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Arsenic,    separation    of,    from    tin   and 
antimony,  68. 

Atomic  weight  of  boron,  74,  165. 

palladium,  138. 

-weights,  their  approximation  to- 
whole  numbers,  208. 

work  of  Stas  on,  204. 


Azobenzene,  action  of  bromine  on,  194. 

colour  of,  194. 

dipariodo-,  colour  of,  198> 

Azoiniides,  formation  of,  183. 

BacUh's  ef/iaceficus,  fermentation  of  ara- 
binose by,  132. 

dex- 
trose and  mannitol  by,  70. 

Beckmann's  boiling  point  method  of 
determining  molecular  weights  of 
substances  in  solutions,  modification 
of,  151. 

Benevolent  Fund,  report  against  estab- 
lishment of  Chemists',  60. 

Benzene,  rule  relating  to  ]iroduction  of 
di-  para-  mono-derivatives,  39. 

Benzenesulphonic  acid,  chloro-bromo-^ 
40. 
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BenzyldihydroxypTridine.  formation 
from  benzylglutaconie  acid,  218. 

Bismuth,  lowering  of  freezing  point  by 
other  metals,  145. 

Boiling-point  method  of  determining 
molec\ilar  weights,  152. 

of  solution  of  Glauber's 

salt,  note  on  an  observation  by  Gerlacli 
of,  9-4. 

Boiling  salt  solutions,  temperature  of 
steam  from,  92. 

Borate,  manganese,  201. 

Boi'on,  atomic  weight  of,  74,  IGo. 

Bi'an  with  lime,  an  examination  of  the 
products  obtained  by  the  dry  distilla- 
tion of,  13S. 

Bromine,  action  of  allvl  tliiocarbimide, 
124. 

and    toluene,   studies    on    the 

interaction  of.  Preparation  and  pro- 
perties of  ortho-  and  para-bromotolu- 
ene  and  of  the  dibromotoluene  deriv- 
able therefrom.  Ortho-  and  para- 
bromotoluene  sulphonic  acids,  155. 

relative    orienting    effect    of 

chlorine  and.  40. 

BuEsen,  address  to  Professor,  37.  His 
reply,  89. 

burner,  combustion  in  the,  2. 

Cadmium,    compound    of,    witli    gold, 

146. 
• lowering  of  freezing  point  of, 

by  other  metals,  145. 
Caffeine  and  theiue,  identity  of,  and  the 

interaction     of     catfeine     and    auric 

chloride,  212. 
Calcium,  bismuth  and  lead  when  alloyed 

with  other  metals,  the  lowering  of  the 

freezing  points  of,  143. 
Camphor,  action  of   zinc    chloride    on, 

199. 

acetylorthoxylene  from,  54. 

Camphoric  acid,  methyiic  salts  of,  156. 
sulphonic    acid    from, 

55. 
Carbazides,     di-substitu(ed      semithio-, 

153. 
Carbon  deposited  from  coal-gas  flame,  46. 
Carbon  dioxide,  influence  of,  on  lumin- 
osity of  flames,  7. 
Cellulose-dissolving  enzyme  in  the  diges- 
tive   tract    of    certain    grain-feeding 

animals,  a  search  for,  30. 
Chemists'  Benevolent  Fund,  Report  of 

Committee  on,  60. 
Chlorate,    interaction     of     iodine    and 

potassic,  161. 
Chlorides,  properties  of   alcoholic  and 

other  solutions  of  mercuric,  and  other 

chlorides,  27. 


Chlorine  and  bromine,  the  relative 
orienting  effect  of.  I.  The  constitu- 
tion of  parabrom-  and  parachlor- 
aniline  sulphuric  acids,  40. 

platinous  chloride  as  a  source 

of,  70. 

Chromic  anhydride,  crystallisation  of, 
from  water,  47. 

Cinnamic  acids,  isomeric  a-bromo-,  28. 

Citric  and  aconitic  acids,  anhydro-deriva- 
tives  of,  153. 

Coal,  action  of  dilute  nitric  acid  on,  9. 

dust  explosions,  lecture  experiment 

to  illustrate  phenomena  of,  53. 

gas  flames,  Ciirbon  from,  46. 

luminosity  of,  2. 

Colloidal  solutions,  pedetic  motion  in 
relation  to,  17. 

Coloration,  origin  of  flame,  8. 

Colour  as  evidence  of  iso-dynamic 
cliange,  103. 

in  quinoline  derivatives,  143. 

origin  of,  lOl,  103,  143, 188,  189, 

194. 

Combustibility,  relative,  of  carbon  and 
hydrogen  in  hydrocarbons,  22. 

Combustion  in  coal-gas  flames,  2. 

Corydaline,  13,  123. 

Council,  changes  pi'oposed  in,  29. 

Crystalline  foi'm  of  glycoUic  acid,  72. 

sodium    derivatives 

of  substituted  anilic  acid,  106. 

Cupric  reducing  power  of  invert  sugar 
and  levulose,  56. 

Curves,  treatment  of,  163. 

Cyanides  of  zinc  and  mercury,  condi- 
tions determining  combination  of, 
antiseptic  properties  of,  51. 

Cycloids,  nomenclature  of,  127. 

Cytohydrolytic  enzyme,  absence  of,  frona 
digestive  tract  of  grain-feeding  ani- 
mals, 30. 

Dehydracetic  acid,  production  of  naph- 
thaline derivatives  from,  187. 

orcinol 

from,  187. 

Deutsche  Chemische  Cresellschaft,  ad- 
dress to,  159. 

Dextrose,  fermentation  of,  by  Bacillus 
ethaceticux,  70. 

Diastatic  action,  note  on,  112. 

Diazo-amide  compounds,  ethylene  de- 
rivatives of,  119. 

Dicarboxyglutaconic  acid,  143. 

Dimetlivldiacetvlpentane,  reduction  pro- 
ducts' of,  19S! 

Dinner,  second  anniversary,  49,  66. 

Dissociation  constants  of  organic  acids, 
137. 

of  nitrogen  pentoxide,  13. 
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Dissolred   salts,  the   magnetic  rotation 

of,  12, 
Disubstituted  semitliiocarbazides,    53. 
Drawing  paper  of  different  makes,  the 

acid  action  of,  19,  34. 
Dulcitol,  fermentation  of,  11. 
Dust  explosions,  phenomena  of  coal,  53. 

Egyptian  mineral,  a  new,  87. 

Element,  a  possible  new,  87. 

Enzyme,  a  search  for  a  cytohydrolitic, 
in  digestive  tract,  30. 

Estimation  of  oxvgen  dissolved  in  water, 
1. 

Ethoxysiiccinic  acid,  active,  217. 

Ethyldimethylamidobenzene,  56. 

Ethylene  derivatives  of  diazoamide  com- 
pounds, 119. 

the  behaviour  of,  on  explosion 

with  less  tlian  its  own  volume  of  oxy- 
gen, 144. 

Explosions,  illustration  of  phenomena 
of  dust,  53. 

Fermentation,  influence  of  oxygen  and 

concentration  on,  33. 
of  products  on, 

71. 
. of    arabinose,    mannitol, 

and  dextrose  by  Bacillus  ethaceticus, 

70,  132. 
of  mannitol  and  dulcitol 

by  B.  ethacefosuccinicus,  11. 
Ficiis   rubiginosa  and  F.  macrophylla, 

resins  of,  146. 
Flame,  acetylene  in,  77. 

origin  of  coloration  in,  8. 

Flames,  the  interactions  in,  22. 
Fluorescence  of  quinine  salts,  188,  189. 
Fluosulplionic  acid,  160. 
Formic  acid,  a  product  of  fermentation, 

71. 
Freezing   points  of  bismuth,  cadmium, 

and  lead,  lowering  of,  by  other  metals, 

145. 

Glass,  adhesion  of  mercury  to,  in  pre- 
sence of  halogens,  70. 

Glauber's  salt,  boiling  point  of  a  solu- 
tion of,  94. 

Glutaconic  acid,  dicarboxy-,  143. 

Glycullic  acid,  preparation  and  crystal- 
line form  of,  72. 

Goiil  and  cadmium,  isolation  of  a  com- 
pountl  of,  14G. 

Griess  and  Sandemeyer  interactions  and 
CJatteman's  modification  thereof,  109. 

Halogen  derivatives  of  quinone,  Part  IT, 
106. 


Hexahvdroterephthalic  acid,  synthesis 
of,  12. 

Hofmann,  death  of  A.  "W.  von,  99. 

Hydrates  of  nitric  acid,  isolation  of, 
185. 

Hydrate  theory  of  solution,  some  com- 
pounds of  the  alkylamines  with  water, 
164. 

Hydrindone,  new  synthesis  of,  216. 

Hydrocarbon,  CjgH'io,  from  phenylprop- 
ionic  acid,  formation  of,  107. 

Hydrocarbons,  coloured,  189. 

combustion  of,  22. 

Hydrolytic  functions  of  yeast,  124,  147. 

Imidosulphonates,  147. 

Interaction   of    iodine    and    potassium 

chlorate,  note  on,  161. 
of  zinc  chloride  on  sulphuric 

and  camphor,  products  of,  198. 
International  system  of   nomenclature, 

127. 
Invertase,  hydrolysis  of  cane  sugar  by, 

56. 
Invert  sugar,  specific  rotatory  and  cupric 

reducing  power  of,  56. 
Iodides,  preparation  of  alkyl,  137. 
Iodine,  action  of,  on  a  mixture  of  sulph- 
ite and  thiosiupliate,  155. 
Iron,  estimation  of  slag  inwrought,  122. 
Isodynamic  change,  colour   as   an   evi- 

dence  of,  103. 
acids,  possible  existence  of, 

103. 
Isolation  of  two  predicted  hydrates  of 

nitric  acid,  185. 
Isomeric  a-bromocinnamic  acids,  28. 
change,  studies  in.     II.  Ortho- 

xylenesulphonic  acids,  213. 
III.  Phene- 


toilsulphonic  acids,  214. 


-  IV. 


Halo- 
Part  I, 


gen  derivatives  of  quinone 
105. 
Isomerism  of  substituted  thioureas.  111. 

Ketones,  magnetic  rotation  of,  100. 

Ketone,  the  production  of  the  1:2:4- 
acetylorthoxylene  from  camphor  by 
the  action  of  sulphuric  acid  and  zinc 
chloride,  54. 

Kopp,  death  of  Hermann,  59. 

Kiihne,  Professor,  letter  from,  at  re- 
quest of  Professor  Bunsen,  89. 

Lactic  acid,  resolution  of,  into  opticallj 

active  components,  132. 
Lactone  of  triacetic  acid,  production  ol 

pyridine  derivatives  from,  131. 
Lsevulose,  specific  rotatorj^  power  of,  56, 
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I-apachic  acid  (lapachol)  and  its  derira- 

tires,  tlie  constitution  of,  125. 
Lead,  lowerinjj  of  freezing  point  of,  by 

otlier  metals,  145. 
Lecture    experiments,     illustration     of 

coal-dust  explosions,  53. 
first  memorial,  on  the  -work  of 

Stas,  203. 
Library,  additions  to,  15,  35,  48,  57,  75. 

97,  112.  167. 
Lisht,  action  of,  on  silrer  cldoride,  120. 
Limettin.  33. 

Longstaff,  death  of  Dr.,  160. 
Luminosity  of  coal-sas  flames,  2. 


Magnetic  rotation  of  acetyl  or  tetonic 
compounds,  100. 

of  dissolved  salts,  12. 

of      sulphuric      and 

nitric  acids,  and  of  their  aqueous 
solutions  ;  also  of  solutions  of  sodium 
sulphate  and  lithium  nitrate,  161. 

ilanganese  borate,  its  constitution  and 
properties,  201. 

Mannitol  and  dextrose,  decomposition 
of,  by  the  S.  ethaceticns,  70. 

• and  dulcitol,  a  pure  fermenta- 
tion of,  11. 

Masrite.  a  new  Egyptian  mineral,  and  a 
possible  occurrence  of  a  new  element 
therein,  87. 

Mercuric  and  other  chlorides,  properties 
of  alcoholic  solutions,  27. 

Mercury  acetylide.  111. 

adhesion  of,  to  glass  in  presence 

of  halogens,  70. 

—  combination  of  cyanides  of  zinc 


and,  51. 

Tolumetric  estimation  of,  46. 

Meta-di-derivative  or  a  mixture  of 
ortho-  and  para-di-derivative,  from 
giren  benzene  mono-derivative,  rule 
for  determining,  39. 

MetalKc  derivatives  of  acetylene,  109. 

Method  for  determining  XH2-groups  in 
certain  organic  bases,  133. 

Methoxyamido-1  :  3-dimethylbenzene 
and  some  of  its  derivatives,  166. 

Methoxysuccinic  acid,  resolution  of.  into 
its  optically  active  components,  217. 

Molecular  weishts  of  substances  in  solu- 
tion, determination  of,  by  boiling- 
point  method,  151. 

Napelline,  an  alkaloid  from  Aconltvm 

iiapeUus,  43. 
Naphthalene,  derivatives   of,   from   de- 

hydracetic  acid,  production  of.  215. 
— homonucleal  tri-derivatives 

of  (peridibromonaphthalene),  141. 


Kaphthaquinone.  conversion  of  amido- 
^-naphthol  into  ;8-,  218. 

Neville  and  Winther's  orthotoluidine- 
sulphuric  acid,  note  on  the  constitu- 
tion of,  155. 

Nitrates,  compounds  of  anthracene  mth 
alkyl,  144. 

Nitric  acid  and  nitrates,  magnetic  rota- 
tion of,  161. 

isolation  of  hydrates  of,  185. 

Nitro-compounds,  constitution  of  co- 
loured, 101. 

derivatives  of  oxanil  and  its  ana  • 

logues,  56. 

Nitrophenyldiazoiniide,  215. 

Nitroquinolines,  142. 

Nitrogen  peroxide,  dissociation  of.  IS. 

Nitrous  acid,  action  of.  on  1-a-amido- 
2-/3-naphthol  (a  correction),  218. 

Nomenclature,  contributions  to  an  In- 
ternational system  of.  The  nomen- 
clature of  cycloids,  127. 

Optically  active  components  of  lactic 
acid,  separation  of,  132. 

• meth- 
oxysuccinic acid,  separation  of,  217. 
ethoxvsuccinic     acid. 


217. 

Orcinol  and  other  condensation  pro- 
ducts from  dehydracetic  acid,  produc- 
tion of,  187. 

Orienting  effect,  relative,  of  chlorine 
and  bromine,  40. 

Origin  of  coloiu"  and  on  fluorescence,, 
observations  on,  188. 

•   II.      Con.«titution     of 

coloured  nitro-compounds,  101. 

III.    Colour  as  an  evi- 


dence of  isodynamic  change  ;  the 
existence  of  isodynamic  acids,  103. 
IT.  Note  on  the  ap- 
pearance of  colour  in  quinolinc  deriva- 
tives, and  of  fluorescence  in  quinine 
salts,  143. 

Y.      Coloured  hydro- 


carbons and  fluorescence;  replv  to 
Professor  Hartley,  189. 

TI.     Azobenzene,  194. 

Oxalic  acid,  anhydrous,  186. 

Oxanilide  and  its  analogues,  action  of 
nitric  acid  on,  56. 

Oxychloride  of  silver  formed  on  expo- 
sure of  silver  chloride  to  light,  121. 

Oxygen  and  concentration,  influence  of,, 
on  fermentation,  33. 

estimation  of,  dissolved  in  water,.. 


Palladium,  atomic  weight  of,  138. 
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Pedelic  motion  in  relation  to   colloidal 

solutions,  17. 
Phanes  and  Phenes,  127. 
Plienetoilsul])honic  acids,  214. 
Plienylamines,  action  of  silicon  cliloride 

on  substituted,  73. 
Phenvldiazoimide,  formation  and  nitra- 
tion of,  215. 
Phenylhvdrazine,  action  of,  on   mono- 

ancl  di-carboxylie    acids    at   elerated 

temperatures,  219. 
Phenyl     propionic    acid,    hydrocarbon 

(CisH,.)  from,  107. 
Platinous  chloride  as  a  source  of  chlorine, 

70. 
Platinum  tetrachloride,  54. 
Pyridine   derivatives  from  the   lactone 

of  triacetic  acid,  the  production  of, 

131. 

Quinine  salts,  explanation  of  fluores- 
cence of,  143. 

Quinoline,  ajipearance  of  colour  in  de- 
rivatives of,  143. 

hydrazines  of,  142. 

Quinone  derivatives  containing  halo- 
gens, 105,  106. 

Eefractive  indices  and  magnetic  rota- 
tions of  sulj)huric  acid  solutions,  note 
on,  162. 

Remarks  on  alterations  in  Society's 
rooms,  157. 

Resins  of  Ficus  rvliginosa  and  F. 
macrophiiUa,  148. 

Rotatory  power  of  invert  sugar  and  of 
Isevulose,  56. 

Salt   solutions,    temperature   of    steam 

from,  92. 
Sclmtzenberger's  method  of  estimating 

oxygen  criticised,  1. 
Shaking  machine,  46. 
Silicon  chloride,  action  of  light  on,  120. 

compounds  and  their  derivatives, 

researclics  on.     Part  IV.     The  action 
of  silicon  tetrachloride  on  substituted 
phenvlamincs,  73. 
Silver  aeetylide,  109. 

oxychloride,  120. 

thiourea  derivatives,  14. 

Slag  in  wrought  iron,  the  estimation  of, 

122. 
Sodium,  derivatives  of,  substituted 
anilic  acids,  crystalline  forms  of, 
106. 
Solution,  determination  of  molecular 
weights  of  substances  in,  by  boiling- 
point  metliod,  151. 

hydrate,  tlieory  of,  164. 

-  nature  of,  17. 


Specific  rolatoiy  and  cupric  reducing 
power  of  invert  sugar  and  of  dextrose 
obtained  from  cane  sugar  by  means  of 
invertase,  56. 

Spectra  of  easily  volatile  metals  and 
their  salts,  method  of  observing,  and 
of  separating  their  spectra  from  those 
of  the  alkaline  earths,  200. 

Stas,  Jean  Servaise,  death  of,  59. 
and  the  measure- 
ment of  the  relative    masses    of    tlie 
atoms  of  the  chemical  elements,  204. 

Steam  arising  from  boiling  salt  solu- 
tions, determination  of  the  tempera- 
ture of,  92. 

Stokes,  Sir  G-.  Gr.,  letters  from,  on  the 
interactions  occiirring  in  flames,  22, 
27. 

Succinic  acid,  active  ethoxy-  and  meth- 
oxy-,  217. 

Sulphites,  action  of,  on  tetrathionates, 
92. 

Sulphoeamphoric  acids,  55. 

bromo-toluene,  155. 

orthotoluidine,  155. 

orthoxylene,  213. 

^-brom-    and    ^-chlor- 


auiline,  40. 


phenetoil,  214. 


Sulphouic  acids,  anhydrides  of,  note  ou, 

40. 
derived    from    anisoils 

(No.  1),  90. 
Sulphuric  acid  and  sulphates,  magnetic 

solution  of,  161,  162. 
electrolytic  dissociation 

of,  163. 
refractive  index  of  solu- 
tions of,  162. 
Sulphuryl  chloride  on  acetorthotoluid- 

ide  and  acetparatoluide,  the  action  of, 

139. 
Surfaces,     effects     of,      on     reversible 

changes,  22. 

Tetrathionate,   desulphurisation   of,  bv 

sulphite,  92,  156. 
Theiiie  and  caft'einc,  identity  of,  212. 
'i'hiocarbiniide,    action    of    bromine    ou 

allyl,  124. 
Thiocarbiniides,    compounds    of,    with 

aldehyde  ammonia,  73. 

isomei'ism  of,  111. 

Thiourea,  compounds  of,  with  aldehyde 

ammonia,  73. 

silver  compounds  of,  14. 

substituted.     Part  II.     96. 

Tin,   separation   of,   from   arsenic   and 

antimony,  68. 
Toluene,  bromo-  and   bromosulpho-de- 

rivativcs  of,  155. 
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Toluidide,  action  of  sulpburvl  cliloride 
on  aceto-,  ortho-,  and  para-,  139. 

Tolnidine  sulphonie  acid,  constitution 
of  ortho-,  155. 

Treasurer's  statement,  fa. 

Triacetic  acid,  pyridine  deriratires  from, 
131. 

Trietliylamine,  influence  of  pressure  on 
combination  with  water  of,  IGl. 

Trithionate,  the  formation  of,  by  the 
action  of  iodine  on  a  mixture  of 
sulphite  and  thiosulphate,  92,  156. 

Vapour  pressures  of  solutions,  method 

of  measuring  the,  141. 
Volatilisation  of   salts   on   eraporating 

solutions,  211. 


TVatcr,  estimation  of  oxygen  dissolyed 
in,  1. 


Xylene,   acetylortho-,    from    camphor, 
"54. 

—  sulj^honic  acids,  ortho-,  213. 

Xylenol,  deriyatiyes  of  meta-,  166. 


Yeoit,  the  hydrolitic  functions  of,  124, 

147. 
reproductive  power  of,  33. 

Zinc,  combination  of  cyanides  of  mer- 
cury and ;  antiseptic  properties  of  salt, 
51." 
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CHEMICAL    SOCIETY. 


No.  105.  Session  1891-92. 


January  21st,  1892.     Professor  W.  A.  Tilden,  F.E.S.,  Vice-President, 

in  tlie  Chair. 

Messrs.  L.  "W.  Fulclier,  Harry  Gr.  Myers,  Ph.D.,  and  Ttomas 
Stephenson  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Frederick  Fielding  Bond,  M.D.,  Rastrick,  Torks ;  William  John 
Atkinson  Butterfield,  10,  Tressillian  Crescent,  St.  John's,  S.E. ; 
Robert  Brooke  Florls,  18,  Ridgway  Place,  Wimbledon,  S.W.  ;  Alfred 
Thomas  Gailleton,  Tulloch  House,  Perth,  X.B.  ;  William  Percy 
Hatton,  73,  St.  Quintin  Avenue,  Xorth  Kensington  ;  Lionel  Manfred 
Jones,  Beaumont  House,  Llanelly ;  William  Cossar  Mackenzie,  Tew- 
fikieh  College  of  Agriculture,  Ghizeh,  Cairo  ;  Charles  Stephen 
MeacLam,  62,  Earl  Street,  Maidstone ;  Thomas  Skurray,  Abingdon, 
Berkshire ;  James  Sykes,  76,  Lockwood  Road,  Huddersfield. 

Of  the  following  papers  those  marked  *  were  read  : — 

*93.  "  The  estimation  of  oxygen  dissolved  in  water."  By  Matthew 
A.  Adams. 

The  author  describes  an  apparatus  in  which  the  estimation  of 
oxygen  in  water  by  Schiitzenberger's  method  may  be  carried  out  so  as 
entirely  to  avoid  the  loss  of  oxj-gen  by  diffusion  or  its  entry.  The 
essential  feature  is  a  cylindrical  laboratory  vessel  about  350  c.c.  in 
capacity,  20  cm.  long,  and  5  cm.  in  diameter,  provided  with  four 
small  lateral  tubulures  midway  from  the  closed  ends.  By  means  of 
these  it  is  attached  to  two  burettes,  one  containing  the  indigo 
carmiiie,  the  other  hyposulphite  solution,  and  also  to  a  mercury 
reservoir  and  to  a  Y'^^^^j  one  branch  of  which  is  connected  with  a 


supply  of  the  Tvater  to  be  examined,  tlie  other  serving  as  an  outlet 
for  the  water.  The  tubes  are  all  controlled  by  pinchcoeks.  The 
water  and  the  liquids  for  titration  are  sucked  into  the  vessel  by 
lowering  the  mercury  reservoii',  and  are  subsequently  discharged  by 
raising  it  again ;  the  tubes  passing  into  the  vessel  from  the  burettes 
are  provided  with  india-rubber  valves  which  prevent  either  reflux  or 
diffusion  taking  place  into  the  burettes. 

The  author  then  refers  to  the  peculiar  irregular  manner  in  which 
the  action  is  known  to  take  place,  and  describes  his  own  observations, 
giving  the  results  both  of  experiments  made  in  the  manner  directed 
by  Schtitzenberger  and  in  the  indirect  manner  recommended  by 
Roscoe  and  Lunt  (cf.  C.S.  Trans.,  1889,  552).  From  the  results  he 
concludes  that  in  estimating  oxygen  by  the  Schiitzenberger  process, 
the  result  obtained  is  liable  to  differ  according  to  the  rate  at  which 
the  determination  is  effected,  it  being  always  higher  when  the  titration 
is  quickly  performed. 

*94.  "  The  luminosity  of  coal-gas  flames."     By  Viviau  B.  Lewes. 

The  author  has  quantitatively  studied  the  actions  which  lead  to  loss 
of  luminosity  in  a  Bunsen  flame. 

The  volumes  of  A^arying  mixtures  of  nitrogen  and  oxygen  required 
to  render  16  o  candle  coal-gas  non-luminous  in  a  Bunsen  burner- 
are  shown  in  the  followins:  table  : — • 


Composition  of  mixture. 

Gas. 

Yohune  of 

Volume  of  oxjgeu 
present  in  amount 

required. 

Kitrogen. 

Oxygen. 

required. 

1  vol 

2-30 

1 

nil 

nil 

2  •.SO 

5 

0-38 

2-27 

4 

0-45 

2-02 

3 

0-50 

1-49 

2 

0-50 

1-00 

1 

0-50 

0  -TiO 

nil 

0-50 

It  is  evident  that  until  the  percentage  of  oxygen  reaches  the 
amount  present  in  the  atmosphere,  the  diluting  influence  of  the 
niti'Ogen  is  so  strong  that  it  prevents  the  oxygen  having  any  practical 
effect  in  destroying  luminosit}' ;  but  that  as  soon  as  the  quantity  of 
oxygen  present  has  risen  above  25  per  cent.,  then  its  activity  has  so 
far  overcome  the  diluting  influence  of  the  nitrogen,  that  the  latter  has 
ceased  to  exerci.sc  any  retarding  influence  on  it. 


Ib  the  case  of  other  eases,  the  i-esults  are  as  follows 


1  vol.  of  coal  gas  requires    0"o      vol.  of  oxygen. 

126     .,  cai'boB  dioxide. 


2-30 
2-27 


nitrogen, 
ail'. 


oil     ,,  carbon  monoxide. 

12"-t  '    „  hydi'ogen. 

It  is  shown  by  experiment  that  dilution  has  the  effect  of 
destroying  luminosity  by  greatly  increasing'  the  temperature  neces- 
sary to  decompose  heavy  hydrocarbons  with  liberation  of  carbon,  so 
that  at  the  temperature  existing  in  a  flame  a  volume  of  gas  which 
undiluted  will  deposit  022  gram  of  carbon,  when  diluted  with  2"3vols. 
of  nitrogen  will  only  deposit  0"0013.  but  the  higher  the  temperature, 
the  less  is  the  retarding  action. 

Experiments  are  next  described  in  which  the  effect  of  the  sur- 
rounding- air  on  a  flame  is  examined,  and  it  is  shown  that,  although 
the  air  introduced  into  a  Bunsen  is  capable  of  bringing  about  certain 
changes  in  the  flame  when  already  burning  in  air,  yet  that  it  is  quite 
unable  by  itself  to  keep  the  flame  burning. 

When  a  Bunsen  burns  under  normal  conditions,  it  has  a  bluish 
central  zone,  but  if  the  air  supply  be  largely  in  excess  of  that  required, 
for  non-luminous  combustion,  the  flame  becomes  smaller  and  fiercer 
with  formation  of  a  green  central  zone,  which  marks  the  change 
from  a  combustion  in  which  the  diluting  influence  of  the  nitrogen  is 
still  playing  a  certain  part  in  causing  non-luminosity,  to  a  combustion 
in  which  the  oxygen  present  having  exceeded  O'-J  vol.  for  each  volume 
of  gas,  the  nitrogen  has  ceased  to  exert  any  retarding  influence. 

By  means  of  a  platinum,  platinum-rhodium  thermo-couple,  the  tem- 
perature was  determined  in  various  parts  of  a  non-luminous  Bunsen 
flame,  burning  6  cubic  feet  of  coal-gas  per  hour. 


1  Flame  rendered  non-luminous  bjr 

Luminous  flame 
from  Bunsen. 

Point  in  Jlame. 

Air. 

2fitrogen. 

Carbon 
dioxide. 

i  incli  above  burner 54P 

li  inch  above  burner ;         175 

Tip  of  inner  cone 1090 

30' 

111 

444 

999 

1151 

35° 

70 

393 

770 

951 

135" 

421 

913 

Centre  of  outer  cone 1533 

Tip  of  outer  cone 1       1175 

1328 

798 

Side  of  outer  cone  level  with  i 

tip  of  inner  cone |       1333 

1236 

970 

1236 

A  determination  was  made  of  the  temperatures  existing  during  the 
normal  and  also  the  "  green  centre  "  combustion  of  a  Buusen  : — 

Blue  Greenish 

inner  cone.  inner  cone. 

Tip  of  inner  cone 1090°  C.  1575°  C. 

Centre  of  outer  cone  ....      1533  „  1600  „ 

Tip  of  outer  cone 1175  „  1545  „ 

Side  of  outer  cone   level ^ 

with    the    tip    of  inner  >1333  ,,  1511  „ 

cone J 

Analyses  of  gases  extracted  from  luminous  flames  at  the  points  at 
Avhich  the  temperatures  had  been  determined  show  that  in  the  inner 
zone  there  is  a  I'apid  diminution  in  the  quantity  of  hydrogen  as  the 
gases  ascend  in  the  centre  of  the  flame,  a  slow  diminution  in  the 
quantity  of  the  unsaturated  and  saturated  hydrocarbons,  and  a  largo 
increase  in  the  quantity  of  carbon  monoxide  in  the  first  half  of 
the  flame.  Analysis  also  revealed  the  fact  that  the  outer  non- 
luminous  zone  of  a  flame  is  not  an  area  of  complete  combustion,  but  a 
jiortion  of  the  flame  in  Avhich  the  rapid  entrance  of  air  cools,  dilutes 
and  finall}-  puts  out  the  flame,  allowing  not  inconsiderable  amounts  of 
methane,  carbon  monoxide,  acetylene  and  even  hydrogen,  to  escape 
unburnt. 

The  undoubted  presence  of  acetylene  in  the  products  escaping 
from  the  flame,  and  tlie  fact  that  the  incomplete  combustion  of  hydro- 
carbon gases  always  gives  rise  to  the  formation  of  this  compound, 
suggested  the  idea  that  it  might  play  an  important  part  in  the 
changes  taking  place  in  the  interior  of  a  flame,  and  experiments  were 
made  to  ascertain  if  any  appreciable  quantity  were  formed  during  the 
destruction  of  the  hydrocarbons  in  the  flame  gases. 

Total  unsaturated  Containing 

hydrocarbons.  acetylene. 

Gas  in  burner 438  per  cent.         0"035  per  cent. 

•|  an   inch   above  rim  of 

burner -l-GO  „  0-340 

1^   inches  above    rim    of 

burner 1"53  ,,  0"560         ,, 

Tip  of  inner  cone 1'98  ,,  1'410  ,, 

Centre  of  luminous  zone  0'45  ,,  0"045         ,, 

Tip  of  luminous  zone  .  . .  nil  nil 

It  would  therefore  seem  that  in  the  interior  of  the  luminous  flame 
the  hydrocarbons  are  at  once  attacked  by  the  small  proportion  of  air 
which  penetrates  into  the  inner  zone,  and  that  their  incomplete  com- 


bastion  gives  rise  to  acetylene,  wliicli  by  tlie  time  the  top  of  the  inner 
non-lnminons  cone  is  reached,  constitutes  over  70  per  cent,  of  the 
unsaturated  hydrocarbons  present,  some  of  the  acetylene,  however, 
having  probably  been  formed  by  the  interaction  of  methane  and 
carbon  monoxide.  A  small  proportion  of  some  more  stable  un- 
satui'ated  hydrocarbon  may  remain  undecomposed  and  penetrate  into 
the  luminous  zone,  but  the  chief  effect  is  due  to  the  acetylene 
■which  is  decomposed  by  the  higher  temperature,  and  the  liberated 
carbon  being  for  a  moment  heated  to  incandescence  gives  luminosity 
to  the  flame. 

In  the  case  of  a  flat  luminous  flame  from  a  l^o.  7  Bray  burner,  the 
following  results  were  obtained  : — 


■r,     , .         r  a                     Total  unsaturated 
I'ortion  or  name.                i    j          u 

hjclrocarbons. 

Containing 
acetylene. 

Other  unsaturated 
hydrocarbons. 

i  an  inch  from  biu-ner  . . . 
I5  inches  from  burner  .  . . 
Ij-  inches  from  burner  .  . . 
2i  inches  from  burner  . . . 

3-565  p.  c. 

2-063     „ 

1  -393     „ 

tx-ace 

0115  p.c. 

1  -303     „ 

1-133     „ 

trace 

3-450  p.c. 

0  -760     „ 

0  -260     „ 

nil 

The  author,  therefore,  i-egards  the  formation  and  decomposition 
of  acetylene  as  the  main  cause  of  luminosity  in  a  hydrocarbon  flame, 
and  if  it  be  necessary,  for  purposes  of  simple  description,  to  divide  the 
luminous  flame  into  zones,  he  thinks  it  would  be  most  accurately- 
regarded  as  consisting  of  three,  viz.  : — ■ 

I.  The  inner  zone,  in  Avhich  the  temperature  rises  from  a  compara- 

tively low  point  at  the  mouth  of  the  burner  to  about  1000°  C, 
at  the  apex  of  the  zone ;  in  this  portion  of  the  flame  various 
decompositions  and  interactions  occur,  which  culminate  in  the 
conversion  of  the  heavier  hydrocarbons  into  acetylene,  carbon 
monoxide  being  also  produced. 

II.  The    luminous  zone,  in    which    the   temperature    ranges   from 

1000°  C.  up  to  a  little  over  1300°  C.  Here  the  acetylene 
formed  in  the  inner  zone  becomes  decomposed  by  heat  with 
liberation  of  carbon,  which  at  the  moment  of  formation  is 
heated  to  incandescence  by  the  combustion  of  the  carbon  mon- 
oxide and  hydrogen,  thus  giving  luminosity  to  the  flame. 

III.  The  extreme  outer  zone.  Here,  combustion  being  practically 
completed,  the  cooling  and  diluting  influence  of  the  entering 
air  renders  a  thin  layei-  of  the  flame  non-luminous,  finally 
extinguishing  it. 


This  description  of  a  luminous  flame  is  of  necessity  far  from  com- 
plete, as  it  leaves  out  of  consideration  the  causes  -which  lead  to  the 
formation  of  the  acetylene  and  the  numerous  interactions  which  take 
jolace  between  the  products  of  combustion  and  the  carbon  in  the 
upper  zone  of  the  flame. 

The  various  actions  which  tend  to  cause  the  loss  of  luminosity  in  a 
Bunsen  burner,  in  the  author's  opinion,  may  be  summarised  as 
follows : — 

I.  The  chemical  activity  of  the  atmospheric  oxygen,  which  causes 

loss  of  luminosity  by  burning  up  the  hydrocarbons  before 
they,  in  their  diluted  condition,  can  afford  acetylene. 

II.  The  diluting  action  of  the  atmospheric  nitrogen  which,  by  in- 

creasing the  temperature  necessary  to  bring  about  the  partial 
decomposition  of  the  hydrocarbons,  prevents  formation  of 
acetylene,  and  in  this  way  Avill,  by  itself,  cause  non-1  aminosity  ; 
in  the  normal  Bunsen  flame  it  acts  by  doing  this  until  destruc- 
tion of  the  hydrocarbons  by  oxidation  has  taken  place. 

III.  The  cooling  influence  of  the  air  introduced,  which  is  able  to 
add  to  the  general  result,  although  the  cooling  is  less  than  the 
increase  in  temperature  brought  about  by  the  oxidation  due 
to  the  oxygen  in  the  air. 

IV.  In  a  normal  Bunsen  flame  the  nitrogen  and  the  oxygen  are  of 
about  equal  importance  in  bringing  about  non-luminosity,  but 
if  the  quantity  of  air  be  increased,  then  oxidation  becomes  the 
principal  factor  and  the  nitrogen  practically  ceases  to  exert 
any  influence. 

Discussion. 

Professor  Smithells  said  he  thought  Professor  Lewes  had  made 
an  important  contribution  to  the  subject  of  flame,  though,  perhaps, 
some  of  his  conclusions  were  rash  and  open  to  criticism.  He  directed 
Professor  Lewes'  attention  to  the  controversy  on  the  cause  of  de- 
lumination  of  flames  which  had  taken  place  between  Blochmann  and 
Heumann  (Anvalen,  207, 167;  Ber.,  14, 1250, 1925,  2210),  in  which  the 
whole  question  was  very  fully  discussed  and  dealt  with  in  a  quantitative 
manner;  also  to  Waklie's  observations  (Phil.  Mag.  (1838),  No.  13,  p.  88), 
in  which  delumination  was  effected  by  introducing  luminous  flames  into 
atmospheres  containing  gases  neutral  to  combustion.  Waldie  also  made 
quantitative  measurements,  and  sought  to  establish  a  relationship 
between  diffusibility  and  delumiiiating  effect.  The  abnormally  great 
effect  of  carbon  dioxide  in  destroying  luminosity  had  been  generally 
atti'ibuted,  not  to  its  high  specific  heat,  bat  to  its  power  of  taking  up 
carbon.     Thus,   for  example,  when  mixed  with  an  equal  volume  of 
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ethylene  in  a  flame,  it  was  supposed  that  it  underwent  conversion 
into  an  equal  volume  of  methane  and  a  double  volume  of  carbon  mon- 
oxide— both  of  which  would  burn  with  pi-acticallj  non-luminous 
flames.  Professor  Lewes  was  in  eiTor  in  stating  that  Davy  limited 
his  theory  to  flames  produced  by  hydrocarbons,  for  he  explicitly  stated 
that  the  luminosity  of  all  flames  ordinarily  called  luminous  was  to 
be  attributed  to  solid  particles,  and  in  this  i-espect  left  his  theory 
open  to  Frankland's  correction  ;  he  was  also  ^Tong  in  supposing 
that  the  theory  that  carbon  is  separated  in  a  flame,  owing  to  pre- 
ferential combustion,  was  no  longer  held  :  it  was,  on  the  contrary 
(as  the  speaker  could  vouch  from  careful  investigation),  very  widely 
accepted  and  taught.  In  a  paper,  which  is  in  the  press,  it  would  be 
clearly  demonstrated,  he  thought,  that  there  are  four  distinct  regions 
in  a  flame,  however  many  gradations  of  chemical  change  there  may  be. 
He  considered  that  the  most  important  point  in  the  paper  which  they 
had  heard  was  that  relating  to  the  presence  of  acetylene  in  the  flaine. 
In  his  own  experiments  with  ethylene  he  had  also  found  that  during 
luminous  combustion  scarcely  any  other  hydrocarbons  than  acetvlene 
are  present  in  the  aspirated  gases.  He  was  not  satisfied,  however, 
with  Professor  Lewes'  proof  of  the  escape  of  acetylene  from  ordinary 
luminous  flames ;  whilst  there  was  no  a  priori  evidence  against  such 
an  occurrence,  unless  the  extraction  of  acetylene  had  been  effected 
otherwise  than  by  introducing  cold  aspii-ating  tubes  into  the  flame,  it 
might  be  that  the  production  of  acetylene  Avas  a  consequence  of  the 
method  of  experiment — it  being  well  kno^ATi  that  acetylene  escaped 
freely  from  flames  in  contact  with  metallic  surfaces.  Accepting  it  as 
proved  that  the  formation  of  acetylene  in  flames  was  an  important 
factor  in  the  origin  of  luminosity,  the  question  was  by  no  means 
worked  out.  It  remained  to  discover  exactly  what  became  of  the 
acetylene.  Professor  Lewes  had  kindly  left  the  solution  of  thi.s 
problem  to  the  speaker,  who,  however,  on  his  part,  expressed  a  desii-e 
not  to  lay  claim  to  too  much  undiscovered  country,  or  to  preclude 
Professor  Lewes  from  the  natui^al  continuation  of  his  interesting 
investigation. 

Professor  Lewes,  in  reply,  said  that  he  was  perfectly  aware  of  the 
work  done  by  Heumann,  Blochmann,  Stein  and  Wibel.  He  mu.et, 
however,  dissent  from  the  assumption  that  they  had  given  quantita- 
tive proofs  of  many  of  theii*  assertions. 

The  theory  that  carbon  dioxide  acted  in  destroying  luminosity  by- 
converting  ethylene  into  carbon  monoxide  and  methane  was,  he 
thought,  disproved,  both  by  the  experiments  on  the  effect  of  heat  in 
restoring  luminosity  to  the  flame  and  by  the  thermal  changes  takino- 
place,  as  shown  by  the  temperature  of  the  diluted  flame. 

Undoubtedly  Sir  Humphry  Davy  went  rather  too  far  in  his  theory 
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of  luminons  flames ;  but  iu  a  paper  on  the  subject  by  liim,  in  the 
PMlosopliical  Magazine  for  1817,  he  says  :  "  The  intensity  of  light 
of  flames  depends  principally  upon  the  production  and  ignition  of 
solid  matter  in  combustion,"  also  "  Flame  is  gaseous  matter  heated 
so  highly  as  to  be  luminous,"  and  "  when  iu  flames  pure  gaseous 
matter  is  bu.rnt,  the  light  is  extremely  feeble,"  so  that  it  seems  hardly 
just  to  insist  that  he  considered  solid  matter  ahsolutely  essential  to 
luminosity. 

The  determination  of  the  combustible  gases  escaping  unburnt  from 
the  outer  zone  of  non-luminous  flames,  had  been  made  by  taking  a 
platinum  tube  2  mm.  in  diameter,  bent  into  a  ring,  and  pierced  on 
the  inside  with  miniite  holes;  this  ring  was  placed  round  the  flame, 
but  not  in  contact  with  it.  and  the  products  of  combustion  were 
aspirated  through  this,  so  that  the  acetylene  could  not  be  due  to  the 
action  of  the  tube. 

The  speaker  regarded  the  conversion  of  the  hydrocarbons  into 
acetylene  as  the  chief  cause  of  luminosity  in  flame,  because  acetylene 
was  practically  the  only  heavy  hydrocarbon  present  in  that  part  of 
the  flame  where  luminosity  commenced,  and  as  it  was  known  that 
acetylene  was  an  endothermic  compound,  which  could  be  decomposed 
by  detonation,  it  seemed  highly  probable  that  it  would  be  readily 
decomposed  by  heat  and  liberate  carbon. 

With  reference  to  Mr.  Groves'  remark  that  when  a  Bunsen  burner 
is  alight  at  the  bottom,  a  non-luminous  flame  is  produced,  as  the 
acetylene  escapes  imburnt,  such  a  flame  could  only  have  a  low-light 
value. 


*95.  "  The  origin  of  flame  coloration.  A  preliminary  notice." 
By  A.  Smithells.  ^ 

The  author  has  found  that  the  tAvo  cones  of  non-luminous  flames 
sepai'ated  widely  from  one  another  by  the  apparatus  recently  de- 
scribed by  him  in  conjunction  with  Mr.  Hairy  Ingle  (c/.  these 
Proceedings,  1891,  p.  159),  are  difflerentlj^  affected  by  certain 
flame-colouring  compounds.  The  most  conspicuous  case  is  that 
afforded  by  copper  salts.  In  the  inner  cone  of  such  a  flame,  copper 
salts  px'oduce  no  effect  oi-  only  a  lurid  luminosity,  without  the  slightest 
tinge  of  gTeen,  whilst  in  the  outer  flame  the  usual  green  colour  is 
fully  developed.  Similar  differences  are  noticed  when  using  manganese 
salts.  On  introduction  of  gold  chloride,  the  outer  flame  assumes  a 
green  and  a  blue  tinge ;  the  green,  which  is  said  to  be  the  colour  cha- 
racteristic of  gold  salts,  is  not  observable  in  the  inner  flame,  but 
only  a  blue  colour  and  genei'al  luminosity.  The  salts  of  the  alkalis, 
and  alkaline  earths  appear  to  affect  both  cones  alike. 
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As  the  inner  cone  is  very  much  hotter  than  the  outer  one,  the  non- 
development  in  the  former  of  the  iisual  coloration  is  not  to  be  attri- 
buted to  any  deficiency  in  temperature.  The  only  explanation  which 
suggests  itself  is  that  in  some  cases  at  any  rate  the  coloration  of 
flames  is  not  to  be  attributed  to  the  mere  volatilisation  of  salts  and 
the  incandescence  of  their  dissociated  or  undissociated  vapour,  but  to 
a  flash  accomjianying  chemical  combination.  The  particular  com- 
bination, Avhich  in  the  case  of  copper  gives  rise  to  a  green  flame,  may 
be  that  of  the  metal  with  oxygen.  In  the  experiment  cited,  the 
inner  cone  of  flame  is  surrounded  by  an  atmosphere  of  carbon  mon- 
oxide and  dioxide,  hydrogen,  and  -water,  which  is  capable  of  reducing 
copper  compounds,  even  at  a  red  heat,  whereas  the  outer  cone  is 
surrounded  by  oxygen.  The  view  here  advocated  is  confirmed  by 
the  effects  noticed  on  introducing  copper  oxide  dust  into  the  gas- 
supply.  As  the  dust  passes  through  the  inner  cone,  a  mere  general 
luminosity  due  to  solid  particles  is  noticed,  but  when  it  reaches  the 
outer  cone  it  coloiirs  this  a  bright  green.  The  copper  oxide  appears 
therefore  to  be  reduced  to  metal  in  the  inner  cone,  and  to  be  reoxidised 
in  the  outer  one,  the  act  of  oxidation  giving  rise  to  the  green  flash 
of  light. 

The  hypothesis  here  broached,  that  flame  colorations  are  due  in 
some  cases  to  chemical  actions,  and  are  not  mere  physical  effects, 
requires  for  its  support  a  greater  array  of  facts  and  much  more 
careful  investigation  than  are  here  recorded.  The  author  is  engaged 
in  extending  the  investigation,  and  only  brings  the  matter  forward 
at  the  present  time  after  hearing  that  the  flame-separating  apparatus 
is  likely  soon  to  come  into  general  laboratory  use. 

*96.  "  Note  on  the  action  of  dilute  niti'ic  acid  on  coal."  By  R.  J. 
Friswell. 

In  the  last  number  of  the  Bericlde  (1891,  p.  4085),  Luzi  has  de- 
scribed the  action  of  nitric  acid  on  graphite,  certain  varieties  of 
which,  on  treatment  with  the  strongest  fuming  acid,  yield  a  product 
which  "  puffs  "  like  a  nitro-compouud  when  heated  on  platinum  foil, 
and  then  swells  out  into  prolonged  vermiform  coke-like  masses. 
The  writer  feels  that  the  substance  in  question  sufficiently  resembles 
one  he  has  quite  lately  discovered  to  cause  him  to  communicate  the 
following  note. 

If  bituminous  coal  in  fine  powder  be  covered  with  rather  more 
than  double  its  weight  of  49  per  cent,  nitric  acid,  the  mass  rapidly 
becomes  warm,  and  dense  red  fumes  are  given  ofi:.  If  90  grams  of 
eoal  and  200  c.c.  of  the  acid  are  taken,  the  action  is  extremely  brisk, 
and  the  fi-othing  so  violent  that  a  2000  c.c.  flask  is  requisite  to  con- 
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tain  the  mass.  In  about  30  minutes  the  action  slackens,  and  lieat 
being  now  applied  the  action  is  kept  goiug  at  such  a  rate  that  a 
brisk  evolution  of  gas  continues ;  the  solution  is  gradually  raised  to 
the  boiliug  point  and  there  maintained,  the  total  time  occupied  being 
about  six  hours.  The  whole  is  now  diluted,  poured  into  a  filter,  and 
well  washed.  The  filtrate  consists  of  dilute  nitric  acid,  with  salts  of 
calcium,  iron,  &c.,  in  solution.  The  black  residue  on  the  filter  is 
apparently  unchanged  coal.  When  washed  free  from  acid,  the  residue 
is  introduced  into  a  flask  and  boiled  with  a  dilute  solution  of  sodirim 
carbonate;  nearly  the  whole  dissolves,  carbonic  anhydride  being 
briskly  evolved.  The  resulting  deep  black-brown  coloured  liquid 
filters  with  great  difficulty,  but  by  careful  treatment  with  water  in 
deep  vessels  the  insoluble  matter  from  the  90  grams  of  coal  was 
found  to  be  12'5  grams,  consisting  of  coarse  particles  of  coal, 
sand,  &c. 

One  gram  of  coal,  ground  in  an  agate  mortar  and  similarly  treated, 
left  only  a  trace  of  insoluble  matter,  so  that,  in  some  varieties  of 
coal  at  least,  the  whole  of  the  organic  matter  of  the  coal  undergoes 
change. 

The  filtered  solution  on  acidification  with  (preferably)  hydrochloric 
acid,  deposits  a  bulky,  deep  brown-black,  flocculent  precipitate,  which 
is  difficult  to  wash  ;  it  is  insoluble  as  long  as  the  wash-water  contains 
small  quantities  of  metallic  salts  or  acids,  but  dissolves  somewhat 
freely  as  the  Avashing  proceeds.  In  boiling  distilled  water  it  is  fairly 
soluble,  and  separates  therefrom  on  cooling  in  deep  brown  flocks. 

The  washed  acid  dried  at  100°  forms  brilliant,  black,  friable  mas.ses, 
showing  bright  conchoidal  fractures.  If  heated  on  platinum  foil  it 
piiifs,  swells  slightly,  and  leaves  a  residue  of  carbon  rather  more 
bulky  than  its  original  mass,  and  almost  as  brilliantly  black.  The 
puffing  is  very  like  that  of  a  nitro-compound  Avith  a  very  high  carbon 
ratio ;  attempts  to  reduce  it  with  zinc-dust  and  caustic  soda,  and  with 
sodium  amalgam  have  hitherto  failed,  and  so  have  similar  attempts 
with  acid  reducing  mixtures.  The  presence  of  nitrogen  is  indicated 
in  the  iisual  manner  on  heating  it  with  sodium ;  on  submitting  it  to 
dry  distillation  with  zinc-dust,  hydrogen  and  cyanogen  are  evolved, 
a  small  aqueous  distillate,  smelling  of  ammonia  and  faintly  of  pyrid- 
ine, and  containing  a  veiy  largo  quantity  of  hydrocyanic  acid,  being- 
also  obtained. 

If  the  black  acid  be  further  treated  with  nitric  acid,  a  brown  acid 
is  formed,  which  has  not  yet  been  examined. 

At  first  sight  the  product  appears  to  bear  considerable  analogy  to 
the  humic  and  ulmic  acids  described  in  vol.  15  of  (hnclins  Handbook, 
particularly  the  one  known  as  Sprengel's  humic  acid,  obtained  by 
extracting  peat  Avith  ammonia.     It  howcvci*   differs  very  much  from 
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that  product  in  several  pai-ticulars.  It  is  not  hygroscopic,  it  does 
not  become  insoluble  on  drying-,  and  it  does  not  yield  acetic  acid 
on  dry  distillation.  As  to  the  other  humic  acids,  the  substance  from 
coal  does  not  yield  ammonia  when  boiled  with  alkalis,  as  they  all,  or 
nearly  all,  are  said  to  do. 

Lastly,  there  is  very  strong  evidence  in  favour  of  the  new  product 
being  a  nitro-compound. 

The  possibility  of  attaining  some  evidence  through  the  study  of 
the  substance  in  question  as  to  the  character  of  the  constituent  of 
coal  from  which  it  is  derived  is  obvious. 


97.  '•  A  piTre  fermentation  of  maunitol  and  dulcitol."  By  Percy 
F.  Frankland,  F.R.S.,  and  Wm.  Frew. 

The  authors  have  obtained  a  micro-organism  which  sets  up  a 
fermentative  decomposition  not  only  of  mannitol  but  also  of  dulcitol, 
Avhich  has  not  hitherto  been  subjected  to  pure  fermentation,  and 
which  has  been  found  to  resist  the  fermenting  bacteria  with  which 
they  have  hitherto  experimented. 

The  products  of  the  activity  of  this  organism  are  essentially  the 
same  in  the  case  of  the  two  substances  in  question,  consisting  of 
ethyl  alcohol,  acetic  acid,  succinic  acid,  carbonic  anhydride  and 
hydrogen,  a  notable  proportion  of  formic  acid  being  also  obtained 
when  the  fermentation  occurs  in  the  absence  of  air  and  under  slight 
pressure. 

The  carbonic  anhydride  and  hydrogen  evolved  are  approximately 
in  the  proportion  of  equal  molecules  or  in  that  in  which  they  are 
present  in  formic  acid,  and  owing  to  the  variable  quantities  in  which 
the  formic  acid  was  discovered  in  the  several  fermentations,  it  is 
believed  that  more  or  less  of  the  formic  acid  at  first  produced  is  sub- 
sequently decomposed  with  evolution  of  equal  numbers  of  molecules 
of  carbonic  anhydride  and  hydrogen.  This  is  the  more  probable,  as 
in  each  of  the  fermentations  the  sum  of  the  formic  acid,  hydrogen 
and  carbonic  anhydride  approximately  corresponds  in  molecules  of 
formic  acid  to  the  amount  of  alcohol  in  molecules  produced  in  the 
same  fermentation. 

The  decomposition  of  the  dulcitol  and  mannitol  may  be  regarded 
as  involving"  two  independent  sets  of  chang-es,  viz.,  (a)  CsHuOs  = 
•iCoHsO  +  CO,  +  CH,0.,  and  (b)  CJIuOe  =  CJleO,  +  C,H,0,  + 
2H2 ;  but  from  the  proportion  which  the  acetic  acid  bears  to  the 
alcohol,  it  appears  that  two  molecules  are  resolved  in  accordance  with 
equation  (a)  for  every  one  that  is  decomposed  according  to  (i).  The 
only  marked  discrepancy  is  in  the  case  of  the  succinic  acid,  which 
was  only  found  to  about  half  the  extent  demanded  by  the  equations 
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given,  but  this  discrepancy  is  probabh'  tine  to  the  difficulty  attending 
the  accurate  determination  of  succinic  acid  in  a  complex  mixture  of 
substances  such  as  was  pi-esent  in  these  experiments. 

In  view  of  the  products  to  which  this  organism  gives  rise,  the 
authors  propose  for  it  the  name  of  BaciUi(s  ethacetosticcinicus.  A 
detailed  account  of  its  morphological  characters  by  Mrs.  Percy  Frank- 
land  is  appended  to  the  paper. 

The  authors  mention  that  incidentally  a  compound  was  discovered 
of  dulcitol  with  calcium  chloride.  CeHuOejCaClo. 

98.  "Synthesis  of  hexahydroterephthalic  acid."  By  J.  E.  Mac- 
kenzie and  W.  H.  Perkin,  Jun.,  F.R.S. 

By  eliminating  two  molecules  of  carbon  dioxide  from  the  hexa- 
methylenetetracarboxylic  acid  obtained  in  the  form  of  ethylic  salt  by 
the  interaction  of  ethylene  bromide  and  the  disodium  derivative  of 
ethylic  butanetetracarboxylate,  the  authors  have  obtained  as  chief 
product  the  sparingly  soluble  hexahydroterephthalic  acid  of  von 
Baeyer,  together  with  a  small  amount  of  what  is  probably  the  iso- 
meric acid. 

99.  "  The  magnetic  rotation  of  dissolved  salts."     By  AY.  Ostwald. 

In  a  former  paper  {C.S.  Trans.,  1891,  p.  198)  I  pointed  out  that 
the  unexpected  resitlts  which  Dr.  Perkin  obtained  in  his  investiga- 
tions on  the  rotatory  power  of  solutions  might  be  explained  by  means 
of  Arrhenius's  electrolytic  dissociation  theory,  at  the  same  time 
suggesting  that  the  rotatory  power  of  the  ammonium  salts  of  weak 
jicids  would  probably  show  marked  deviations  from  the  calcitlated 
values. 

Dr.  Perkin,  however,  states  in  a  recent  communication  (ibid.,  1891,. 
981)  that  such  deviations  do  not  exist,  the  actual  differences  being 
very  small  and  comparable  Avith  those  attending  the  formation  of  the- 
ethereal  salts  of  the  same  acids.  Although  I  must  confess  that  this 
result  is  contrary  to  my  expectations.  I  am  anxious  to  point  out  that 
the  fault  is  mine,  and  not  that  of  the  dissociation  theory.  According 
to  this  theory,  the  condition  of  a  substance  is  very  different  accord- 
ing as  it  can  act  as  an  electrolyte  or  not,  e.g.,  sodium  chloride  iu  the 
solid  state  or  in  aqueous  solution ;  hydrogen  chloride  dissolved  in 
amylic  oxide  (where  it  is  a  non-electrolyte)  or  in  water,  &c.  In  the 
case  of  the  magnetic  rotations  of  haloid  salts,  the  differences  fore- 
shadowed by  the  dissociation  theory  are  a])parent  as  very  consider- 
able differences  from  the  calculated  values,  and  inasmuch  as  the 
former  views  did  not  take  any  account  of  such  differences,  I  was 
right  in  saying  that  the  dissociation  theory  is  alone  iu  accoi'dance 
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with  Dr.  Perkin's  observations.  Tlie  values  for  oxj-acids  also  differ 
from  the  calculated  valaes,  though  in  a  much  less  degree  ;  T  expected 
such  differences  to  be  manifest  also  in  the  case  of  ammonia  and  the 
fatty  acids,  but  Dr.  Perkin  has  shown  that  the  differences  are  quite 
insignificant. 

As  the  dissociation  theory  does  not  lead  to  any  numerical  value  or 
sign  of  the  differences,  the  very  low  valnes  observed  by  Dr.  Perkin 
in  the  case  of  the  fatty  acids  are  not  contrary  to  the  theory,  but 
suggest  only  the  interesting  question  :  on  what  qualities  does  the  siem 
and  the  value  of  the  variation  of  magnetic  rotation  attending  the 
transition  of  non-electrolytic  molecules  into  ions  depend  ?  In  the 
case  of  haloid  acids  and  salts,  the  variation  is  positive  ;  in  the 
case  of  the  oxy-acids,  negative  ;  therefore,  it  is  not  surprising  that 
molecules  with  nearly  zero  variations  are  also  capable  of  existence. 
Investigation  of  a  greater  number  of  such  cases  will  certainly  throw 
light  on  this  question 

A  tolerably  short  method  of  testing  whether  my  attempt  to  explain 
the  facts  of  magnetic  rotation  by  the  dissociation  theory  is  tenable,  is 
the  following.  As  the  greatest  differences  are  observed  in  the  case 
of  halogens  between  the  ionic  and  the  non-ionic  state,  an  investiga- 
tion of  electrolytes  containing  halogen  atoms,  but  not  as  ions,  appears 
to  promise  most,  e.g.,  the  salts  of  mono-,  di-  and  trichloracetic  acids, 
of  chloric  and  iodic  acids,  potassium  mercuric  iodide,  KsHgl^,  &c. 
If  in  all  these  cases  abnormal  high  values  for  the  halogens  should  be 
obtained,  I  should  not  hesitate  to  confess  that  I  have  been  on  a  false 
track. 

100.  "  The  dissociation  of  nitrogen  peroxide."     By  W,  Ostwald. 

Availing  himself  of  the  data  recently  given  by  Cundall  (CS. 
Trans.,  1891,  1076),  the  author  has  compared  the  extent  to  which 
this  compound  undergoes  dissociation  when  vaporised  with  that 
which  it  suffers  when  dissolved  in  chloroform  ;  from  the  results  he 
concludes  that  it  behaves  in  accordance  with  Van't  Holf'.s  generalisa- 
tion that  dissolved  substances  obey  the  same  laws  as  gases.  It  ap- 
pears, however,  that  in  the  gaseous  state  dissociation  is  for  more 
advanced  than  in  a  chloroform  solution. 

101.  "  Corj-daliue."  (I.)  By  James  J.  Dobbie,  M.A..  D.Sc,  and 
Alexander  Lauder. 

Analyses  of  the  alkaloid,  as  well  as  of  its  salts  and  derivatives, 
led  Herm.  Wicke  (An7ialen,  1866,  137,  274)  to  assign  to  coryda- 
line  the  formula  CigH^gN'Oi.  The  authors  have  purified  samples  by 
repeated  recrystallisation  from  a  mixture  of  alcohol  E.nd   ether,  and 
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liave  obtained  the  alkaloid  iu  the  form  of  flat,  prismatic,  colourless 
crystals,  meltino;  at  134"5^.  In  analysing  it,  they  obtained  results 
irreconcilable  with  Wicke's  formula,  CisHigXOi.  and  propose  instead 
the  formula  CooHogXOi. 

The  iodhydride  is  easily  obtained  in  pale-yellow  coloured  prisms 
by  recrystallisinw^  from  water  the  precipitate  obtained  when  a  solution 
of  potassium  iodide  is  added  to  one  of  corydaline  hydrochloride. 

The  platinichloride  and  corydaline  methiodide  were  prepared  by  the 
methods  described  by  Wicke. 

The  results  obtained  on  analysing  these  compounds  coi-roborate 
those  afforded  by  the  alkaloid. 

When  heated  with  hydrogen  iodide,  one  forraiila-weight  of  coryda- 
line yields  four  molecular  proportions  of  methyl-iodide,  together  with 
the  iodhydride  of  a  base  which  apparently  bears  the  same  relation  to 
corydaline  that  papareroline  beai's  to  paparerine.  On  oxidation  with 
potassium  permanganate,  corydaline  yields  a  number  of  products 
which  the  authors  are  now  engaged  in  investigating. 

102.   "  Silver  compounds  of  thiourea."     By  J.  Emerson  Reynolds, 

r.R.s. 

In  a  paper  on  some  derivatives  of  thiourea,  published  by  the  author 
in  1888  (Tj'ans.,  53,  857)  it  was  pointed  out  that  a  crystalline 
compound  of  silver  bromide  with  thiourea,  viz.,  (CSXoH4)3AgBr, 
Avas  obtained  by  the  interaction  of  equimolecular  proportions  of 
silver  nitrate  and  the  new  compound  then  described  (CSX2H5)4NBr. 
It  was  further  stated  that  analogous  compounds  with  other  silver 
salts  had  been  obtained  by  the  same  method  as  well  as  by  direct  union 
with  thioui^ea,  and  that  their  detailed  examination  had  cleared  up 
certain  obscure  facts  which  were  simply  recorded  in  the  author's 
earlier  papers  on  thiourea. 

The  publicntion  of  a  paper  on  the  subject  was  deferred  in  the 
expectation  of  the  completion  of  a  new  examination  of  the  more 
interestins:  gold  and  platinum  compounds,  but  the  appearance  of  a 
paper  by  Kurnachow  in  a  recent  number  of  the  BTichte  on  silver 
compounds  ot  thiourea  renders  further  delay  undesirable,  as  that 
chemist  refers  only  to  the  author's  paper  on  thiourea,  published 
22  years  ago. 

In  the  coarse  of  the  work  of  1888.  referred  to  above,  the  writer 
obtained  the  following  compounds  : — 

(CSX2H4)3AgNO:i.  Beautiful  long  needles,  melting  at  141°,  decom- 
posing at  150°  with  separation  of  Ag^S.  Best  obtained  from  an  alco- 
holic solution  containing  4  mols.  thiourea  to  1  mol.  silver  nitrate. 

(CSXjH4)>A2'X03,  a  product  of  the  partial  decomposition  of  the 
previous  compound  by  water. 
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(CSX2H4)ActN03.  a  precipitate  obtained  on  mixing  equimolecular 
proportions  of  its  constituents.  This  is  decomposed  by 
water ;  and  the  author  regards  the  silver  precipitate  mentioned 
in  his  1869  paper  as  the  probably  indefinite  product  of  too 
carefully  TNashed  1  :  1  compound  above  mentioned  :  this  being 
the  view  also  taken  by  Kurnachow. 

(CSXoHi)2AgBr,  fine  prisms  melting  at  120—121°. 

(CSX3H4)AgBr,  a  wbite  powder. 

(CSN2H4)2AgCl,  crystalline ;   melts  at  170 — 171^,  decomposing  at 
180°.     This  was  also  obtained  by  Volhard. 
No.  1  :  1  compound  was  obtained  Avitb  AgCl. 

(CSNnH4)AgI,  a  Avhite.  crystalline  precipitate.  In  this  case  the 
higher  compound  appears  only  to  exist  in  solution  of  thiourea. 

(C 8X2114)3 AgCX.      Small  crystals  which    discolour    at    11.5°    and 
melt  to  a  dark  liquid  at  126°  sharply. 

All  the  foregoing  substances  readily  afford  AgoS  when  heated  a 
few  degrees  beyond  their  melting  points,  or  even  before  melting,  as 
in  the  case  of  the  silver  cyanide  compound. 
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ANNIVERSARY     MEETING    AND     SECOND 
ANNIVERSARY    DINNER. 

The  Anniversary  Meeting  will  be  held  at  Four  d'cloch  in  the  After- 
noon of  Wednesday,  March  30th  next. 

It  is  arranged  that  on  the  evening  of  the  same  day  the  Fellows  and 
their  friends  will  dine  together  at  the  Whitehall  Rooms,  Hotel 
Meti-opole. 


At  the  next  meeting,  on  February  -ith,  the  following  papers  will 
be  read : — 

"  Osmotic  pressure."     By  Professor  Ramsay. 

•'  The  effect  of  certain  salts  on.  the  boiling  point  of  alcohol."  By 
S.  Skinner,  M.A. 

"The  acid  action  of  drawing-papers  of  different  makes."  By  Pro- 
fessor Hartley. 

"  The  isomeric  a-bromocinuaniic  acids."     By  Dr.  Ruhemann. 
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February  4th,  1892.     Profe.ssor  A.   Crura  Brown,  F.R.S.,  President, 

in  the  Chair. 

Mr.  George  German  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Meredith  Wynter  Blyth,  17,  Marlborongh  Hill,  N.W. ;  Reginald 
Busby  Brown,  Ellerslie,  Knighton  Park  Road,  Leicester;  Arthur 
Carey,  Gateacre,  near  Liverpool;  Haridas  Garjari,  M.A.,  Agi-a 
College,  Agra,  India;  Ernest  E.  Milnes,  Ashfield,  Bradford;  Arthur 
Trobridge,  Langley,  near  Birmingham. 

Of  tlie  following  papers  those  marked  *  were  read  : — ■ 

*103.  "  Pedetic  motion  in  relation  to  colloidal  solutions."  By 
William  Ramsay,  Ph.D.,  F.R.S. 

Pedetic  motion  of  small  particles  depends  (1)  on  the  size  of  the 
particles ;  (2)  on  their  density ;  (3)  on  the  nature  of  the  medium  in 
which  they  are  suspended.  An  electrolyte  does  not  cause  the  motion 
to  cease  at  once,  but  the  particles  cohere  when  they  happen  to  touch, 
and  ultimately  form  clots  or  clusters.  If  an  electroljte  be  not  present, 
the  particles  do  not  seem  to  touch.  From  observations  with  the 
microscope,  it  is  calculated  that  a  particle  with  a  mass  of  2'8  X  10~" 
gi-ams  moves  through  approximately  its  own  diameter  I'-i  X  10~*  cm. 
in  a  second.  Such  a  particle  has  one  hundred  billion  times  the 
estimated  mass  of  a  water  molecule ;  hence,  if  its  motion  be  pi-o- 
duced  by  bombardment  from  water  molecules,  these  must  exist  in 
complex  groups  of  considerable  mass,  and  of  some  stability.  It  is 
very  unlikely  that  pedetic  motion  is  the  result  of  electric  charges  on 
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the  particles,  because  they  appear  to  be  uninfluenced  by  each  other's 
motions  ;  there  is  no  obvious  source  of  such  electric  potential ;  and, 
moreover,  we  know  from  Messrs.  Linder  and  Picton's  experiments 
the  result  of  electrifying  them :  they  are  repelled  from  the  positive 
or  negative  pole,  according  to  their  nature ;  but  their  pedetic  motion 
is  not  interfered  with,  and  is  quite  different  in  kind  from  the  flow 
from  the  pole.  An  explanation  of  this  repulsion  has  been  given  by 
Quincke  (1861)  and  by  Clausius  (1879),  The  fact  that  pedesis  is 
stopped  by  the  addition  of  an  electrolyte  would  appear  to  show  that 
the  water  complices  are  disintegrated  by  the  presence  of  ions  i  it  may 
be  that  the  individual  water  molecules  are  attracted  by  one  or  other 
ion,  or  by  both. 

The  effect  of  pedetic  motion  in  a  liquid  is  to  cause  hydrostatic 
pressure  ;  such  hydrostatic  pressure  would  be  less  on  a  membrane 
capable  of  penetration  by  the  iB.olecular  aggregates  or  particles  ;  and 
as  the  suspensions  examined  by  Messi-s.  Linder  and  Picton  and  the 
colloids  investigated  b\'  Graham  will  not  pass  through  porous  clay, 
they  must  exert  pressure  on  its  surface ;  the  water  having  fairly  free 
ingress  and  egress,  due  probably  to  the  disintegration  and  the  re- 
formation of  its  molecular  complices. 

From  actual  observation  of  pedetic  motion  under  the  microscope,  it 
cannot  be  doubted  that  the  relative  velocity  of  two  particles  depends 
on  their  mass ;  and  if  their  volumes  are  approximately  equal  the  less 
dense  particle  moves  much  more  actively  than  the  more  dense.  Jfc 
would  appear  not  in  the  least  unlikely  that  equal  numbers  of  equally 
sized  particles  would  exert  equal  pressure,  as  in  the  case  of  gases. 

In  an  article  by  Lothar  Meyer  {Kgl.  preuss.  Akad.  d.  Wissensch., 
1892,  26th  November)  on  Osmotic  Pressure,  he  points  out  the  great 
discrepancy  observed  between  all  measurements  of  osmotic  pressure 
(except  those  of  Pfeffer  on  sugar)  and  the  pressure  calculated  on  the 
supposition  that  the  space  was  filled  with  a  gas  at  the  same  tem- 
perature ;  in  all  cases  the  observed  osmotic  pressure  is  too  low,  if  it 
be  supposed  that  ionisation  occurs.  There  are  three  possibilities  : 
(1)  the  so-called  semi-permeable  membrane  acts  as  a  sieve,  and  is 
quite  impermeable  to  molecules  over  a  certain  volume  ;  (2)  the  mem- 
bi*ane  is  not  impermeable,  but  allows  molecules  of  different  momenta 
to  pass  at  different  rates,  as  with  gases  of  different  densities  and  porous 
clay;  and  (3)  there  is  combination  of  the  dissolved  substance  with 
the  membrane  walls,  transference  through  and  dissociation  of  the 
compound  at  the  interior  surface  of  the  walls,  as  with  hydrogen  and 
a  palladium  diaphragm.  Tammann  has  shown  the  great  probability 
of  the  truth  of  the  last  hypothesis. 

I  am  disposed  to  conclude  that  solution  is  nothing  but  subdivision 
and   admixture,  owing  to  attractions  between  solvent  and  dissolved 
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substance  accompanied  bj  pedetic  motion ;  that  fhe  true  osmotic 
pressure  has  probably  never  been  measured;  and  that  a  continuous 
passage  can  be  traced  between  visible  particles  in  suspension  and 
matter  in  solution;  that,  in  the  words  of  the  old  adage,  Natura  nihil 
fit  per  saltum. 

Discussion. 

Ml'.  J.  T.  Buchanan,  having  inquired  whelher  muddy  water,  such 
as  that  flowing  from  the  Rhone  into  the  Lake  of  Geneva,  would 
exhibit  a  higher  density  than  the  clear  water  when  tested  by  a 
hydrometer;  and  Mr.  Frisvvell  having  said  that  it  was  well  known 
that  it  was  impossible  to  exactly  ascertain  the  density  of  oil  of 
vitriol  containing  lead  sulphate  in  suspension  by  means  of  a  hydro- 
meter, Professor  Ramsay  said  that  as  particles  in  pedetic  motion  exercise' 
pressure,  they  necessarily  tend  to  force  the  hydrometer  bulb  upwards, 
and  thus  cause  an  apparent  increase  in  the  density  of  the  liquid. 

Referring  to  the  stoppage  of  dissolved  substances  by  partly  perme- 
able membranes,  Mr.  Howard  pointed  out  that  the  purification  of 
water  by  sand  filtration  had  been  traced  to  the  formation  of  growths^ 
on  the  surface  of  the  sand ;  when  these  growths  reached  a  certain- 
stage,  however,  they  ceased  to  act. 

*104.  "  The  acid  action  of  drawing  paper  of  different  makes."  By 
W.  N.  Hartley,  F.R.S. 

In  a  communication  to  the  British  Association,  "  On  the  fading  of' 
water-colours"  (cf.  Cliem.  News,  54,  263,  1886),  I  showed  that 
moisture  and  acidity  were  the  chief  causes  of  the  fading  of  certain, 
pigments.  The  acid  in  the  air  of  towns  is  produced  from  sulphur 
in  the  coal,  in  the  air  of  rooms  from  the  excessive  amount  of  gas 
Avhich  is  burnt,  and  in  certain  colours  according  to  their  mode  of 
preparation.  It  was  suggested  that  even  the  slight  acidity  of  draw- 
ing papers  might  be  expected  to  facilitate  chemical  change,  the  action 
in  each  case  being  a  gradual  one.  I  had  experimented  with  various 
kinds  of  the  best  paper  in  nse,  both  of  old  and  recent  manufacture, 
and  had  come  to  the  conclusion  that  such  papers  were  invariably  acid, 
even  those  of  the  most  excellent  quality.  The  fact  was  accounted  for 
as  follows  : — The  fibre  of  which  the  paper  is  madie  is  steeped  in  dilute 
sulphuric  acid,  and  the  subsequent  washing  with  pure  water  does  not 
entirely  remove  the  acid  fi'om  linen  fibre,  of  which  the  best  papers 
are  made.  I  have  actually  found  fine  linen  to  retain  traces  of  acid 
after  it  has  been  steeped  in  frequently  renewed  pure  distilled  water 
for  a  period  of  three  weeks.  The  acid  seems  to  combine  with  the 
fibre,  and  the  resulting  compound  is-  only  slowly  decomposed  or  dis- 
solved by  the  action  of  water.     Such  linen  gives   a  blue  colour  when 
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an  aqueous  solution  of  iodine  is  dropped  upon  it.  There  -was  no  inten- 
tion to  convey  the  idea  that  the  paper  contained  free  acid  in  sncli 
quantity  that  it  could  be  easily  removed  by  washing,  or  that  it 
would  affect  litmus  paper,  which  generally  is  not  a  sensitive  agent. 
The  samples  of  paper  exhibited  at  the  meeting:  were  carefully  tested 
in  the  following  manner: — A  pure  and  neutral  solution  of  azolitmin 
prepared  from  litmus  was  allowed  to  drop  upon  the  paper  and  soak 
into  the  fibres;  the  edges  of  the  drops  were  then  examined,  and 
found  to  be  red.  The  bulk  of  the  liquid  Avas  then  removed  by  a 
piece  of  the  same  paper,  with  the  result  tliai  in  every  case  a  red  spot 
was  seen,  which  dried  red.  Another  mode  of  testing  Avas  as  follows  : 
■ — A  clear  sable  brush  washed  in  distilled  Avater  was  used  for  applying 
a  Avash  of  pure  neutral  azolitmin  solution,  as  if  it  Avere  a  pigment; 
such  washes  turned  red  upon  the  paper. 

Professor  Church,  in  his  valuable  work  on  "  The  Ch'jmistni  of 
Paints  and  Fainting,"  p.  290,  published  in  1890,  remarks  that  he  is 
unable  to  endorse  my  statenaent  that  the  best  drawing  papers  have  an 
acid  action.  He  finds,  in  fact,  that  sized  papers  are  generally  neutral 
to  test-papers,  and  that  inferior  papers  are  moi'e  often  slightly  alka- 
line than  acid. 

As  some  doubts  may  be  entertained  as  to  the  quality  of  the  papers 
examined  by  me,  it  may  be  Avell  to  state  that  they  Avei-e  all  of  the  best 
quality,  most  of  them  being  of  Whatman's  make.  That  no  question 
may  arise  on  this  point,  I  have  tested  the  samples  named  below  in 
three  Avays:  first,  by  dropping  litmus  solution  upon  the  paper;  secondly-, 
by  washing  with  a  sable  brush;  thirdly,  by  steeping  strips  of  paper 
in  pure  distilled  warm  water,  and  testing  the  water  for  acidity,  and^ 
also  for  sulphates.  The  acid  action  AA-as  recognised  by  a  pure  litmus 
solution,  by  an  ordinary  laboratory  preparation  and  by  a  carefully 
prepared  solution  of  helianthin,  though  this  last  agent  is  not  very 
sensitive. 

The  results  are  identical  Avith  such  as  I  obtained  on  former  occa- 
.sions.  The  description  of  the  samples  and  their  actions  is  as  fol- 
lows : — 

1.  "Whatman's  hand-made  paper,  9G  lbs.,  old  make.  "Washes,  acid  ; 
drops,  acid ;  water,  decidedly  acid.  Large  precipitate  w^ith  barium 
sulphate  insoluble  in  dilute  chlorhydric  acid. 

2.  "Whatman's  double  thick  Imperial,  140  lbs.  "Washes,  acid;  drops, 
acid  ;  Avater.  decidedly  acid.  Large  precipitate  of  barium  sulphate, 
as  with  No.  1. 

3.  "Whatman's  double  elephanr,  hand-made.  "Washes,  acid;  drops, 
acid ;  water,  strongly  acid.  Large  precipitate  of  barium  sulphate,, 
as  Avith  No.  1. 
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4.  Whatman's  hand-made,  72  lbs.,  1887.  Washes,  acid;  drops, 
acid ;  water,  decidedly  acid.  Large  precipitate  of  barium  sulphate,  as 
with  No.  1. 

5.  Saunders'  hand-made.  Washes,  acid ;  drops,  acid ;  water,  de- 
cidedly acid. 

G.  Hollingworth's  machine-made  paper.  Waslies,  barely  acid ; 
drops  of  strong  litmus  neutral  in  colour  ;  water,  very  slightly  acid, 
almost  neutral. 

7.  Arnold's  unbleached,  hand-made  paper.     Washes,  acid. 

No  fui'ther  test  for  aridity  were  recorded. 

All  these  samples  were  procured  from  Mr.  Spence,  Lower  Sackville 
Street,  Dublin,  especially  for  the  purpose  of  these  tests.  It  will  be 
seen  from  these  notes  that  there  were  good  grounds  for  attributing 
an  acid  action  to  even  the  best  of  drawing  papers.  In  other  words, 
if  a  very  sensitive  solution  of  pure  litmus  be  applied  to  paper  in  the 
same  manner  as  a  strong  pigment,  as  for  instance  in  delicate  washes, 
the  action  is,  in  almost  every  case,  distinctly  acid ;  but  if  a  drop  of  a 
strong  solution  be  allowed  to  sink  into  the  paper  and  dry  up,  its  colour 
may  be  so  slightly  changed  as  to  appear  violet,  leading  to  the  infex'- 
ence  that  the  paper  is  neutral.  The  strength  of  the  solution  of  litmus, 
and  the  manner  in  which  it  is  applied,  must  therefore  be  taken  into 
account,  because  the  Quantity  of  the  purple  colouring  matter  in 
contact  with  the  paper  may  be  more  than  sufficient  to  overpower  the 
red  tint  caused  by  the  acid  present  in  the  moistened  material.  It  is 
therefore  extremely  probable  that  there  has  been  no  difference  be- 
tween the  opinions  of  Professor  Church  and  myself,  but  only  an 
incomplete  understanding  as  to  the  degree  of  acidity  of  the  paper. 
Solutions  of  helianthin  painted  on  the  various  samples  of  paper  gave 
at  first  a  pure  yellow  tint,  which  gradually  changed  to  a  colour  inter- 
mediate between  rose-colour  and  yellow.  Very  dilute  solutions, 
washed  on  freely,  showed  after  some  minutes  a  pale  rose-colour, 
mixed  with  a  yellowish  tinge.  A  sufficiency  of  acid  jields  a  fine  rose 
tint  with  such  a  solution.  Hollingworth's  paper  did  not  show  in 
any  degree  an  acid  action  with  helianthin,  although  it  gave  a  slight 
indication  with  litmus. 

Discussiox. 

Mr.  Wade  remarked  that  perhaps  the  sulphate  detected  by  Professor 
Hartley  was  derived  from  thiosulphate,  which,  it  was  well  known, 
M'as  used  as  an  antichlor  in  manufacturing  paper. 

Mr.  Groves  said  it  would  be  desirable  to  know  more  of  the  history 
of  the  papers.  Was  gas  burnt  in  the  room  in  which  they  were  stored, 
and  were  the  sheets  examined  taken  from  the  tops  of  the  packets  ?  If 
so,  it  was  possible  that  the  sulphuric  acid  was  derived  from  the  gas ; 
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it  would  be  desirable  to  test  the  centre  portions  of  slieets  taken  from 
tbe  middle  of  the  packet. 

Professor  Hartley's  remarks  on  this  criticism  are  as  follows  : — 
The  circumstances  are  not  within  my  recollection,  and  I  am  unable  to 
make  enquiry  at  present,  bat  drawing  paper  in  sheets  is  kept  in 
drawers,  at  a  height  of  not  more  than  three  or  four  feet  from  the 
ground,  and  carefully  protected  from  dust  and  damp.  As  a  rule,  the 
samples  tested  by  me  have  been  taken  from  the  middle  sheets  of  sketch 
blocks  prepared  from  Whatman's  hand-made  papers,  and  purchased 
from  Lechertier,  Barbe  and  Co.,  Regent  Street.  Imperial  and  double 
elephant  were  the  kiuds  most  used.  I  am  well  acquainted  with  the 
effect  of  a  sulphurous  atmosphere  on  paper,  but  cannot  think  that 
the  acidity  to  which  I  refer  is  to  be  attributed  to  such  a  cause. 

105.  "  The  interactions  occurring  in  flames."  A  correspondence 
between  Sir  G.  G.  Stokes,  Bart.,  F.R.S.,  and  Henry  E.  Armstrong. 

The  following  correspondence  will  serve  as  a  contribution  to  the 
recent  discussion  of  the  chemistry  of  flames  brought  under  the  notice 
of  the  Society  by  Professor  Smithells  and  Mr.  Ingle,  and  by  Professor 
Lewes.  The  paper  referred  to  by  Sir  G.  G.  Stokes  is  entitled  "  On 
an  optical  proof  of  the  existence  of  suspended  matter  in  flames  "  {of. 
Proc.  Roy.  Soc.  Edin.,  1891).  It  was  reproduced  in  Nature,  44, 
263,  1891. 

"  4,  Windsor  Terrace,  Malahide,  Ireland, 

"  2Srd  September,  1891. 
"  Dear  Dr.  Aemstroxg, 

"  I  enclose  a  little  optico-chemical  paper,  that  is  to  say,  one  in 
which  the  method  is  optical,  but  the  results  are  of  interest,  such  as 
they  have,  rather  from  a  chemical  point  of  view.  I  use,  to  express  it 
in  short  terms,  a  flame  as  a  scieen  on  which  to  receive  an  image  of 
the  sun. 

"  The  reaction  mentioned  in  the  P.S.  is  to  be  taken  ao  a  specimen 
of  reactions  of  the  kind,  for  though  it  probably  takes  place,  there  are 
doubtless  others  also,  as  there  ai-e  a  lot  of  compounds  found  in  the 
interior  of  the  flame. 

"  I  read  the  other  day  your  address  to  the  Junior  Engineering 
Society,  in  which  you  speak  of  oxygen  as  combining  with  hydrogen 
in  preference  to  carbon ;  I  should  have  supposed  it  would  have  been 
the  other  way.  Not  only  does  the  facility  with  which  steam  is  de- 
composed by  glowing  carbon  fiivour  this  view,  but  it  seems  to  me  to 
fit  better  with  the  phenomena  of  flames.  According  to  my  notions, 
we  must  carefully  distinguish  between  the  changes  which  take  place 
in  the  partial  combustion  of  a  molecule  and  those  which  are  produced 
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in  neighbouring  molecules  as  a  result  of  the  heat  thus  produced.  We 
may,  for  the  sake  of  a  name,  call  the  former  pure-chemical,  and  the 
latter  thermo-chemical.  The  action  of  the  heated  walls  of  a  tube  is 
of  the  thermo-chemical  kind ;  it  involves  a  regrouping  of  the  existing 
molecules  under  the  molecular  agitation  of  a  hot  body,  without  bring- 
ing a  fresh  reagent  (suppose  oxygen)  into  play  from  outside  the 
molecule.  I  think  that  in  the  blue  base  of  the  flame  of  a  candle, 
where  oxygen  is  plentiful,  we  have  pure-chemical  changes.  The  blue 
shell  invests  for  a  little  way  the  highly  luminous  shell,  like  a  calyx 
investing  a  corolla,  and  I  think  the  thin  shell  of  glowing  carbon,  to 
which  the  bulk  of  the  light  is  due,  owes  its  origin  to  a  thermo- 
chemical  change,  the  heat  being  derived  from  the  combinations  with 
oxygen  which  take  place  just  outside  it. 

"  I  imagine  that  the  hydrocarbon  spectrum  is  due  to  a  gas  formed 
by  a  pure-chemical  as  distinguished  from  a  thermo-chemical  change. 
But  what  gas  is  it  ?  It  is  commonly  supposed  to  be  acetylene.  To 
me  it  seems  more  probable  that  it  is  marsh  gas,  formed  by  a  pure- 
chemical,  not  a  thermo-chemical,  change.  According  to  my  notion, 
this  unknown  gas  (x,  say)  is  a  hydrocarbon,  which  when  burnt  without 
admixture  of  other  hydrocarbons  would  show  but  feebly  if  at  all  the 
hydrocarbon  spectrum.  More  especially  might  this  be  expected  to 
take  place  if  it  were  burnt  at  a  reduced  pressure,  or  considerably 
diluted  with,  say,  nitrogen.  For  in  order  that  x  should  show  its 
spectrum  its  molecule  must  be  in  a  state  of  violent  agitation,  which 
it  might  be  expected  to  be  if  it  had  been  born  as  a  result  of  partial 
combustion,  but  would  not  be  merely  because  it  was  going  to  be  slain 
by  union  with  oxygen. 

"  I  have  not  seen  a  statement  as  to  the  spectrum  of  marsh  gas,  as 
pure  as  may  be,  when  burnt.  Perhaps  you  know  about  it.  As 
hydrocarbons  in  general  (I  don't  know  how  it  is  as  to  marsh  gas) 
show  the  same  spectrum,  x  must  be  some  gas  of  a  simple  kind  formed 
in  the  process  of  partial  combustion,  though  probably  (at  least  under 
ordinary  circumstances)  itself  burnt  almost  immediately  afterwards. 

"  Yours  very  truly, 

"  G.  G.  Stokes." 


'•  January  18th,  1S92. 
"  Dear  Sir  George  Stokes, 

"  The  question  of  the  manner  in  which  hydrocarbons  are  burnt, 
raised  in  your  letter,  has  recently  (on  December  3rd,  1891)  been 
brought  under  discussion  at  the  Chemical  Society  by  Professor 
Smithells  in  two  papers  dealing  with  the  structure  and  chemistry  ot 
flames ;  the  conclusions  at  which  he  arrives  are  practically  identical 
with  yours. 
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"In  making  (in  1887)  the  statements  to  Avliich  tou  refer,  I  was, 
to  a  certain  extent,  but  retailing  a  not  nncomraon  opinion,  although 
probably  I  was  led  to  give  prominence  to  the  idea  that  hydrogen  is 
the  more  combiTstible  constituent  of  a  hydrocarbon  by  the  circum- 
stance that  a  gas,  such  as  methane,  CH4,  yields  acetylene,  CjHo,  as 
one  of  tbe  products  of  its  incomplete  combustion  ;  it  is  possible  that 
this  latter  may  be  formed  by  the  agency  of  heat  alone,  but  I  certainly 
am  inclined  to  regard  its  production  as  due  to  partial  removal  of  the 
h3-drogen  from  CH4  by  oxygen,  the  more  so,  as  Dr.  Miller  and  I 
were  unable  to  detect  acetylene  in  oil  gas  manufactured  by  passing 
petroleum  hydrocarbons  through  highly  heated  retorts  (c/.,  C.S. 
Trans.,  1886,  80).  Clearly,  however,  the  case  is  one  about  which 
we  can  only  reason  at  present ;  a  crucial  experiment  which  would 
afford  a  solution  of  the  problem  will  not  be  easily  devised,  I  think. 

"  At  the  close  of  1886,  when  my  address  was  written,  we  were  but 
beginning  to  realise  that  the  phenomena  of  combustion  are  far  less 
simple  than  had  up  to  that  time  been  taught.  Had  I  spoken  of  the 
subject  a  year  or  two  later,  I  should  undoubtedly  have  adopted  a 
less  dogmatic  style.  Still,  while  admitting  that  the  facts  do  not 
justify  the  assertion  that  oxygen  combines  with  hydrogen  in  pre- 
ference to  carbon  when  a  hydrocarbon  is  burnt  with  insufficient 
oxvgen,  I  am  unprepared  at  present  to  accept  the  alternative  view 
which  both  you  and  Professor  Smith  ells  advocate,  that  the  carbon 
is  the  more  combustible  ;  I  think  the  actual  condition  of  affiiirs  is  far 
less  simple  than  is  expressed  in  the  statement  of  either  of  these  views. 

"In  the  case  of  the  changes  attending  combustion,  you  would  draw 
a  distinction  between  "pure  chemical"  and  "  thermo-chemical  " 
changes.  It  is  impossible  to  deny  that  such  a  diffei'entiation  of  the 
changes  is  seemingly  necessary,  but  perhaps  after  all  the  difference 
is  but  superficial. 

"I  cannot  help  thinking  there  is  very  little  opportunity  in  flames 
for  simple  heat  changes  to  occur  ;  the  molecules  of  different  hiiids  are 
.so  mixed  up  together.  Thus  opportunity  is  given  for  interactions  to 
occur,  the  end  result  of  which  is  the  same  as  that  of  a  simple  heat 
change  of  tbe  chief  substance  concerned,  merely  because  a  change 
occurring  at  oue  moment  is  reversed  the  next,  and  so  escapes  notice. 
In  this  way  contiguous  molecules  may  play  the  part  of  surfaces,  and 
that  such  actions  are  of  primary  importance  in  the  case  of  "  decom- 
positions "  as  well  as  in  the  case  of  "  compositions,"  there  can,  I 
think,  be  little  doubt.  Thus  it  appears  to  be  establishedthat  a  pure 
mixture  of  carbonic  oxide  and  oxygen  is  incombustible ;  is  it  not 
therefore  reasonable  to  suppose  that  under  parallel  conditions  pure 
carbon  dioxide  is  unresolvable  into  carbonic  oxide  and  oxygen  ? 
Again,  the  results  of  recent  experiments  by  Victor  Meyer  seem  to 
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prove  that,  as  I  tare  long  suspected,  the  formation  of  water  from 
hydrogen  and  oxygen  is  not  the  simple  phenomenon  it  is  represented  to 
be  by  the  simple  equation  2H2  +  O-,  =  2H2O  ;  and  conversely  it  is  well 
knouTi  that  the  extent  to  which  the  dissociation  of  water  takes  place 
depends  on  the  character  of  the  surface  in  contact  with  which  it  is 
heated,  and  not  merely  on  the  temperature.  In  fine,  it  seems  per- 
missible to  doubt  whether  under  the  conditions  prevailing  in  flames 
carbon  is  ever  separated  by  simple  heat  changes ;  at  all  events,  thei-e 
is  at  present  no  evidence  compelling  us  to  conclude  that  it  is. 

"  Professor  Smithells  contends  that  probably  carbon  has  a  higher 
heat  of  combustion  than  hydi-ogen  ;  this  may  be,  but  in  the  absence 
of  all  data  from  which  the  heats  of  combustion  of  atomic  carbon  and 
hydrogen  can  be  irferred,  we  cannot,  with  safety,  base  any  argument 
on  thermochemical  values.  But  even  if  it  have,  it  does  not  follow  that 
carbon  is  not  liberated  by  partial  combustion  of  hydrocarbons.  It  is 
not  merely  a  question  of  the  relative  affinities  of  carbon  and  hydrogen 
for  oxygen.  The  carbon  would  not,  I  imagine,  be  atomic  carbon,  but 
that  complex  molecular  fomi  which  occui's  in  the  flame  in  the  solid 
state,  and  being  incandescent  renders  it  luminous.  The  genesis  of 
such  carbon  is  expressible  b}'  an  equation  such  as 

rcCHi  +  a-0,  =  C,  +  2.rH20. 

Professor  Smithells  takes  no  account  of  the  heat  evolved  in  the 
formation  of  d  from  xG.  I  may  also  point  to  the  superior  stability 
at  high  temperatures  of  COj  as  compared  with  CO  as  remarkable, 
seeing  that  it  is  the  more  complex  molecule,  especially  as  there  is 
some  ground  for  the  belief  that  proportionally  more  heat  is  evolved 
in  the  fixation  by  carbon  of  the  first  than  of  the  second  atom  of  oxysreu 
(cf.  Phil.  Mag.  [5].  23,  103,  Feb.,  1887).  The  probable  explanation, 
as  Berthelot  has  suggested,  is  that  in  this  case,  also,  the  decomposi- 
tion of  CO  is  promoted  by  the  tendency  of  carbon  atoms  to  combine. 

"  It  is  also  to  be  remembered  that,  althoueh  carbonic  oxide  as  well  as 
carbon  and  steam  appear  to  interact  readily  enough  if  the  tempei-a- 
ture  be  sufficiently  high,  dry  carbonic  oxide  and  carbon  do  not  burn 
in  dry  oxygen  ;  nothing  better  illustrates  the  difficulty  of  di^awiug  con- 
clusions in  these  cases  than  such  facts  as  these. 

"  There  is  another  point  of  view  from  which  the  phenomena  may 
be  regarded,  from  which  it  would  seem  that  it  is  impossible  to  define 
either  constituent  of  a  hydrocarbon  as  the  more  combustible,  except 
in  a  purely  conventional  sense.  We  may  liken  the  interchanges 
occurring  in  an  oxygen-methane  mixture  to  those  that  occur  in  a  cell 
in  which  two  like  electrodes  are  immersed  in  two  different  electro- 
lytes— an  aluminium  acid-alkali  cell,  such  as  Wohler  (?)  proposed,  for 
example.     The  oxygen  molecule  0:^  corresponds  to  the  aluminium,  the- 
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liydi'ogeii  and  carbon  of  the  methane  to  the  acid  and  alkali ;  and  jast 
as  the  aluminium  is  attacked  in  two  ways,  so  the  oxyo^en  may  con- 
ceivably become  distributed  between  the  carbon  and  hydrojjen.  The 
formation  of  the  two  aluminium  compounds  is  independent  of  the 
relative  affinity  to  aluminium  of  the  radicles  of  the  acid  and  alkali, 
and  in  like  manner  that  of  the  two  oxides  from  methane  would  be 
conditioned  by  the  orientation  of  the  oxygen  atoms  relatively  to  the 
carbon  and  hydrogen  atoms  of  the  hydrocarbon  ;  for  we  may  assume, 
I  think,  that  the  colliding  oxygen  and  hydrocarbon  molecules  con- 
jugate if  only  during  a  very  brief  interval  of  time,  and  that  inter- 
action is  indeed  a  consequence  of  the  opportunity  thus  given  to  the 
atoms  to  rsgroup  themselves. 

"  There  appears  to  be  no  doubt  that  surfaces  of  various  kinds — I 
■would  even  include  gaseous  surfaces — play  an  all-important  part  in 
promoting  all  kinds  of  reversible  changes  ;  but  it  is  a  fair  question  for 
discussion  whether  their  action  is  not  also  of  a  "pure  chemical" 
character.  The  fact  that  the  nature  of  the  surface  is  of  moment  is  in 
favour  of  the  view  that  it  is — the  surface  must  be  a  compatible  one  : 
the  separation  of  hydrogen  from  a  hydrogen  compound  being  especially 
promoted  by  platinum,  which  undoubtedly  has  a  sti'ong  affinity  for 
hydrogen,  and  that  of  oxygen  being  promoted  by  silver,  which,  at 
high  temperatures,  is  known  to  absorb  this  gas.  On  the  other  hand, 
copper,  although  so  readily  oxidisable,  does  not  appear  to  promote  the 
decomposition  of  water.  Even  in  such  a  case  as  that  of  the  dissocia- 
tion of  carbon  dioxide  by  red-hot  porcelain,  it  is  conceivable  that  the 
porcelain  may  exert  an  attraction  over  atomic  oxygen  sufficient  to 
induce  its  separation  from  carbon.  I,  therefore,  am  not  satisfied  that 
the  action  of  the  heated  walls  of  a  tube  is,  as  you  suggest,  strictly  of 
the  thermo-chemical  kind. 

"  There  is  a  striking  passage  in  Faraday's  paper  on  the  influence  of 
platinum  in  promoting  the  interaction  of  hydrogen  and  oxygen 
(Exp.  Res.,  Series  VI,  paragraph  6^6,  November,  1833),  which 
shows  that  he  had  clearly  realised  how  important  is  the  influence  of 
surface  action  even  in  the  case  of  flames.     He  says : — 

'"I  have  pursued  this  subject  at  some  length,  as  one  of  great  con- 
sequence, because  I  am  convinced  that  the  superficial  actions  of 
matter,  whether  between  two  bodies,  or  of  one  piece  of  the  same  body, 
and  the  actions  of  particles  not  directly  or  strongly  in  combination 
are  becoming  daily  more  and  more  important  to  our  theories  of 
chemical  as  well  as  of  mechanical  philosophy.  In  all  ordinary  cases 
of  combustion  it  is  evident  that  an  action  of  the  kind  considered, 
occurring  upon  the  surface  of  the  carbon  in  the  fire,  and  also  in  the 
bright  part  of  a  flame,  must  have  great  influence  over  the  combina- 
tion there  taking  place.' 
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"  Regarding  the  interactions  in  flames  as  consisting  in  a  series  of 
simultaneous  and  consecutive  explosions,  of  which  we  can  onlj 
examine  the  final  steady  state,  it  seems  to  me  that  the  phenomena 
are  necessarily  of  an  excessively  complex  character,  and  that  their 
appreciation  and  successful  interpretation  must  tax  our  powers  of 
mental  analysis  in  a  very  high  degree.  It  will  certainly  be  unwise 
at  present  to  infer  that  the  oxidation  of  the  hydrocarbons,  or  the 
separation  of  carbon  and  also  of  hydrogen  from  them,  takes  place 
entirely  in  any  one  way. 

"  Tours  very  truly, 

"  Henry  E.  Armstrong." 


"  21st  January,  1892. 
"  Dear  Professor  Armstrong, 

"  Perhaps  I  may  be  allowed  to  add  a  few  words  in  explanation  of 
what  I  meant  by  thermo-chemical  change,  I  had  not  in  view 
thermic  measurements.  I  will  endeavour  to  explain  my  ideas  by  an 
example.  Let  us  contrast  (a)  the  formation  of  water  from  mixed 
oxygen  and  hydrogen,  (6)  the  formation  of  acetylene  and  hydrogen 
from  marsh  gas  at  a  high,  temperature.  In  both  cases  alike  mole- 
cular agitation  is  required  to  bring  about  the  change ;  in  (a)  if 
the  change  be  brought  about  at  one  point,  the  consequent  agitation 
supplies  the  requisite  disturbance  to  the  neighbouring  molecules,  and 
the  change  is  propagated  with  explosions  ;  but  in  (6)  I  picture  to 
my  own  mind  the  change  as  taking  place  in  this  way.  When 
sufficient  heat  is  supplied  to  the  gas  from  without,  the  collisions  of 
the  molecules  of  the  marsh  gas  become  sufiiciently  violent  to  allow 
the  carbon  atoms  in  a  pair  to  get  into  a  condition  in  which  their 
tendency  to  self-combination  comes  into  play,  and  in  the  coalescing 
a  portion  of  the  total  hydrogen  in  the  pair  is  thrown  off.  But  the 
continuance  of  this  change  is  dependent  on  a  continuous  supply  of 
heat  from  without,  under  which  it  is  gradually  efiected.  I  should 
call  (a)  a  pure-chemical  change,  even  thougli  heat  at  one  point  is 
necessary  to  start  it,  and  I  should  call  (5)  thermo-chemical,  even 
though  chemical  affinities  are  concerned  in  it. 

"  The  results  of  Professor  Smithells  seem  to  me  to  make  it  probable 
that  X  may  be  carbonic  oxide. 

"  Yours  very  truly, 

"  G,  G.  Stokes." 

106.  "  Properties  of  alcoholic  and  other  solutions  of  mercuric  and 
other  chlorides.'     By  S.  Skinner,  M.A. 

The  author  has  determined  the  variation  in  the  boiling  point  of 
alcohol  produced  by  dissolving  in  it  mercuric,  lithium,  magnesium 
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and  calcium,  clilorides,  as  well  as  the  variation  in  the  boiling  point 
of  a  solution  of  hydrogen  chloride  of  constant  boiling  point  produced 
by  mercui'ic  chloride.  He  has  also  studied  the  distribution  of 
mercuric  chloride  between  the  two  solvents  water  and  ether. 

The  results  indicate  that  mercuric  chloride  affords  a  case  in  which 
the  measure  of  the  property  is  a  simjjle  function  of  the  quantity  of  salt 
,  present,  whereas  in  the  case  of  the  other  chlorides  the  measure  of  the 
property  involves  some  higher  power. 

107.  "  The  isomeric  a-bromocinnamic  acids."  By  S.  Ruhemann, 
Ph.D.,  M.A. 

An  account  is  given  of  experiments  on  the  action  of  ammonia  and 
phenylhydrazine  on  the  ethereal  salts  of  the  two  isomeric  bromo-acids 
obtained  on  withdrawal  of  hydrogen  bromide  from  dibromhydro- 
cinnamic  acid.  Whereas  the  ethylic  salt  of  a-bromocinnamic  acid 
and  ammonia  readily  interact,  yielding  a-bromocinnaraonamide,  the 
a-isocinnamate  is  scarcely  affected  by  ammonia. 

Both  salts  are  converted  by  phenylhydrazine  into  a  compound  of 
the  formula  CisHuNsO,  the  change  taking  place  less  readily  in  the 
ease  of  the  iso-salt.  The  author  regards  this  product  as  cinnamyl- 
phenylazimide  ;  the  same  substance  is  more  readily  prepared  by  inter- 
action of  ethylic  dibromhydrocinnamate  and  phenylhydrazine.  In 
both  cases  the  yield  of  azimide  is  but  small,  the  main  product  being  a 
compound  of  the  formula  Co4Hi8Ni02,  probably  the  imide  of  di- 
cinnamylphenylazimide.  The  author  discusses  the  manner  in  which 
this  compound  is  formed. 
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ANNIVERSARY    DINNER. 

The  Anniversary  Meeting  will  be  held  at  Fuur  o  clock  in  the  After- 
noon of  Wednesday,  March  30th  next. 

It  is  arranged  that  on  the  evening  of  the  same  day  the  Fellows  and 
their  friends  will  dine  together  at  the  Whitehall  Rooms,  Hotel 
Metropole. 

At  the  next  meeting,  on  February  18th,  there  will  be  a  ballot  for 
the  election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  A  search  for  a  cellulose-dissolving  (cytohydrolytic)  enzyme  in  the 
digestive  tract  of  certain  grain-feeding  animals."  By  H.  T.  Brown, 
F.ii.S. 

"  Some  experiments  on  alcoholic  fermentation."  By  A,  J.  Brown. 
'   "  Limettin."     By  Professor  Tilden,  F.R.S. 
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CERTIFICATES    OF   CANDIDATES   FOR   ELECTION 
AT  THE  NEXT  BALLOT. 


N.B. — The   names  of  those  who  sign  from  "  Creneral  Knowledge" 
are  printed  in  italics. 

The    following    Candidates    will    be    balloted    for    on    Thnrsday, 
February  the  18th  :—   /Sf2^ 

Adams,  Arthur, 

Broonitiekl  Place,  Smethwick. 
Science  Teacher.  Some  years'  experience  in  teaching  Science, 
mainly  Chemistry;  following  a  two-years'  course  in  Chemistry  at 
Mason  College,  under  Dr.  Tilden ;  as  Priestley  Scholar  of  the  Birm. 
and  Mid.  Inst. ;  1st  Honours  in  Chemistry,  Theoretical  and  Practical, 
at  Science  and  Art  Dept.  Exam. 

Wdliam  A.  Tilden.        Wni.  Whitehouse.       Thomas  Turner. 

Wdliam  Tate.  W.  \V.  C.  Xicol.         William  W.  Butler. 

Adams,  Frederick  Edward, 

Town  Hall,  Bolton. 
Public  Analyst  and   Medical  Officer  of  Health.     M.D.  (Honours), 

Royal   Univei'sity  of    Ireland.  D.P.H.,   University    of    Cambridge. 

Public  Analyst  for  the  County  Borough  of  Bolton. 

Maxwell  Simpson.  C.  O'Keeffe. 

D.  J.  O'Mahony.  G.  Russell  Beardraore. 

Thomas  Farriugton.  J .  Hart. 

Bond,  Frederick  Fielding, 

Rasti'ick.  Yorks. 
Surgeon  and  Medical  Officer  of  Health.  M.D.,  CM  ,  Edinburgh, 
Medallist  in  Prac.  Chem.,  Honours  in  Theoretical  Chem.,and  D.P.H., 
Royal  Colleges  of  Physicians  and  Surgeons,  London.  Medical  Officer 
of  Health — my  duty  to  perform  Water  Analyses  and  give  evidence 
when  necessary. 

Alex.  Cruni  Brown.  James  R.  Kaye.  Austin  Keen. 

Richd.  Reynold.  E.  Normam  Langhum. 
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Butterfieldj  William  John  Atkinson^ 

10,  Tressillian  Crescent,  St.  John's,  S.E. 
Analytical  Chemist.  Studied  Chemistry  in  the  Laboratories  at  the 
Museum  and  at  Christ  Church,  Oxford,  for  3^  years,  and  obtained 
Honours  in  Chemistry  in  the  Final  Honour  Scliool  of  Natural  Science 
at  Oxford  University.  An  Associate  of  the  Institute  of  Chemistry. 
Recently  engaged  in  analj'tical  work  at  the  Beckton  Gas  Works. 

A.  Vernon  Hai'court.  Arthur  Colet'ax.  Bertram  Blount. 

Samuel  Rideal.  Arthur  G.  Bloxam. 

Collins,  Hugh  Brown,  B.Sc,  C.E., 

West  Balgray.  Glasgow. 
Metallurgical  Chemist.      Studied  Chemistry  for  three  years  in  the 
University  of  Glasgow,  and  has  taken  up,  specially.  Metallurgy  and 
Technical  Chemistry. 

John  Ferguson.  J.  T.  Bottomley.  G.  G.  Henderson. 

Adam  Elliot  Black.      Edmund  J.  Mills.       David  Wilson,  jr. 
J.  B.  Headman. 
Darbishire,  Francis  V., 

59,  Elisiemsti-asse,  Dresden. 
Student  of  Chemistry.     Studied  Chemistry  for  four  years  at  Balliol 
College,  Oxford,  and  obtained  Honours  in  the  Final  School  of  Natural 
Science,  June,  1881,  and  is  now  continuing  his  studies  at  Leipzig. 
John  Couroy.  A.  Vernon  Harcourt.         D.  H.  Nagel. 

^  V.  H.  Veley.  J.  E.  Marsh. 

Floris,  Robert  Brooke, 

18,  Ridgway  Place,  Wimbledon. 
Has  been  for  the  past  three  j'ears  a  Student  of  Chemistry  at  Uni- 
versity- College,  and  has  passed  the   Intermediate  Science  Exam,  at 
University  of  London. 

William  Ramsay.  John  Norman  Collie. 

R.  T.  Plimpton.  Bovertou  Redwood. 

C.  F.  Baker.  Watson  Smith. 

Gailleton,  Alfred  Thomas, 

TuUoch  House,  Perth,  N.B. 
Forster  Research  Scholar  in  the  Chemical  Laboratory,  University 
College,  Dundee.  For  upwards  of  two  years  a  Student  of  Chemistry 
and  other  Sciences  at  University  College,  Dundee ;  prizeman  in  the 
senior  classes  of  Inorganic,  Organic,  and  Pi-actical  Chemistry,  as  well 
as  in  that  of  Practical  Dyeing. 

Percy  F.  F'rankland.  Fred.  J.  Hambly. 

James  R.  Appleyard.  Jno.  Alexander. 

John  Foggie.  John  S.  Lumsden. 

Rufus  D.  Pullar. 
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Hatton,  William  Percy, 

7'6,  St.  Quintin  Avenue,  Xorth  Kensington. 
Chemist  to  Messrs.  W.  R.  Hatton  &  Sons,  Chemical  Manufacturers. 
Student  ot"  Chemistry  for  9|  years.  3  yeai's  at  Westbourne  Park 
Institute  under  Mr.  F.  W.  Brown.  2  years  at  Birkbeck  Institute 
under  Mr.  Chapman  Jones.  4|  years  at  Finsbury  Technical  College 
under  Professor  Meldola.  Holder  of  four  Government  Certificates  for 
Inorganic  and  Organic  Chemistry.  1st  Prize  Inorganic  Chemistry, 
Finsbury  Technical  College.  Holder  of  Certificates  from  Finsbury 
Technical  College  for  both  Inorganic  and  Organic  Chemistry. 
Member  of  the  Society  of  Chemical  ludustry. 

Chapman  Jones.  Fredk.  Wm.  Brown.  R.  Meldola. 

Charles  E.  Cassal.  William  H.  Martin.  George  Smith. 

R.  MulUneux  Walmsley.  B.  Reary  Gerrans. 

Hendrick,  James, 

Laurel  Cottage,  Watermoor,  Cirence&ter. 
Lecturer  on  Chemistry  at  the  Royal  Agricultural  College,  Ciren- 
cester. Bachelor  of  Science,  London  University,  Honours  in 
Chemistry,  Associate  of  Institute  of  Chemistry,  by  Examination. 
Lecturer  on  Chemistry  and  Chief  Assistant  to  Professor  Kinch  at 
the  Royal  Agricultural  College. 

Edward  Kinch.  John  M.  Thomson. 

G.  Stilling  fleet  Johnson.  Herbert  Jackson. 

Ai'thur  G.  Bloxam.  Frank  Gosshng. 

Bertram  Blount. 

Hewlett,  John  C, 

40,  41,  42,  Charlotte  Street,  E.C. 
Chemical  Manufacturer.     Engaged    practically   in    manufacturing 
chemicals  and  pharmaceutical   preparations,  and  in  analytical  work 
connected  therewith,  for  more  than  20  years. 

David  Howard.  Thomas  Tyrer.  Boverton  Redwood. 

John  Moss.  Thomas  Morson.  Alfred  White. 

Clias.  Umney.         Fred.  W.  Fletcher. 

Hollingshurst,  Henry, 

2,  Jeptha  Road,  East  Hill,  Wandsworth. 
Late  Managing  Partner  of  Hamilton  &  Co.  ;  now  Managei*  of  the 
Crown  Chemical  Works,  Manufacturing  Chemists,  Wandsworth, 
S.W.  Have  invented  several  processes  for  the  successful  treatment 
of  Waste  Products  for  Manures,  notably  sewage  matter,  saccahrine 
refuse  (cake  and  scum),  cotton  seed,  wool  waste,  mill  wastes  (collect- 
ing dusts  and  utilising  same),  together  with  spirits,  barks,  limes,  itc. 
Some    thousands  of    tons   of  these   materials    are   now    successfully 
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manipulated  and  sold  annually,  with  a  guai^anteed  analysis  from  SOs. 
to  £3  per  ten.  Also  in  the  working  of  Carbolic  Acids,  various 
grades,  soluble  and  insoluble,  in  many  forms.  Carbolic  and 
Sulphurons  Powders  of  high  strengths  at  low  costs.  Also  Peti-oleum 
Products,  Petroleum  Jelly,  Lubricants,  &c.,  &c. 

A.  B.  Griffiths.  P.  A.  Estcourt.  Geo.  A.  Pingstone. 

John  Muter.  L.  de  Koningh.  Thomas  A.  Puoley. 

Herbert  Filhiiigton.         Alexander  Hay. 


Jones,  Lionel  Manfred, 

Beaumont  House,  Llanelly. 
Student  at  the  Research  Laboratory  of  tlie  Royal  College  of 
Science.  Has  studied  Chemistry  at  the  Royal  College  of  Science, 
S.  Kensington,  for  four  yeai-s.  B.Sc.  (with  First  Class  Honours  in 
Chemistry)  London  University ;  Associate  (in  Chemistry)  of  the 
Royal  College  of  Science. 

T.  E.  Thorjje.  W.  P.  Wynne.  Chapman  Jones. 

A.  E.  Tutton.         William  Tate. 


Lucas,  Frank  William,  M.A.  (Lond.),  B.Sc, 

183,  Belle  Vue  Road,  Leeds. 
Schoolmaster.  Teacher  of  Chemistry  at  the  Roan  School,  Green- 
wich, (tc,  for  10  years.  Bachelor  of  Science  Degree,  London  Uni- 
versity. A  wide  study  of  Chemical  Philosophy  for  a  Thesis  (written 
in  1890)  for  D.Sc.  in  Philosophy,  Lond.  Univ.  Advanced  prepai'a- 
tion  for  the  1st  Doctor  of  Science  Exam.  (Lond.  Univ.),  (equivalent 
to  1st  Class  Honours  B.Sc.)  in  Chemistiy.  Pi'eparation  for  Doctor 
of  Science  Exam,  in  Chemistry,  Lond.  Univ.  Long  study  of  scientific 
postulates,  methods  and  hypotheses,  of  ancient  cosmic  theories  and 
their  development,  of  the  Evolution  Theory  in  its  widest  range,  as 
included  under  Logic,  Epistemology,  Philosophy,  &c.,  for  the  M.A. 
Degree,  Lond.  Univ.,  in  which  the  Ind  place  was  won. 

Sydney  J.  Harris.  Ed.  Rawlins.  B.  A.  Burrell. 

George  Ward.  Thomas  Fairley. 

Luckett,  Albert  Henry, 

Brighton  College,  Brighton,  Sussex. 
Schoolmaster.     Lecturer  on  Chemistry.     Teacher  of  Chemistry  at 
Roan's    School,  GreenAvich,   from   1880 — 1888.     Science   Lecturer  at 
Brighton  College  from  1888  to  the  pre.sent  time. 

Robert  H.  Davies.         Thomas  A.  Pooley.         A.  B.  Griffiths. 

F.  E.  J.  Cridlaud.  Thos.  W.  Salter.  James  Mason. 
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Mackenzie,  William  Cossar, 

Tewfikieli  College  of  Agriculture,  Ghizeh,  Cairo. 
Teaclier  of  Chemistry.  Professor  in  the  Tewfikieh  College  of 
Agriculture,  Ghizeh,  Cairo,  Egypt;  four  years  Assistant  to  Mr.  J. 
Falconer  King,  F.I.C.,  Edin.,  City  Analyst;  one  year  Chemist  to 
Linlithgow  Oil  Works  Company  ;  Hope  Prize  Scholar,  Hope  Prize- 
nian.  Vans  Dunlop  Scholar  and  student  under  Prof.  Fittig,  Strass- 
baig,  and  Prof.  Miircker,  Halle,  A.  S.  Doctor  of  Science  of  Edin- 
burgh University ;  Lecturer  on  Agricultural  Chemistry  at  the 
Durham  College  of  Science,  and  then  Professor  of  Chemistry  at  the 
Tewfikieh  College  of  Agriculture,  Cairo. 

John  Hunter.  P.  Phillips  Bedson. 

Alex.  Crum  Brown.  Leonard  Dobbin. 

James  Walker.  Saville  Shaw. 


McFall,  John  Edward  Whitley, 

Bankfield  Road,  West  Derby,  Liverpool. 
Assistant  Chemist  to  Messrs.  Idris  and  Co.,  Manufacturino-  and 
Export  Chemists,  London.  Formerly  Demonstrator  in  Practical 
Chemistry,  ^lanchester  College  of  Chemistry  and  Pharm.  For  past 
six  months  engaged  on  original  research  work  for  Messrs.  Idris 
and  Co. 

T.  Howell  Williams.  Chas.  Turnei.         W.  H.  Symons. 

George  S.  Taylor.  J.  Hughes. 


Meacham,  Charles  Stephen, 

62,  Earl  Street,  Maidstone. 
Chemist  to  Messrs.  Fremlin,  Bros.,  Pale  Ale  Brewery,  Maidstone, 
Chief  Chemist  to  Messrs.  Fremlin,  Bros.,  during  past  sis  years. 
Laboratory  training  at  Lichfield.  Engaged  in  chemical  and  brewing 
work  at  Lichfield  Brewery  Co.'s  Stout  Brewery,  Lichfield,  for  period 
of  seven  years;  2ud  Medallist  in  "Brewing,"  City  and  Guilds  of 
London,  1882  ;  joint  author  of  essay  on  "  Hops,  their  Deterioration  and 
Preservation,"  which  was  awarded  2nd  Prize  by  the  Honourable  Com- 
pany of  Brewers  of  the  City  of  London,  in  open  competition.  At 
present  engaged  in  researches  in  reference  to  the  chemistry  of  brew- 
ing at  Maidstone. 

Charles  E.  Cassal.  Mahew  A.  Adams. 

John  Heron.  Horace  T.  Brown. 

E.  R.  Moritz.  Walter  J.  Sykes. 

Lionel  W.  Stansell.  Laurence  Briant. 

Leonard  Teviple  Thorne. 
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Millar,  James  Hill, 

13,  Waterloo  Road,  N.  "Wolverhampton. 
Student  of  Chemistry.  Associate  of  the  Institute  of  Chemistry. 
Tangye  Scholar  in  Chemistry  in  the  Mason  Science  College,  Bii-- 
mingham.  Joint  author  (with  J.  J.  Sudborough)  of  Paper  on  "  The 
Action  of  Heat  on  Xitrosyl  Chloride"  (Trans.  Ghem.  Soc).  Febraary, 
1891. 

William  A.  Tilden.  W.  W.  J.  Xicol.  Thomas  Turner. 

T.  Rhymer  Marshall.  James  Spilsbury. 

Mond,  Robert  Ludwig, 

The  Poplars,  20,  Avenue  Road,  Regent's  Park,  jSr.W. 
Research  Chemist  and  Physicist.     B.A.  Cantab.     F.  Roy.  Soc.  Ed. 
Ludwig  Mond.  William  Ramsay.  Carl  Langer. 

James  Dewar.  Thos.  Tyrer. 

Myers,  William  Shields, 

iS!ew  York,  U.S.A. 
Student.     Bachelor  of  Science,  Rutgus   College,  New  Brunswick, 
New    Jersey  ;     three   years'   study  of    Chemistry  in    America ;     one 
year  in  Berlin,  under  Prof.  H.  Wickelhaus. 

William  Ramsay.  R.  T.  Plimpton. 

John  Norman  Collie.         Watson  Smith.         C.  F.  Baker. 

Pullinger,  William, 

27,  Queen's  Road,  Oldham. 
Studying  and  Teaching  Chemistry.  Was  elected  to  a  Natural 
Science  Scholar.ship  at  Balliol  College,  Oxford,  in  1886,  and  obtained 
a  first  class  in  the  final  honour  School  of  Natural  Science,  in  1890. 
Studied  at  Tiibingen  for  a  year,  and  is  the  author  of  a  paper  on  "  The 
Volatile  Platinum  Compounds "  (Journ.  Ghem.  Soc,  50,  p.  598. 
Demonstrator  in  the  Balliol  College  Laboratory,  Oxford,  1891. 

A.  Yernon  Harcourt.  John  Conroy.  D.  H.  Nagel. 

V.  H.  Veley.  J.  E.  Marsh. 

Parry,  Ernest  John, 

Brooklands,  Bensham  Manor  Road,  Thornton  Heath. 
Bachelor  of  Science.  Bachelor  of  Science,  with  honours  in 
Chemistry,  London  University;  holder  of  Gilchrist  Scholai'ship  in 
Chemistry  and  of  nine  certificates  (Government  and  others)  in 
Chemistry  ;  Past  Student  in  the  following  laboratories : — Galew 
Works,  1888—9;  Guy's  Hospital,  1889—90;  Birkbeck  Laboratory, 
1890—91. 

Charles  E.  Groves.         John  Moss.         William  A.  Tilden. 
Frank  Gossling.  Geo.  Chaloner. 
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Rothwell,  Chas.  Predk.  Seymour, 

82,  Mawson  Street,  C-on-M.,  Manchester. 
Technical  Chemist.  Chemist  in  Print  Works  (Messrs.  E.  Potter 
and  Co.,  Winting  Yale)  ;  late  Chemist  in  an  Alkali  Works,  and  t-no 
years  laboratory  assistant  to  ^Ir.  George  H.  Hurst,  F.C.S. ;  formerly 
Lecturer  on  Chemistry  at  the  Science  and  Art  School,  Lower  Mosley 
Street,  Manchester,  the  Technical  School,  Stalybridge,  and  the  Hyde 
Mechanical  Institution.  Honoursman  in  Theoretical  and  Practical 
Inorganic  Chemistry  and  Practical  Organic  Chemistry ;  1st  class 
Advanced  Organic  Chemistry  (Science  and  Art  Dpt.) ;  winner  of  the 
"  Union  of  Lancashire  and  Cheshire  Institutes  "  prize  on  Chemistry. 

George  H.  Hurst.         James  Hulme.  Robt.  R.  Rothwell. 

Gibson  Dyson.  R.  L.  Taylor.  H.  Lloyd  Snape. 

W.  R.  Hodgkinson.      A.  E.  Tutton.  John  Angell. 

Sandercock,  Thomas  John  Buckler, 

Sidcup  College,  Sidcup,  Kent. 
Schoolmaster.       Headmaster.     Student,  15    years.      Lecturer    on 
Practical    and    Agricultural    Chemistry,  10    years,    at    East    Deyon 
County  School,    and   Grammar    School,    Teignmouth ;    Headmaster, 
Sidcup  College  ;  late  Headmaster,  Grammar  School,  Teignmouth. 
J.  Vincent  Elsden.  Joseph  Gaskell. 

Harry  Grimshaw.  A.  Percy  Smith. 

W.  Bezant  Lowe.  Horace  F.  Cheshire. 

Schofield,  James  Alexander, 

Uniyersity  of  S}  dney,  Xew  South  Wales. 
Deruonstrator  in  Chemistry  and  Metallurgy,  University  of  Sydney. 
National   Scholar,  Royal   College  of  Science ;  and    Associate  of   the 
Royal  School  of  Mines. 

T.  E.  Thorpe.  W.  P.  Wynne.  Chapman  Jones. 

Edwin  J.  Ball.  A.  E.  Tutton.  William  Tate. 

Skurray,  Thomas, 

Abingdon,  Berkshire. 
BrcAver's  Chemist.     University  College,  London,  session  1886 — 87  ; 
since  then  General  Brewing  and  Aerated  Water  Chemistry. 
Charles  Graham.  B.  E.  R.  Xewlands. 

John  Heron.  Walter  Palmer. 

John  Hughes.  John  A.  R.  Newlands. 

William  Odling.  R.  A.  Bush. 

Basil  Wm.  Valentin. 

Smith,  Geo.  P.  Darnell, 

26,  Colebrooke  Row,  Islington,  N. 
Teaching.      B.Sc,    Lond.     (Chemistry,    Zoology,    and    Botany)  ; 
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Student    at   University  College,  Gower  Street,  2|  years  ;  Teaching, 
1^  years  (Chemistry)  ;  Assistant  in  Soap  Works,  nine  months. 

William  Ramsay.         J.  Norman  Collie.         R.  T.  Plimpton. 
C.  F.  Baker.  Harold  Picton. 

Spray,  Henry  John, 

15,  Bucharest  Road,  Wandsworth,  S.W. 

Work's  Chemist.  Student  at  the  Technical  College,  Finsbury, 
evening  sessions,  1885 — 6,  1888 — 9  ;  two  years  pupil  to  Mr.  W.  Fox, 
Analyst,  Gt.  Tower  St.,  E.G. ;  two  years  Chemist  to  Messrs.  W. 
Houlder,  Son,  and  Co.,  Chemical  Manufacturers,  Southall,  Middlesex  ; 
six  months  Chemist  to  the  Electrical  Power  Storage  Co.,  Millwall  > 
two  years  Assistant  Chemist  to  Messrs.  Hopkin  and  Williams. 
John  Hodgkin.  David  Howard. 

Alfred  G.  Howard.  J.  Lloyd  Howard. 

H.  Livingstone  Sulman. 

Squires,  Alfred  James, 

16,  Lower  Sleaford  Road,  Newai'k,  Notts. 

Analytical  (Works)  Chemist.  Formerly  Assistant  to  the  late  Dr. 
Voelcker,  F.R.S.  Late  Assistant  in  the  Laboratory  of  the  "Royal 
Agricultural  Society."  Now  of  Quibell  Bros.,  Manure  Manufacturers, 
Newark. 

J.  Augustus  Voelcker.  E.  W.  Voelcker. 

Thos.  Howard.  William  H.  Martin. 

Oliver  Quibell.  Alfred  H.  Allen. 

Bernard  Dyer. 

Sykes,  James, 

76,  Lock  wood  Road,  Huddersfield. 
Assistant   in    the    Laboratory   of    Public   Analyst.     Assistant   in 
Laboratory  of  Public  Analyst  for  the  County  Borough  of  Hudders- 
field ;   assistant   teacher    of  the    evening   Chemistry  Classes   at   the 
Huddersfield  Technical  School. 

Austin  Keen.  Joe  Frost. 

L.  Gordon  Paul.  Lewis  S.  Cocking. 

Frederick  W.  De  Veiling.       James  Boht.  Kaye. 
C.  Raw  son. 

Trewers,  Morris  William, 

2,  Phillimore  Gardens,  Kensington,  W. 
Chemical  Student,  University  College,  London ;  2^  years  student 
at  University  College,  London. 

William  Ramsay.  John  Norman  Collie. 

R.  T.  Plimpton.  C.  F.  Baker. 

C.  W.  Beaton. 
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Woods,  Hugh, 

11,  Archway  Road,  Highgate,  X. 
Doctor  of  Medicine.     M.D.,  B.S.,  M.A.O.,  B.A.  (Dublin).     Senior 
Moderator    in     Experimental    Science    (Dublin).       Medical    scholar 
(1884 — 86)  in  Chemistry,  Physics,  &c.  (Dublin). 

J.  Emerson  Reynolds.  A.  H.  McConnell. 

Augustus  E.  Dixon.  C.  Tomliason. 

E.  H.  Gad-ell. 
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PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  107.  Session  1891-92. 


February  IStii,  1892.    Professor  W.  A.  Tilden,  F.E.S.,  Yice-President, 

in  the  Chair. 

It  was  announced  that  the  following  changes  in  the  Council  were 
proposed  by  the  Council : — 

As  Vice-Presidents  :  Mr.  A.  Vernon  Harcourt,  F.R.S.,  and  Pro- 
fessor W.  Eamsay,  F.R.S.,  vice  Professors  G.  Carey  Foster,  F.H.S., 
and  J.  Emerson  Reynolds,  M.D  ,  F.R.S. 

As  ordinary  members  of  Council :  Professor  Harold  Dixon  and 
Messrs.  R.  J.  Friswell,  John  Heron  and  W.  P.  Wynne,  vice  Dr.  E. 
Atkinson,  Professor  E.  Kinch,  Mr.  Boverton  Redwood  and  Professor 
Thomas  Purdie. 

Messrs.  Holland  Crompton,  Bernard  Dyer  and  T.  S.  Dymond  were 
appointed  to  audit  the  Society's  accounts. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Alexander  Barratt,  Bronhenlog,  Mostyn,  jN".  Wales ;  Frank  Comyns, 
B.A.,  55,  South  Street,  Durham  ;  Joseph  Davies,  28,  Robarts  Road, 
Anfield,  near  Liverpool ;  James  C.  Frazer,  Victoria  Square,  Adelaide, 
South  Australia ;  John  Theodore  Hewitt,  St.  John's  College,  Cam- 
bridge ;  William  James  McKerrow^,  care  of  Hall,  McKerrow  &  Co., 
Nicholas  Street,  Manchester;  George  Harry  ]\Iajor,  Coldstream 
Street,  Llanelly;  Reginald  Edensor  Stanley  Richardson,  EJmfield, 
Knighton,  Leicester  ;  Thomas  Shortridge  Tweedie,  The  Moat,  Annan  ; 
George  Isaac  James  Wells,  F.I.C.,  Kinderton  Lodge,  Middlewick, 
Cheshire. 

The  following  were  duly  elected  Fellows  of  the  Society : — Arthur 
Adams ;    Frederick    Edward    Adams ;    Frederick    Fielding    Bond ; 
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William  John  Atkinson  Butterfield :  Hngli  BroAvn  Collins,  B.Sc, 
C.E. ;  Francis  V.  Darbishire  ;  Robert  Brooke  Floris  ;  Alfred  Thomas 
Gailleton  ;  William  Percy  Hatton  ;  James  Hendi'ick  ;  John  C  Hew- 
lett ;  Lionel  Manfred  Jones  ;  Albert  Henry  Lnckett ;  William  Cossar 
Mackenzie ;  John  Edward  Whitley  McFall ;  Charles  Stephen 
Meacham;  James  Hill  Millar;  Robert  Ludwig  Mond ;  William 
Shields  Myers ;  William  Pullinger ;  Ernest  John  Parry ;  Charles 
Frederick  Seymour  Rothwell  ;  Thomas  John  Buckler  Sandercock ; 
James  Alexander  Schofield :  Thomas  Skurray ;  George  P.  Darnell 
Smith  ;  Henry  John  Spray  ;  Alfred  James  Squires  ;  James  Sykes  ; 
IMorris  William  Trewers  ;  Hugh  Woods. 

The  following  papers  were  read  : — 

108.  "A  search  for  a  cellulose-dissolving  (cytohydrolytic)  enzyme 
in  the  digestive  tract  of  certain  grain-feeding  animals."  By  Horace 
T.  Brown,  F.R.S. 

The  author,  in  a  recent  paper  by  himself  and  G.  H.  Morris  (C.S. 
Trans.,  1890,  459),  has  shown  that  during  germination  of  the  seeds 
of  the  grasses  the  cell-membrane  of  the  endosperm  is  broken  down 
and  destroyed  b}'  a  specific  celliTlose-dissolving  enzyme,  or  cyto- 
hydrohjst ;  and  that  the  breaking  down  of  the  cell- wall  is  a  necessary 
preliminary  to  the  dissolution  of  the  reserve  starch  and  proteids  of 
the  cell-contents,  which  otherwise  would  not  readily  come  under  the 
influence  of  the  extremely  indiffusible  starch  and  proteid-dissolving 
enzymes  secreted  by  a  certain  layer  of  cells  in  the  embryo. 

As  it  was  found  by  the  author  that  the  analogous  starch-hydrolysing 
enzyme  of  animal  saliva  and  of  the  pancreatic  secretion  experiences 
the  same  difficulty  in  traversing  the  thin  cell-membrane,  it  appeared 
almost  certain  that  in  grain-feeding  animals  there  must  be  some 
provision  in  their  economy  for  removing,  during  the  processes  of 
digestion,  the  inverting  cell-membrane  of  the  starch- containing  cells 
of  the  interior  of  the  grain,  and  of  thus  bringing  the  cell-contents 
fully  under  the  influence  of  the  digestive  enzymes  of  the  alimentary 
canal. 

An  examination  of  the  contents  of  the  small  intestine  of  a  pig,  fed 
a  few  hours  before  death  with  barley-meal,  conclusively  showed  that 
by  the  time  the  food  had  reached  this  point  the  originally  intact 
parenchymatous  cell-walls  of  the  grain  had  undergone  almost  com- 
plete dissolution,  and  that  the  starchy  and  proteid  cell-contents  had 
been  completely  freed  from  their  cell-envelopes  and  were  being 
rapidly  dissolved  under  the  influence  of  the  pancreatic  secretion. 

As   the  phenomena  were  in  the  highest  degree  suggestive  of  the 
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cell-wall  being  dissolved  by  an  enzyme,  the  search  for  this  cytohydro- 
lyst  was  commenced,  by  a  very  full  examination  of  the  pancreas,  that 
of  ila.e  pig,  horse,  ox  and  slieep  being  employed,  bat  not  the  slightest 
evidence  could  be  obtained  that  this  organ  is  capable  of  secreting  an 
enzyme  having  any  action  on  cellulose. 

A  continuance  of  the  searcli  in  the  small  intestine  itself,  which  is 
known  to  possess  certain  hydrolysing  functions,  was  rendered  un- 
necessary when  it  was  discovered  that  the  action  on  the  cell-wall  of 
the  grain  food  has  already  takeu  place  before  the  stomach-contents 
have  passed  into  the  small  intestine.  It  was,  therefore,  in  the  stomach 
itself,  or  in  the  salivary  glands,  that  the  search  had  to  be  continued  ; 
but  the  enquiry  was  further  narrowed  by  the  fact  that  animal  saliva 
was  found  to  be  incapable  of  exercising  any  action  on  cellulose. 

The  experiments  on  the  stomach-membrane  and  stomach-contents 
were  all  made  on  the  horse  and.  the  pig.  The  dissolution  of  the  vege- 
table cell-membrane  in  the  stomach  may  be  due  to  one  or  more  of  the 
following  causes,  viz. : — 

(1.)  To  mechanical  disintegration  brought  about  by  the  "'  churn- 
ing "  and  "  propulsive  "  movements  of  the  stomach  during  digestion. 

(2.)  To  the  action  of  the  natural  acids  of  the  stomach,  which  may 
bring  about  the  dissolution  of  the  cellulose  either  (a)  by  direct  hydro- 
lysis, or  (h)  by  converting  a  zymogen  of  the  grain  into  an  active 
cytohydrolyst. 

(3.)  To  the  action  of  a  special  enzyme  secreted  by  some  portion  of 
the  mucous  membrane  of  the  stomach. 

(4.)  To  the  dii'ect  or  indirect  action  of  Xixiu^micro-orgauisras.  These 
may  break  down  the  cell- wall  by  : — 

(a.)  A  direct  attack  of  the  living  organism  without  the  intervention 
of  a  secreted  enzyme. 

(6.)  A  previous  secretion  by  the  organism  of  a  special  cytohydro- 
lyst. 

(c.)  An  indii-ect  production  of  a  cytohydrolyst  by  the  modification 
of  some  of  the  constituents  of  the  gi'ain  by  the  vital  processes 
of  the  micro-organisms. 

(5.)  To  the  self- digestion  of  the  food  under  the  influence  of  a  cyto- 
hydrolyst pre-existent  in  the  grain  before  ingestion. 

Each  one  of  these  possible  cases  had  to  be  examined  separately  in 
order  to  determine  the  vera  causa  for  the  destruction  of  the  paren- 
chymatous cell-wall  which  undoubtedly  takes  place  in  the  stomach 
during  digestion.  It  is  shown  by  numerous  experiments  that  the 
destruction  of  the  membrane  is  not  due  to  mechanical  disintegration 
nor  yet  to  any  action  of  the  stomach-acids,  nor  is  it  attributable  to 
the    direct  or  indii-ect  influence  of  micro-organisms.     The  cell-wall  is, 
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nndoabtedly,  dissolved  by  a  cytobydrolytic  euzyme  ;  but,  contrary  to 
wbat  was  expected,  this  enzyme  is  not  secreted  by  any  portion  of  the 
mucous  membrane  of  the  stomach,  but  is  pre-existent  in  the  grain 
before  ingestion,  the  animal  itself  contributing  nothing  to  the  i-esult 
except  by  affording  suitable  conditions  of  temperature,  &c.,  for  the 
action  of  the  enzyme. 

In  a  previous  paper  by  the  author  and  G.  H.  Morris  (loc.  cit.)  it 
was  stated  that  the  cellulose-dissolving  enzyme  which  is  of  so  much 
indirect  importance  to  theplantlet  dui'ing  the  germination  of  the  seeds 
of  the  grasses  is  not  pre-existent  in  the  seed  during  its  resting  stage, 
but  is  a  product  of  the  germinative  processes.  Although  this  is 
strictly  true  as  reg'ards  the  morphologically  perfect  and  highly- 
matured  barley  which  was  used  during  the  greater  part  of  that  re- 
search, it  is  not  strictly  true  of  all  barley  or  grasses,  especially  of 
barley  grown  in  this  country  under  somewhat  imperfect  climatic  con- 
ditions. This,  as  a  rule,  contains,  even  in  its  resting  state,  more 
or  less  of  the  cellulose-dissolving  enzyme,  and  the  same  is  true  as 
regards  rye.  In  oats  the  cytohydrolyst  is  particularly  abundant, 
and  this  fact  explains  the  very  great  rapidity  with  which  the  endo- 
sperm of  the  oat  is  disintegrated  in  the  early  stages  of  digestion  in  the 
horse  as  observed  by  the  author,  and  also  throws  considerable  light 
on  tlie  cause  of  the  high  estimation  in  which  oats  are  held  as  a 
food-stuff. 

That  the  dissolution  of  the  cell-membrane  is  due  wholly  and  entirely 
to  the  cytohydrolyst  of  the  food-stuff  was  proved  by  making  a  parallel 
series  of  experiments  on  animals  fed  in  the  one  case  wiih  barley-meal 
which  was  destitute  of  cytohydrolysing  power,  and  in  the  other  case 
with  the  same  meal  to  which  a  small  amount  of  germinated  grain  had 
been  previously  added.  In  the  first  instance  no  destruction  of  the 
parenchymatous  cell-wall  took  place  in  the  animal's  stomach  ;  whilst 
in  the  second  case  the  vegetable  membrane  was  completely  dissolved 
in  a  very  short  time. 

The  presence  of  a  cytohydrolyst  and  its  amount  in  the  food  of  grain- 
feeding  animals  is  a  factor,  and,  perhaps,  a  vei'y  important  one,  in 
their  nutrition,  for  the  moz'c  or  less  complete  preliminary  preparation 
of  the  food  in  the  stomach  before  it  passes  into  the  intestine  cannot 
be  a  matter  of  indifference  to  the  animal  physiologically. 

The  experiments  have  a  very  important  bearing  on  the  lengthy  in- 
vestigation carried  out  at  Rothamsted,  some  years  ago,  on  the  relative 
value  of  malted  and  unmalted  grain  as  a  food  for  stock.  The  whole 
of  the  subject  requires  re-examination  from  a  new  point  of  view,  and 
it  does  not  seem  at  all  unlikely  that  the  supposed  condimental  value 
of  malt,  which  has  been  insisted  on  by  many  agriculturists  in  the 
face  of  the  Rothamsted  experiments,  may,  alter  all,  be  a  fact. 
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Discussion. 

Mr.  Brown,  in  reply  to  Professor  Tildeu,  said  that  the  enzyme  in 
question  was  undoubtedly  distinct  fi'om  diastase  and  unable  to  attack 
starch.  With  reference  to  the  question  put  by  Professor  Greeu. 
whether  the  ctecum  of  herbivora  was  not  the  seat  of  the  digestion  of 
the  cellulose  in  the  major  portion  of  their  food,  bethought  that  it  was 
clearly  shown  by  Tappeiner's  experiments  that  this  was  the  case,  and 
that  its  digestion  was  effected  through  the  agency  of  micro-organisms. 
He  was  unable  at  present  to  give  any  reply  to  Mr.  Cros.s's  question  as 
to  the  behaviour  of  the  different  varieties  of  cellulose. 

109.  "  On  the  influence  of  oxygen  and  concentration  on  fermenta- 
tion."    By  Adrian  J.  Brown. 

The  author  describes  experiments  on  the  reproductive  power  of 
yeast,  from  which  it  appears  that  all  fermentable  nutritive  solutions 
encourage  the  increase  in  number  of  yeast  cells  to  some  fixed  point 
beyond  which  they  will  not  reproduce  themselves;  and  he  shows  that 
if  a  greater  number  of  cells  be  introduced  into  a  fermentable  liquid 
than  the  liquid  could  originally  develop,  no  increase  in  number  of 
cells  takes  place.  As  under  conditions  like  these  fermentation  still 
proceeds  vigorously,  a  number  of  disturbing  factors  which  complicate 
the  results  obtained  under  ordinary  conditions  may  be  eliminated  by 
using  non-multiplying  yeast  cells. 

A  series  of  exjjeriments  are  described  in  Avhich  fermentations  were 
conducted  in  presence  of  large  amounts  of  oxygen,  whilst  at  the  same 
time  duplicate  experiments  were  made  in  which  oxygen  was  excluded  : 
the  same  number  of  non-multiplying  yeast  cells  beinir  used  in  both 
cases,  and  all  the  other  conditions,  such  as  temperature  and  agita- 
tion, &c.,  being  kept  constant.  Under  these  circumstances  it  was 
found  that  both  equal  numbers  of  yeast  cells  and  equal  weights  in  pre- 
sence of  oxygen  exercised  more  fermentative  power  than  when  unex- 
posed to  its  influence.  The  author  is  unable  to  reconcile  these  results 
with  M.  Pasteur's  theory  of  fermentation. 

Experiments  carried  out  with  a  fixed  number  of  non-increasing 
yeast  cells  also  showed  that  the  amount  of  sugar  fermented  in  a 
given  time  by  them  did  not  depend  on  the  concentration  of  the  solu- 
tion, but  that  within  the  limits  of  20  and  5  per  cent,  solutions  of 
dextrose,  approximately  the  same  weight  of  sugar  was  fermented. 
\^  hen  the  sti"ength  of  a  solution  reaches  30  per  cent,  of  dextrose 
fermentation  proceeds  much  more  slowly. 

110.  "  Limettin."     By  William  A.  Tilden,  D.Sc,  F.R.S. 
Limettin  is  the  name  given  by  the  author  to  a  crystalline  substance 
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deposited  from  the  essential  oil  of  the  lime,  originally  described  by 
him  in  coujunctiou  with  C.  R.  Beck  (C.S.  Trans.,  1890,  323). 

Further  investigation  of  its  properties  shows  that,  instead  of  the 
formula  CieHuOe  first  attributed  to  it,  limettin  has  the  composition 
expressed  by  the  molecular  formula  CuHioOi,  which  requires  nearly 
the  same  percentages  of  carbon  and  hydrogen. 

By  the  action  of  nitric  acid  it  is  converted  into  a  uitro-derivative 
CiiH9(jS"02)04,  and  by  the  action  of  bromine  into  a  dibromo-derivative 
CuHsBroOi,  while  chlorine  converts  it  into  a  trichloro-compound 
C11H7CI3O4.  The  dibromo-compound  also  exchanges  the  third  atom 
of  hydrogen  for  chlorine,  giving  CiiH7Br2C104.  Oxidising  agents 
convert  limettin  into  acetic  or  oxalic  acid  without  definite  inter- 
mediate products.  Potash  fusion  produces  from  it  phloroglucol  and 
acetic,  but  no  other  acid.  Treatment  with  concentrated  solution  of 
hydrogen  iodide  causes  the  elimination  of  two  methyl  groups. 

Sulphuric  acid  slightly  diluted  causes  limettin  to  assimilate  a  mole- 
cule of  water  forming  a  phenolic  compound  of  which  the  diacetate 
was  prepared  and  analysed. 

Limettin  is  not  attacked  by  acetyl  chloride,  by  phenylhydrazine 
or  by  sodium  amalgam,  and  it  gives  no  coloration  with  ferric 
chloride.  It  forms  very  pale-yellow,  thin  prisms,  which  melt  at 
147'o  ;  it  dissolves  in  alcohol,  benzene,  toluene  and  acetic  acid  pretty 
freely,  but  scarcely  in  water  or  in  light  petroleum.  Dilute  solutions 
exhibit  a  beautiful  violet  fluorescence.  It  seems  to  have  the  constitu- 
tion C.jH3(OCH3)2*C3H03.     Further  experiments  are  in  progress. 

111.  '•  The  acid  action  of  drawing  papers."     Bj'  C.  Beadle. 

Professor  W.  N.  Hartley  has  recently  communicated  a  note  on  this 
subject  (these  Proceedings,  1892,  19)  which  raises  questions  of  con- 
siderable technical  importance.  The  fact  of  the  "  acidity"  of  papers 
need  not  be  discussed,  and  Professor  Hartley's  contention  that  an 
acid  constituent  in  the  paper  has  a  serious  effect  on  "  water  colours  " 
applied  to  the  paper  1  am  not  in  a  position  to  criticise.  I  merely 
wish  to  point  out  that  the  author  is  probably  in  error  as  to  the  cause 
of  the  acidity,  which  he  takes  to  be  a  residue  of  sulphuric  acid  left  in 
the  "  fibre  "  (rags)  after  the  process  of  "  souring  "  and  washing. 

The  mill  where  the  "  Whatman '"  papers  are  made  is  situated  at 
Maidstone,  and  the  water  used  in  the  manufacture  is  the  character- 
istically hard  water  of  that  district.  The  "  souring  "  of  the  rags  is 
followed  by  a  long  process  of  continuous  washing  in  the  "  engine," 
and  after  some  years'  experience  of  paper  making  in  the  Kentish 
district  I  am  satisfied  that  no  acid  can  survive  this  treatment. 

Ou  the  other  hand,  the  papers  are  sized  with  gelatin  and  alum, 
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and  it  is  to  the  presence  of  the  latter  constituent  that  the  "  acidity  " 
is,  in  my  opinion,  due.  In  a  recent  examination  of  one  of  these  papers 
I  obtained,  by  treating"  with  distilled  water,  an  exhaust  which  show-ed 
"acidity"  equal  to  2"3  c.c.  normal  HoSOi  per  100  grams  paper, 
i(sing  litmus  as  indicator  in  the  titration,  and  yet  this  exhaust  was 
basic  to  onethyl  orange.  Sulphate  of  alumina,  AljjSSOi,  being  acid  to 
methyl  orange,  the  evidence  is  complete  that  the  apparent  "  acidity" 
of  the  aqueous  exhaust  is  due  to  the  presence  of  a  basic  sulphate  of 
alumina  {cf-  Jour.  Soc.  Ghem.  Ind.,  1891,  202). 
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ANNIVERSARY     MEETING    AND     SECOND 
ANNIVERSARY    DINNER. 

The  Anniversary  Meeting  vs'ill  be  held  at  Four  oclocTi  in  the  After- 
noon of  Wednesday,  ^larch  30th  next. 

It  is  arranged  that  on  the  evening  of  the  same  day  the  Fellows  and 
their  friends  -will  dine  together  at  the  Whitehall  Rooms,  Hotel 
!Metropole. 


At  the  next  meeting,  on  March  3rd,  the  following  papers  will  be 
read : — 

"  A  rule  for  determining  whether  a  given  benzene  mono-deriva- 
tive shall  give  a  meta-di-derivative  or  a  mixture  of  ortho-  and  para- 
di-dei'ivatives."     By  Professor  Crum  Brown  and  Dr.  Gibson. 

"  The  relative  orienting  effect  of  chlorine  and  bromine."  By  Dr. 
Armstrong  and  Mr.  Brigg.s. 

■'  Contributions  to  our  knowledge  of  the  aconite  alkaloids. 

■'  Part  II.  The  alkaloids  of  ivue  Aconit am  napellns.'"  By  Professor 
Dunstan  and  ]\[r.  Umney. 

"  Part  III.  The  properties  of  aconine.  Conversion  of  aconine  into 
aconitine."'     By  Professor  Dunstan  and  Dr.  Passmore. 

"  Xote  on  the  origin  of  the  luminosity  of  coal-gas  flames."  By 
Wm.  Foster,  M.A. 

"  The  volumetric  estimation  of  mercury."     By  Chapman  Jones. 
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PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  108.  Session  1891-92. 


March  3rd,  1892.    Professor  A.  Crum  Brown,  F.R.S.,  President,  in 

the  Chair. 

Messrs.  Gr.  P.  Darnell  Smith,  Ernest  J.  Parry,  Robert  Ludwig 
Mond,  W.  P.  Hatton  and  W.  J.  A.  Butterfield  were  formally 
admittted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
George  Price  Dodds,  3,  Eversley  Place,  Heaton,  Xewcastle-on-Tyne ; 
Henry  Ellison,  Whitechapel  Road,  Cleckheaton;  Albert  Augustus 
Lintern,  High  School,  Middlesbrough ;  Herbert  Edward  Lindley, 
13,  St.  Bartholomew  Road,  Camden  Road,  N^.  ;  John  Northing,  96, 
Tretonville  Road,  Sandymount,  Co.  Dublin  ;  Frederick  J.  Oldershaw, 
34,  Bramhall  Lane,  Stockport;  Albert  Ernest  Richardson,  4,  Black 
Hall  Road,  Oxford;  James  Stenhouse,  Tanfield,  Inverleith  Row, 
Edinburgh. 

Address  to  Professor  Bunsen. 

It  was  announced  that  it  was  proposed  to  present  the  following 
address  to  Professor  Bunsen,  who  has  now  been  fifty  years  a  Foreign 
Member  of  the  Society,  and  that  among  those  who  sign  it  all  those 
who  have  been  his  pupils  should,  as  far  as  possible,  be  included  : — 

To  Privy  Councillor  Professor  Bunsen,  Fellow  of  the  Boyal  Society. 

Your  Excellency, 

Fifty  years  have  elapsed  since  the  Chemical  Society  of  London 
honoured  itself  by  electing  you  one  of  its  Foreign  Members.  Your 
name,  and  that  of  your  illustrious  fellow-countryman  Liebig,  are, 
in   fact,    first    on   a    list    Avhich    includes    the    most    distinguished 
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cultivators   of   cliemical    science  in    every   civilised    country    of   the 
world. 

Our  Society  remembers  with  gratitude  that  you  enriched  the  first 
volume  of  its  Transactions  by  communicating  to  it  the  results  of 
your  ever-memorable  investigation  of  Cacodyl  and  its  compounds. 
That  yon  should  ha  ve  sent  to  us,  in  the  first  and  most  critical  year 
of  our  existence,  a  memoir  which  the  chemical  world  will  ever  regard 
as  one  of  the  classics  of  our  science,  is  a  significant  proof  of  the 
beneficent  interest  with  which  yoa  regarded  our  efforts  to  foster  the 
growth  of  chemical  learning  in  this  country. 

Your  masterly  investigations,  in  collaboration  with  our  Fellow 
Sir  Lyon  Playfair,  on  the  gases  evolved  from  iron  furnaces,  made  by 
methods  which  you  were  the  first  to  bring  to  perfection,  greatly 
extended  our  knowledge  of  the  theory  of  the  smelting  of  iron.  By 
the  permanent  benefit  thus  conferred  on  one  of  the  most  important 
of  our  industries,  you  have  largely  augmented  our  national  wealth. 

The  half  century  during  which  you  have  been  associated  with  our 
Society  has  been  fruitful  in  great  discoveries  and  important  inven- 
tions. It  has  witnessed  the  birth  of  new  elements,  the  creation  of  new 
analytical  methods,  and  an  extraordinary  development  in  the  instru- 
mental resources  of  our  laboratories.  Chemists  will  never  forget 
that  it  is  to  your  unwearied  assiduity  and  single-minded  devotion 
that  science  owes  some  of  the  most  momentous  of  these  dis- 
coveries, and  some  of  the  most  valuable  of  these  inventions. 
Your  investigations  will  ever  be  regarded  as  models  of  the  highest 
type  of  scientific  research,  and  the  memoirs  in  which  you  have 
embodied  them  shed  an  imperishable  lustre  on  our  literature. 
Your  methods  of  analysis  are  among  the  most  common  of  our 
iiianipulative  operations,  and  the  very  furniture  and  instruments  of 
our  laboratories  are  an  ever-present  testimony  to  the  obligations  under 
which  experimental  chemistry  will  always  remain  to  you. 

]\Iany  of  our  members  are  proud  to  be  numbered  among  your  pupils, 
and  those  among  them  who  have  become  teachers  have,  we  trust, 
caught  and  transmitted  something,  not  only  of  the  method,  but  also 
of  the  spirit,  in  which  they  themselves  were  taught.  They  have  an 
abiding  memory  of  your  kindliness,  of  your  constant  and  unselfish 
devotion  to  their  interests,  and  of  the  generous  sympathy  and  ready 
help  which  you  extended  to  their  efforts  to  enlarge  the  boundaries  of 
our  science. 

We,  the  undersigned  Fellows  of  the  Chemical  Society  of  London, 
now  beg  to  offer  you  our  heartfelt  felicitations  on  the  occasion  of  your 
Jubilee  as  a  member  of  our  body.  It  is  our  fervent  hope  that  you 
may  be  able,  for  many  years  to  come,  to  enjoy  in  health  and  happiness 
the  leisure  and  repose  which  you  have  so  justly  and  so  honourably 
earned. 


39 

Fellows  of  the  Society  who  have  been  pupils  of  Professor 
Bunsen  are  requested  to  communicate  with  the  Senior 
Secretary  before  March  19,  in  order  that  they  may  receive  a 
form  for  signature. 

Of  the  following  papers,  those  marked  *  were  read  : — 

*112.  ''A  rule  for  determining  whether  a  given  benzene  mono- 
derivative  shall  give  a  meta-di-derivative  or  a  mixture  of  ortho-  and 
pai-a-di-derivatives."     By  Professor  Crum  Brown  and  Dr.  Gibson. 

The  rule  suggested  will  be  understood  after  reference  to  the  follow- 
in  o'  table : — 


A. 

B. 

C. 

D. 

E. 

t'eHsC'l 

1  .CI 

;  HCl* 

HOCl 

o-p. 

CfiB^Br 

•Br 

!  HBr* 

HOBr 

o-p. 

C6H5CH3 

•CH3 

HCH3* 

HOCH, 

o-p. 

CgHjXH, 

•>'H2 

HNH,* 

HONHo 

o-p. 

CoHjOH 

•OH 

,  HOH* 

HO-OH 

o-p. 

CeHjXOo 

•X0-, 

i  HXO2 

HOXOo* 

m. 

CgHjCCl, 

•cci; 

HCCI3* 

HOCCI3 

op. 

CfiHaCO-H 

•CO-tl 

HCOH 

HO  CO  11* 

m. 

CgHjCOOH 

•COOH 

,  H-COOH 

HOCOOH* 

in. 

C6H5SO2OH 

•SO.- OH 

;  HSOvOH 

HOSOvOH* 

m. 

CgHsCOCHs 

•COCH3 

,  HC0-CH3 

HCOCH3* 

m. 

CeHjCH.vCO-OH 

•CH.,C6-0H 

H-CH.yCO-OH* 

HO-CH.,COOH 

o-p. 

It  will  be  seen  that  whenever  the  hydride  of  the  radicle  (column  C) 
contained  in  the  mono-derivative  (column  A)  is  asterisked,  column  E 
shows  that  a  mixture  of  ortho-  and  para-di-derivatives  is  formed,  and 
that  whenever  the  hydroxide  of  the  radicle  (column  D)  contained  iu 
the  mono-derivative  (column  A)  is  asterisked,  column  E  shows  that 
the  meta-derivative  is  obtained. 

The  substances  marked  wath  an  asterisk  in  column  C  are  such 
hydrides  as  are  Hof  convertible  bv  rfw-ecf  oxidation  into  the  correspond- 
ing hydroxides  iu  the  next  column,  whereas  those  asterisked  in  column 
D  are  compounds  which  can  be  formed  by  direct  oxidation  from  the 
corresponding  hydrides ;   the  rule  is  based  on  this  distinction. 


Discussion. 

Mr.  Groves  having  referred  to  the  statement  which  was  on  recor.l 
that  hydrogen  chloride  was  oxidisable  to  hypochlorite  by  perman- 
ganate, 

Professor  Thoepe  said  that  this  was  an  error,  and  arose  from  the 
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■nse  of  impure  permanganate,  made  hj  the  old-fashioned  method  with 
the  aid  of  chlorate. 

Dr.  Aemstroxg  remarked  that  the  rule  suggested  might  be  regarded 
as  a  modification  of  the  usual  statement  that  derivatives  containing 
acid  radicles  gave  meta-derivatives,  since  not  onlj  NOo,  SO:,H,  CO2H, 
but  also  COH  and  COR,  might  be  ranked  as  acid  radicles.  In  neither 
form,  however,  did  the  role  apply  to  such  a  case  as  that  afforded  by 
dimethylaniline,  which  yields  much  meta-derivative. 

*113.  "  The  relative  orienting  effect  of  chlorine  and  bromine.  (I.) 
The  constitution  of  parabrom-  and  parachlor-auilinesulphonic  acids." 
By  Henry  E.  Armstrong  and  J.  F.  Briggs. 

The  case  studied  is  that  afforded  by  parachlorobromobenzene  :  it  is 
found  that  when  sulplionated  this  yields  an  uniform  product  charac- 
terised by  a  sulphochloride  melting  at  66°,  which  crystallises  in 
massive,  prismatic  plates  very  similar  to  paradibromobenzene  sulpho- 
chloride, the  corresponding  amide  melting  at  about  178°  (uncorr.). 

To  determine  the  constitution  of  this  product,  the  amido-acids 
prepared  by  sulphonating  parabromaniline  and  parachloraniline  were 
converted  into  chlorobromobenzenesulphonic  acids  ;  they  gave 
isomeric  acids,  as  should  be  the  case  if  they  were  of  corresponding 
constitution,  the  acid  prepared  from  parachloraniliuesulphonic  acid 
being  identical  with  the  product  from  chlorobromobenzene. 

According  to  Claus  and  Mann  (^Annalen,  265,  92),  parachloraniline 
yields  two  isomeric  acids  on  sulphonation,  one  being  formed  in  but 
small  quantity.  The  authors  have  been  able  to  obtain  only  one  acid  : 
they  have,  indeed,  observed  that  no  fewer  than  three  distinct  forms 
of  crystals  separate  from  the  aqueous  solution  of  the  product — long, 
striated  rods  springing  from  a  common  centre  ;  rectangular,  appa- 
rently rhombic  prisms ;  and  rhombs,  probably  monoclinic,  which 
rapidly  become  opaque  on  exposure  to  air:  but  these  appear  to  be 
all  one  substance,  the  difference  in  form  being  conditioned  by  dif- 
ference in  the  amount  of  water  of  crystallisation.  Claus  has  assigned 
CI 

the  formula  to  the  acid.    This  is  confirmed  by  the  authors, 

\/ 

who  find  that,  on  displacing  the  NH2  by  hydrogen  by  the  hydrazine 
method,  the  acid  yields  chlorobenzeneor/Ziosulphonic  acid. 

Hence  it  follows  that  the  acid  formed  by  sulphonating  parachloro- 
Cl 

/^,  SO3H 
bromobenzene    is  .       It    would  seem,  therefore,    that  the 

\/ 
Br 
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chlorine  rabher  than  the  bromine  "  attracts  "  the  sulplionic  group  ; 
but  it  will  be  necessary  to  ascertain  whether  the  isomeric  acid  is  not 
perhaps  a  less  stable  form,  in  which  case  it  may  be  that  the  final 
product  is  not  merely  the  product  of  direct  sulphonation. 

The  chlorobromo-acid  prepared  from  parabromanilinesulphonic  acid 
yields  a  sulphochloride  crystallising  in  ill-defined  plates  melting  at  46°, 
the  corresponding  amide  melting  at  about  191°(uncorr.);  the  fact  that 
it  is  different  fromthechlorobromo-acid  prepared  from  parachloraniline- 
salphonic  acid  is  in  itself  conclusive  evidence  that  the  acid  obtained 

Br 

/\ 
from  parabromaniline  is  not  ,  as  Borns  asserts,  but  that  it 

\/  SO3H 

IS  Ho 
corresponds  in  constitution  to  the  acid  prepared  from  parachloraniliue, 
as  might  indeed  be  expected  to  be  the  case.  Borns  (Annale^i,  187, 
372)  bases  his  conclusion  as  to  the  constitution  of  the  acid  on  its 
conversion  by  displacement  of  the  NH,  group  by  hydrogen  into 
bromobenzeneme^asulphonic  acid,  but  no  proof  that  he  was  dealing 
with  this  and  not  the  orthn-acid  is  given  beyond  that  contained  in  the 
bare  statement  that  his  product  was  recognised  as  the  meta-acirl  from 
the  composition  and  properties  of  the  potassium  and  barium  salts, 
the  chloride  (oily)  and  amide  (m.  p.  154°).  The  bromosnlpho-acid 
obtained  by  the  authors,  however,  yields  an  amide  melting  at  about 
183°,  and  is,  undoubtedly,  the  ortho-acid.  Parabromanilinesulphonic 
acid  crystallises  in  three  distinct  forms  closely  resembling  those  in 
which  the  parachloro-acid  crystallises. 

Discussion. 

The  President  remarked  that  it  was  usually  supposed  that  NH-., 
like  OH,  had  a  powerful  directing  influence,  and  therefore  it  appeared 
remarkable  that  para-brom-  and  chlor-aniline  should  yield  sulphonic 
acids  in  the  formation  of  which  this  influence  of  the  NH2  group  ap- 
parently did  not  come  into  play. 

Dr.  Armstrong,  in  reply,  said  he  thought  it  probable  that  in  conse- 
quence of  the  formation  of  sulphate,  the  NHs-group  was  rendered 
ineffective,  and  as  the  para-position  is  blocked  by  it,  necessarily  an 
ortho-chloro-  or  bromo-sulphonic  acid  was  formed. 

*114.  "  Note  on  anhydrides  of  sulphonic  acids."  By  Henry  E. 
Armstrong. 

Hitherto  but  little  attention  has  been  paid  to  this  class  of  com- 
pounds :  not  long  after  Hubner,  in  1884  {Annalen,  223,  238),  had 
described   a  series   of    somewhat  unsuccessful  attempts    to    prepare 
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phenylsulplionic  anhydride,  Abrahall  succeeded  in  obtaining  this 
compound  by  interaction  of  phenylsulphonic  chloride  and  silver 
phenylsulphonate  (r/.  CS.  Trans.,  1886,  692)  ;  he  describes  it  as 
crystallising  from  chlorofoi'm  in  fine  prisms  melting  at  54°,  and  as 
being  extremely  deliquescent.  Meanwhile  it  had  been  observed  in 
Victor  Meyer's  laboratory  that  a  number  of  bromo-  and  chloro- 
derivatives  of  thiophen,  as  well  as  paradibromobenzene  e.nd  1:2:4- 
tribromobenzene,  gave  sulphonic  anhydrides  directly  on  treatment 
with  pyrosulphuric  acid,  all  the  anhydrides  thus  obtained  being  re- 
markable on  account  of  their  very  slight  solubility,  even  in  boiling 
■water,  and  the  difficulty  with  which  they  were  hydrolysed  {cf.  Berichfe, 
1886,  652). 

In  the  course  of  the  experiments  with  parachlorobromobenzene, 
referred  to  in  the  previous  abstract,  it  was  noticed  that  whereas  this 
was  wholly  converted  into  sulphonic  acid  by  so-called  100  per  cent, 
acid,  a  faming  acid  containing  about  20  per  cent,  of  anhydride  gave 
as  chief  product  a  microcrystalline  anhydride  similar  to  that  prepared 
by  Rosenbei^g  from  paradibromobenzene.  On  contiastiug  the  beha- 
viour of  paradichloro-,  chlorobromo-  and  dibromo-benzenes  with  such 
fuming  acid,  it  was  found  that  the  dichloro-  gave  relatively  the 
smallest,  and  the  dibromo-derivative  the  largest,  yield  of  anhydride, 
raonochlorobenzene  yielding  only  sulphonic  acid  and  sulphone.  It 
therefore  seemed  probable  that  the  anhydride  was  a  secondary  pro- 
duct formed  by  dehydration  of  the  sulphonic  acid  under  the  influence 
of  the  sulphuric  anhydride  :  and  that  this  is  the  case  is  shown  by  the 
fact  that  if,  for  example,  potassium  dibromobenzenesulphonate  be 
mixed  with  fuming  sulphuric  acid,  it  is  converted  into  the  correspond- 
ing anhydride.  To  judge  from  a  statement  made  by  Bassmann 
(Annalen,  191,  213),  it  would  seem  that,  in  some  cases,  such  an- 
hydrides may  be  precipitable  even  from  aqueous  solutions  of  sulphon- 
ates.  Obviously  there  are  the  same  differences  betw^een  sulphonic 
acids  as  between  carboxylic  acids  with  regard  to  the  readiness  with 
which  they  undergo  dehydration. 

*115.  "Contributions  to  the  knowledge  of  the  aconite  alkaloids. 
Part  II.  The  alkaloids  of  true  Aconitum  napellus.''  By  Professor 
Dunstan  and  Mr.  John  C.  Umney. 

The  authors  have  examined  the  alkaloids  of  true  Aconitum  napellus 
plants  grown  by  Mr.  E.  M.  Holmes  at  the  instance  of  the  British 
Pharmaceutical  Conference.  The  alkaloids  were  extracted  from  the 
roots  by  the  following  process,  which  precludes  the  possibility  of  the 
occurrence  of  hydrolysis,  &c. : — The  solution  obtained  by  percolating 
with  cold  rectified  fusel  oil  (b.  p.  100 — 132°)  was  agitated  with  water 


acidified  with  1  per  cent,  of  sulphuric  acid,  and  the  resin  having  been 
removed  by  extracting  the  acid  sokition  so  obtained  with  chloroform,  the 
liquid  was  made  just  alkaline  with  dilute  ammonia  and  extracted  with 
ether,  which  dissolved  out  a  considerable  quantity  of  alkaloid,  but  left 
in  solution  a  further  and  smaller  quantity,  which  was  subsequently 
extracted  by  agitation  with  chloroform.  The  alkaloid  soluble  in  ether 
was  obtained  as  a  gum-like  mass  incapable  of  crystallisation.  By 
conversion  into  bromhydride  it  was  separated  into  a  crystallisable 
and  an  uncrystallisable  salt. 

The  crystalline  product  was  identified  as  the  salt  of  aconitine,  the 
crystalline  and  highly  toxic  alkaloid  already  described  by  one  of  the 
authors  and  Dr.  W.  H.  Ince  (G.S.  Trans.,  1891).  The  alkaloid 
separated  from  the  pure  bromhydride  melted  at  188"5°  (corr.),  and 
afforded  on  combustion  numbers  agreeing  with  the  formula  C33H45XO12. 
The  specific  rotation  of  the  bromhydride  in  aqueous  solution  was 
ascertained  to  be  [alo  — 29'65,  a  value  which  agrees  with  that  pre- 
viously recorded.  As  some  doubt  exists  as  to  the  solubility  of 
aconitine  in  water,  a  determination  was  carefully  made  with  this  pure 
specimen.  The  mean  of  two  determinations  gave  1  gram  in  -lliSl  gi'ams 
of  water  as  the  solubility  at  22° ;  Jilrgens  had  previously  recorded  the 
far  greater  solubility  of  1  in  745  at  the  same  temperature. 

The  non-crystalline  bromhydride  fiirnished  a  gummy  alkaloid 
soluble  in  ether  and  alcohol,  but  only  sparingly  soluble  in  water, 
the  aqueous  solution  being  alkaline  to  litmus,  and  very  bitter,  but  not 
giving  rise  to  the  tingling  sensation  so  characteristic  of  aconitine. 
Not  only  the  alkaloid,  but  also  the  chlorhydride,  sulphate,  nitrate  and 
aurichloride  prepared  from  it  could  not  be  crystallised.  This  alkaloid 
is  not  identical  either  with  aconine  or  with  the  picraconitine  of  Wright 
and  Luff.  A  full  account  of  it  will  be  given  in  a  later  paper,  con- 
siderable progress  having  already  been  made  in  the  most  difficult 
task  of  isolating  it  in  a  pure  state.  The  authors  propose  to  assign  to 
it  the  name  napelline,  which  was  first  given  to  the  alkaloid  now  known 
as  pseudaconitine,  and  afterwards  by  Hiibschmann  to  a  substance 
which  the  work  of  "Wright  and  Luff  showed  to  be  a  mixture  chiefly 
composed  of  aconine.  The  napelline  obtained,  in  the  manner  described 
is  probably  associated  with  another  amorphous  alkaloid  about  which 
they  have  at  present  little  information  to  give  beyond  the  fact  that 
neither  it  nor  its  salts  appear  to  crystallise. 

The  alkaloid  soluble  in  chloroform  was  proved  to  be  aconine,  the 
compound  which  is  obtained  together  with  benzoic  acid  on  hydrolys- 
ing  aconitine. 

The  roots  of  true  Aconitum  napellus,  therefore,  must  be  held  to 
contain  three  alkaloids,  one  of  which  is  crystalline,  viz.,  aconitine, 
two  being  amorphous,  viz.,  napelline  and  aconine.     Indications  have 
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been  obtained  of  the  presence  of  a  fourtli  alkaloid,  wliicli  is  amorph- 
ous and  closely  resembles  napelline. 

The  authors  find  that  the  juice  expressed  from  the  roots  contains 
a  large  proportion  of  amorphous  bases  but  very  little  aconitine,  the 
o-reater  part  of  this  latter  remaining  in  the  root,  from  which  it  may 
be  extracted,  together  with  the  remainder  of  the  amorphous  alkaloids, 
by  exhausting  with  arajl  alcohol.  The  total  quantity  of  amorphous 
alkaloid  obtained  amounted  to  more  than  twice  that  of  aconitine. 

The  physiological  action  of  the  alkaloids  referred  to  is  being  in- 
vestigated. The  results  so  far  obtained  point  to  the  conclusion  that 
crystalline  aconitine  is  by  far  the  most  toxic  of  the  alkaloids  contained 
in  Aconitum  napellus. 

*116.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids. 
Part  III.  The  formation  and  properties  of  aconine  and  its  conversion 
into  aconitine."  By  Professor  W.  R.  Dunstan  and  Dr.  P.  W. 
Passmore. 

Owing  to  the  uncertainty  which  exists  with  reference  to  the  pro- 
duct of  the  hydrolysis  of  aconitine,  the  authors  have  re-investigated 
the  subject,  using  a  pure  alkaloid.  "Wright  and  Luff  have  stated 
that  when  aconitine  is  hydrolysed  the  sole  products  are  aconine  and 
benzoic  acid.  More  recently,  however,  DragendorflF  and  Jiirgens 
have  asserted  that  the  hydrolysis  occurs  in  two  stages,  their  conten- 
tion being  that  benzoic  acid  and  an  alkaloid  identical  with  the 
picraconitine  isolated  by  Wright  and  Luff  from  the  roots  of  supposed 
Aconitum  napellus  are  foi-med  in  the  first  stage,  while  in  the  second 
stage  the  picraconitine  is  hydrolysed  into  benzoic  acid,  methyl 
alcohol  and  aconine,  which  last  is  the  final  product  of  hydrolj'sis. 

The  authors  have  carefully  hydrolj^sed  pure  aconitine  by  beating  it 
with  water  in  closed  tubes  at  150°,  but  have  been  unable  to  obtain  at 
any  stage  either  picraconitine  or  methjl  alcohol.  The  alkaloid 
extracted  from  the  solution  by  ether  was  proved  to  be  a  mixture  of 
aconine  with  unaltered  aconitine.  Using  pure  aconitine,  action 
occurs  precisely  in  accordance  with  the  equation  CmHisNOi..  -f-  H2O  = 
CosHiiNOii  -|-  C7H6O2,  leaving  little  doubt  that  aconitine  is  beuzoyl- 
aconine. 

Although  attempts  to  establish  the  correctness  of  this  inference  by 
heating  aconine  with  benzoic  anhydride  were  without  result,  anhydi'o- 
aconitine  was  eventually  obtained  by  the  interaction  of  aconine  and 
ethylic  benzoate  at  130°  :  as  the  anhydro-compound  is  convertible 
into  aconitine,  the  partial  synthesis  of  the  alkaloid  thus  effected 
leaves  no  doubt  that  it  is  benzoylaconine. 

Up   to  the  present  time,  neither  aconine  nor   its  salts  have  been 
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obtained  in  a  crystalline  state.  The  authors  have  hitherto  been 
unsuccessful  in  all  their  attempts  to  crystallise  aconine,  but  they 
have  succeeded  in  crystallising  several  of  its  salts,  viz.,  the  chlor- 
hvdride,  bromhydride,  sulphate  and  nitrate.  All  these  salts  are 
very  soluble  in  ^vater,  the  chlorhydride  being  least  soluble  and  the 
easiest  to  crystallise  :  it  is  best  pi'epared  by  crystallisation  from  a 
mixture  of  alcohol  and  ether  ;  vv^hen  dried  at  100°  it  melts  at 
175o°  (coiT.).  The  crystals  deposited  from  alcohol  have  the  com- 
position C26H,iNOu,HCl,2HjO.  When  dried  at  100°  they  still  retain 
one  molecular  proportion  of  water,  which  is,  however,  lost  at  120°. 
The  aqueous  solutionis  Icevorotatory  :  [ajo  =  —7'71°.  It  combines 
with  auric  chloride  forming  an  aurichloride  considerably  more  soluble 
than  the  corresponding  aconitine  salt. 

Aconine  was  prepared  from  the  pore  chlorhydride  by  adding  silver 
sulphate  and  subsequent  treatment  of  the  aconine  sulphate  with 
exactly  sufficient  baryta  water.  The  solution  on  evaporation  furnished 
a  hygi'oscopic,  brittle  gum  which  i-efused  to  crystallise ;  this  melted 
at  132°  (corr.),and  on  analysis  it  afforded  numbers  agreeing  with  the 
formula  C26H41NO11,  which  is  that  proposed  by  Dunstan  and  Ince 
from  the  results  of  their  study  of  pure  aconitine.  Aconine  is  very 
soluble  in  water  ;  the  aqueous  solution  is  alkaline.  "When  dry  it  is 
insoluble  in  ether  and  almost  insoluble  in  chloroform.  It  is  a  power- 
ful reducing  agent,  precipitating  the  metals  from  solutions  of 
gold  and  silver  salts ;  it  also  reduces  Fehling's  solution.  The 
physiological  action  of  pure  aconine  is  being  investigated.  Its 
aqueous  solution  is  slightly  bitter  and  gives  rise  to  a  burning  sensa- 
tion in  the  mouth,  but  does  not  produce  the  tingling  which  is  charac- 
teristic of  aconitine.  In  respect  of  its  action  on  polarised  light 
aconine  exhibits  the  same  peculiarity  as  aconitine.  Its  salts  are 
laevorotatory,  whilst  a  solution  of  the  alkaloid  is  dextrorotatory, 
[''^]d  +23°.     When  heated  with  alkalis  aconine  slowly  resinifies. 

The  examination  of  various  agents  on  aconine  has  so  far  not  led  to 
any  important  results.  Nitrous  acid  fails  to  attack  it.  The  principal 
product  of  its  oxidation  by  alkaline  permanganate  is  oxalic  acid. 
Attempts  to  isolate  an  additive  compound  with  methyl  iodide  have 
been  unsuccessful. 

By  the  action  of  methyl  iodide  on  aconitine  a  crystalline  aconitine 
tnethiodide  (CsaHisXOio'CHal)  was  obtained,  which  melts  at  219" 
(corr.).  The  aconitine  methJiydroxide  prepared  from  the  compound 
(C33H45KOio-CH30II)  is  amorphous,  and  the  salts  which  it  yields  do 
not  appear  to  crystallise.  A  further  study  will  be  made  of  this  com- 
pound, and  its  physiological  action  will  be  investigated. 

At  the  conclusion  of  the  paper  Professor  Dunstan  exhibited  and 
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described  a  simple  laboratory  shaking  appliance  devised  by  Mr. 
Dymond  and  himself,  an  account  of  which  is  to  be  found  in  the 
Pharmaceutical  Journal  of  March  5th,  1892. 

Discussiox. 

Mr.  Howard  said  that  the  important  conclusion  now  arrived  at 
by  the  authoi-s  as  to  the  nature  of  the  alkaloids  of  pure  Aconitum 
napelltis  illustrated  the  value  of  the  botanist  and  chemist  working 
together;  it  was  to  be  expected  that  their  cooperation  would  lead 
to  other  valuable  results  in  the  future,  as  the  success  achieved  in  in- 
creasing the  yield  of  cinchona  alkaloids  would  probably  lead  to  pro- 
gress being  made  in  increasing  the  medicinal  value  of  other  plants. 

Professor  Thorpe  questioned  the  desirability  of  associating  an  old 
name  with  a  new  alkaloid. 

The  President  expressed  a  similar  opinion,  citing  the  case  of 
thiosulphate  and  hyposulphite  in  illustration  of  the  confusion  some- 
times caused  by  such  action. 

Professor  Donstax,  in  his  reply,  said  that  the  investigation  had  been 
made  possible  in  the  first  instance  only  through  the  liberality  of 
Mr.  Howard,  who  gave  them  no  less  a  quantity  than  an  ounce  of 
aconitine  extracted  by  a  known  process  from  A.  napellus.  Napelline 
was  a  name  which  had  been  very  little  used,  and  it  was  very  diflBcult 
to  devise  a  better  appellation  for  the  new  alkaloid. 

*117.  "Note  on  the  carbon  deposited  from  coal-gas  flames."  By 
"VVm.  Foster,  M.A. 

The  author  quotes  analyses  of  cokes  obtained  by  carbonising  sugar 
and  starch  : — 

Carbon.         Hydrogen. 
Cane-sugar  coke — high  tempei'ature  ....      95*0  .    11 

low  , 94-1  1-2 

Starch  coke 95-0  0-9 

From  the  similai'ity  in  composition  of  these  cokes  to  that  of  the 
soot  obtainable  from  coal-gas  flames,  he  is  of  opinion  that  there  is  a 
resemblance  in  the  general  character  of  the  chemical  processes 
whereby  they  are  formed. 

*118.  "The  volumetric  estimation  of  mercury."  By  Chapman 
Jones, 

The  author  has  found  the  cyanide  method  of  estimating  mercury 
suggested  by  Hannay  (C.S.  Journ.,  1873,  565)  and  modified  by  Tuson 
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and  N"eI.son  (ihid.,  1877,  32,  679)  to  be  unsatisfactory,  the  presence 
of  cai'bon  dioxide  interferino-  rtith  the  titration.  If,  however,  instead 
of  adding  the  potassium  cyanide  solution  until  the  turbidity  produced 
by  ammonia  disappears,  the  titration  be  finished  by  adding-,  with 
certain  precautions,  a  standard  mercury  sohition  until  a  definite  and 
permanent  turbidity  is  produced,  concordant  results  are  readily 
obtained.  The  method  of  working  described  is,  if  necessary,  to 
separate  the  mercury  as  sulphide,  and  dissolve  the  washed  precipitate 
in  cold  aqua  regia,  and  to  dilute  and  filter  the  solution.  For  the 
titration,  litmus  extract  is  added  and  neutralisation  eSected  with 
solid  potassium  carbonate  and  hydrogen  chloride,  and  finally  with 
dilute  ammonia.  Excess  of  the  cyanide  solution  is  added,  then  a 
slight  excess  of  ammonia,  and,  lasth',  a  standard  solution  of  mercuric 
chloride,  until  a  permanent  turbidity  is  obtained,  equal  to  that  pro- 
duced by  01  c.c.  of  the  mercury  solution  in  water  containing  about, 
the  same  amounts  of  litmus  and  ammonia  as  the  solution  which  is 
being  titrated. 

119.  "  Chromic  acid."  By  Eleanor  Field,  Bathurst  Student  of 
NeAvnhara  College,  Cambridge. 

According  to  Moissan  (Ann.  Chim.  Pliys.  [6],  5,  568)  it  is  possible 
to  obtain  crystals  of  the  compound  H-jCrOi  by  cooling  with  ice  a 
.solution  saturated  with  CrOa  at  90°.  In  the  present  notice,  results 
are  quoted  which  show  that  the  crystals  obtained  on  following 
Moissan's  directions  are  but  those  of  CrOg. 

The  molecular  weight  of  the  dissolved  substance  calculated  from 
the  effect  of  CrOs  on  the  boiling  point  of  water  was  found  to  be  only 
57,  which  is  far  below  the  theoretical  value,  viz.,  CrOs  =  lOO'-l. 
Ostwald,  from  determinations  of  the  lowering  of  the  freezing  point  of 
water  produced  by  CrOs,  came  to  the  conclusion  that  the  aqueous 
solution  contains  HoCr207  dissociated  into  three  ions :  by  trebling  the 
mean  value  deduced  from  the  boiling  point  experiments,  the  value 
171"85  is  obtained,  a  number  which  does  not  agree  either  with  the 
molecular  weight  of  HoCrO^  (118-4)  or  with  that  of  H.Cr.O;  (218-8). 

120.  "  The  origin  of  acetylene  in  flames."  By  Professor  V.  B. 
Lewes. 

The  author  has  sought  to  determine  whether  acetylene  is  the 
product  of  high  temperature  change  or  of  oxidation.  The  experi- 
ments described  consisted  in  passing  hydrocai'bon  gases  and  mixtures 
of  such  gases  with  others  through  a  heated  platinum  tube  2  mm.  in 
diameter,  which,  judging  from  experiments  made  to  test  the  point, 
would  seem  to  be  without  special  action. 

On   passing  methane  alone  through   the  tube  while   a  length  of 
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6  inches  was  heated  to  1100°  iu  the  flat  flame  of  a  broad  Bimsen,  a 
pi'oduct  was  obtained  containing  3'2  per  cent,  of  unsaturated  hydro- 
carbons and  1'8  per  cent,  of  acetylene.  The  effect  of  heating 
methane  with  other  gases  is  indicated  by  the  following  figures  : — 

50  per  ceut. 
3  per  cent.      15  per  cent.         carbon  fiO  per  cent. 

oxTgeu.  air.  monoxide.  hydrogen. 

Unsaturated   hydro- 
carbons  ' 2-0  2-0  1-0  1-47 

Acetylene 1-426  0-656  0-887  0473 

Carbon  monoxide  ..11  10  —  0490 

These  results  appear  to  point  to  acetylene  being  formed  by  the  action 
of  heat  alone. 

Ethane  heated  alone  gave  a  pi'oduct  containing  19  47  per  cent, 
unsaturated  hydrocai-bons  and  3  224  per  cent,  of  acetylene.  The 
effect  of  heating  ethane,  diluted  with  30  per  cent,  of  hydrogen,  with 
air  was  as  follows  : — 

15  p.  c.  air.  20  p.  c.  air.  25  p.  c.  air. 
Unsaturated  hydrocai-bons  .      7-69                5'58  5-05 

Acetylene 3-39  320  3-11 

Carbon  dioxide 0-00  1-01  I'Sl 

,,       monoxide 154  253  303 

The  effect  of  temperature  on  the  formation  of  acetylene  is  well 
shown  by  the  following  results  obtained  on  converting  Russian 
petroleum  into  oil  gas  in  a  Patterson  retort : — 

Temperature  of  retort 500°  700°  800°  900° 

Yield  of  gas  per  gallon  of  oil  . .  12  c.p.  60  c.p.  72  c.p.  84  c.p. 

Illuminating  power 54-8  50-7  57-1  42 

Unsaturated  hydrocarbons  ....  39-13  36-56  36-55  22  04 

Acetylene   0052       0-084      0-38        0-4G 


ADDITIONS  TO  THE  LIBRARY. 

Pamphlets  presented  by  the  Authors. 

On  the  Causes  of  the  Phenomena  of  Terrestrial  Magnetism,  by 
H.  Wilde,  F.R.S.     4to.     London  1891. 

Sul  calore  specifico  del  diamante,  per  C.  E.  Carbouelli.  Geuova 
1891. 

Steel  Rails  considered  Chemically  and  Mechanically,  by  C.  P 
Sandberor  1890. 
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A  Modification  of  the  Reichert  Distillation  Process  for  Butter,  by 
H.  Leffmann  and  W.  Beam.     Philadelphia  1891. 

Perche  sia  a  preferirsi  il  metoto  di  Persoz  nell'  analisi  dei  nitrati 
di  potassio  e  di  sodio  commerciali,  per  C.  de  Xegri.      Genova  1891. 

Estimation  of  Nitrogen  in  Nitrates  by  Kjeldahl's  method,  and  an 
Index  to  the  Literature  on  the  Estimation  of  Nitrogen,  by  L.  F.  Kebler. 
Michigan  1891. 

London  Smoke  Plague,  by  B.  H.  Thwaite.     London  1891. 

The  Truth  on  Melinite,  by  E.  Turpin.     Braine-le-Corate  1890. 

Report  on  the  Analysis  of  Water  from  the  Artesian  Well  iu  Stoney 
Lane,  Houndsditch,  by  W.  S.  Saunders.     London,  1891. 

An  Explanation  of  the  Constitution  of  the  Ether,  of  the  Con- 
stitution of  Matter,  and  of  the  Cause  of  TInivei'sal  Gravitation,  by 
J.  G.  Vine.     London  1891. 

bield  Experiments:  Barley,  Field  No.  11.  Plots  1 — 24;  Pasture, 
Field  No.  13,  by  E.  Kinch.     Cirencester  1891. 

The  Sources  of  the  Nitrogen  of  our  Leguminous  Plants,  by  J.  B. 
Lawes  and  J.  H.  Gilbert.     London  1892. 

Observations  on  Rainfall,  Percolation  and  Evaporation,  by  J.  H. 
Gilbert.     London  1891. 

Sur  la  dypnone,  par  M.  Delacre.     Bruxelles  1890. 

Notes  on  the  Spectra  of  Zinc  and  Cadmium,  by  J.  B.  Kirkland. 
Melbourne  18^0. 

Wattles  and  Wattle  Barks,  by  J.  H.  Maiden.  2nd  Edition. 
Sydney  1891. 

Contributions  to  the  Study  of  the  Pyroxenic  Varieties  of  Gneiss 
and  of  the  Scapolite-bearing  Rocks  of  Ceylon  and  Salem,  by  M.  A. 
Lai-Toix.     Translated  by  F.  R.  Mallet. 


ANNIVERSARY    MEETING     AND     SECOND 
ANNIVERSARY     DINNER. 

A  letter  in  the  following  terms  has  been  issued  by  the  Secretaries 
to  all  Fellows  on  the  Home  list : — 

"  We  have  the  honour  to  inform  you  that  the  Society's  Second 
Anniversary  Dinner  is  to  take  place  at  the  Hotel  Metro  pole  on 
Wednesday,  March  30th,  at  seven  for  half-past  seven  o'clock,  the 
Anniversary  Meeting  being  appointed  to  take  place  at  Burlington 
House  at  4  o'clock  in  the  aftei'uoon  of  the  same  day. 

"  The  price  of  the  dinner,  including  wine,  will  be  One  guinea, 
payable  iu  advance. 
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"  We  beg  to  request  that  you  will  return  the  enclosed  post  card 
duly  filled  in  not  later  than  March  the  19th. 

'■  A  ticket  admitting  to  the  dinner  will  be  sent  to  you  on  receipt  of 
£1  Is.,  the  price  of  the  dinner  ticket." 


At  the  next  meeting,  on  March  17th,  the  following  papers  will  be 
read  : — 

"  The  conditions  which  determine  combination  between  the  cyan- 
ides of  zinc  and  mercury  and  the  composition  and  properties  of  the 
resulting  double  salt."     By  Professor  Danstan. 

"  A  lecture  experiment  to  illustrate  the  phenomena  of  coal-dust 
explosions."     Bj-  Professor  Thorpe,  F.R.S. 

"  The  ketone  obtained  by  the  action  of  dehydrating  agents  on 
camphor."     By  Drs.  Armstrong  and  Kipping. 

".Platinum  tetrachloride."     By  F.  PuUinger,  B.A. 


HAKKISOM  AJJI>  SONS,  PBIM1EB3  IM  OKDINABY  TO  HEB  MAJESTY,  ST.  MAKTIM'S  LAKE. 
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PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 

No.  109.  Session  1891-92. 


March  17th,  1892.     Dr.  W.  J.  Russell,  F.R.S.,  Vice-President,  in  the 

Chair. 

Messrs.  John  C.  Hewlett,  William  Pullhif^er,  Edward  C.  Cj-ril  Baly 
and  John  C.  Chorley  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Hudson  Donaldson,  Trevjr  House,  Grantham ;  Henry  Leonard 
Huraell,  15,  Mawdsley  Street,  Bolton;  Cresacre  George  Moor,  B.A., 
St.  Clement's  Vicarage,  Truro;  John  Meadows  Smith,  66,  College 
Street,  Chelsea,  S.W. ;  George  de  Roos  Thomson,  28,  Treleth  Road, 
Askam-in-Furness,  Lancashire ;  Arthur  Holt  Tuer,  Thornhill,  Wigan, 
Lancashire. 

Of  the  following  papers  those  marked  *  were  read  : — - 

*121.  "A  study  of  the  conditions  which  determine  combination 
between  the  cyanides  of  zinc  and  mercuiy  ;  and  of  the  composition 
and  properties  of  the  resulting  double  salt."  By  Wyndham  R. 
Dun&tan. 

When  a  solution  of  zinc  sulphate  is  added  to  a  solution  of  mercuric 
potassium  cyanide  [HgK2(CN)4],  or  when  mercuric  chloride  is  added 
to  a  solution  of  zinc  potassium  cyanide  [ZnK2(CN)4],  a  white  pre- 
cipitate is  foi-med  which  has  been  stated,  on  the  authority  of  Gmelin, 
to  consist  of  a  double  cyanide  of  zinc  and  mercury  of  the  formula 
ZnHg(CN)i.  This,  the  author  has  shown,  is  not  the  case  {Pharni.  J., 
3,  20,  653 ;  C.S.  Ahstr.,  1890,  855).  The  precipitate  loses  a  large 
qnantity  of  mercuric  cyanide  when  it  is  waslied  with  cold  water, 
some,  however,  remaining  attached  to  the  cyanide  of  zinc.  Previous 
experiments  seemed  to  point  to   the  conclusion    that   the   mei'curic 
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cyanide  thus  retained  is  not  combined,  but  in  some  manner  mechani- 
cally entangled  by  the  zinc  cyanide.  This  view  is,  however,  disposed 
of  by  further  experiments,  of  which  an  account  is  now  given. 

The  precipitate  is  in  many  respects  a  remarkable  substance.  The 
amount  of  mercuric  cyanide  "  retained  "  is  dependent  on  the  amount 
of  water  present  daring  precipitation,  as  well  as  on  the  proportion  in 
which  the  salts  interact ;  the  maximum  quantity  retained  is  38'5  per 
cent.  Zinc  cyanide  having  this  percentage  of  mercuric  cyanide 
attached  to  it  in  such  a  form  that  it  cannot  be  removed  by  ordinary 
washing  with  coll  water  is  precipitated  when  cold  saturated  solu- 
tions of  the  two  salts  are  mixed  in  equimolecular  proportions.  The 
washed  precipitate  is  amorphous.  Prolonged  contact  with  cold  water 
leads  to  the  gradual  removal  of  mercuric  cyanide.  Boiling  water 
dissolves  the  m5rcuric  salt  more  rapidly.  A  cold  solution  of  potas- 
sium iodide  readily  dissolves  the  mcrcaric  cyanide  with  the  forma- 
tion of  the  soluble  double  salt  Hg(CN)2-2KI.  ' 

A  series  of  experiments  in  which  the  masses  of  the  interacting 
salts  were  vax'ied  proved  that  a  compoaud  of  the  two  cyanides 
is  formed,  and  suffers  decomposition  to  a  greater  or  less  extent, 
depending  on  the  relative  amount  of  water  present.  An  examination 
of  the  curves  plotted  from  these  results  leads  to  the  inference  that 
the  composition  of  the  double  salt  is  expressed  by  the  formula 
Zn4Hg(C]S')io,  that  is  to  say,  the  two  cyanides  are  present  in  it  in  the 
proportion  Zn(CN)2,5Hg(CN)o.  Such  a  salt  contains  40"6  per  cent. 
oP  mercui'Ic  cyanide.  It  cannot  be  obtained  pure,  since  it  is  decom- 
posed by  water,  and  it  can  only  be  produced  by  precipitation  of 
aqueous  solutions.  Under  the  most  favourable  circumstances,  when 
the  quantity  of  water  present  is  reduced  to  a  minimum,  a  substance 
containing  98  per  cent,  of  the  double  cyanide  is  obtained ;  the 
remaining  2  per  cent,  consists  of  zinc  cyanide,  resulting  from  the 
decomp^sition  of  some  of  the  double  salt  by  Avater,  the  mercuric 
cyanide  being  dissolved,  whilst  the  insoluble  zinc  cyanide  remains 
mixed  with  the  double  salt.  All  attempts  to  prepare  the  doable 
cyanide  by  other  methods  than  that  of  precipitation  have  failed. 
Fundamental  moleciiles  of  zinc  cyanide  and  mercuric  cyanide  must 
apparently  be  present,  in  order  that  combination  may  occur.  The 
aggregates  of  fundamental  molecules  [Zn(CN)..]«  and  [Hg(CN')2],i, 
which  constitute  the  solid  salts,  show  no  tendency  to  combine.  No 
evidence  is  forthcoming  of  the  existence  of  any  other  compound  of 
the  two  cyanides  than  that  now  described.  No  similar  compound  of 
zinc  cyanide  with  other  metallic  cyanides  than  that  of  mercury  could 
b-j  obtained. 

This  tetrazincic  monomercuridecacyanide,  mixed  with  more  or  less 
zinc  cyanide,  has  been  found  b}'  Sir  Joseph  Lister  to  be  an  admirable 
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surgical  antiseptic,  and  it  is  at  liis  suggestion  that  the  enquiry  was 
undertaken. 

A  full  account  of  the  best  nietliod  of  preparing  the  salt  is  given  in 
the  author's  previous  paper. 

Discussion. 

Sir  Joseph  Lister  said  that  the  great  value  of  the  salt  arose  from 
tbe  circumstance  that  while  equally  effective  as  an  antiseptic,  it  hail 
none  of  the  irritant  qualities  of  mercuric  cyanide ;  and  its  slight 
solubility  was  an  'advantage.  When  mercuric  chloride  was  used,  it 
was  liable,  on  the  one  hand,  to  be  washed  away  by  the  discharges, 
and,  on  the  other,  to  accumulate  until  a  solution  was  formed  which 
was  so  concentrated  that  it  caused  great  irritation. 

*122.  "A  lecture  experiment  to  illustrate  the  phenomena  of  coal- 
dust  explosions."     By  T.  E.  Thorpe,  F.R.S. 

The  author  describes  an  apparatus  by  which  the  phenomena  of  a 
coal-dust  explosion,  resulting  either  from  a  local  explosion  of  fire- 
damp or  by  the  direct  action  of  a  blown-out  shot,  may  be  illustrated. 
For  class-room  demonstration  he  recommends  the  substitution  of 
lycopodium  powder  for  the  coal-dust,  on  account  of  the  greater  ease 
and  certainty  of  the  experiment,  and  also  because  its"  use  allows  of 
the  observance  of  certain  phenomena,  such  as  the  mode  in  which  the 
dust  which  escapes  complete  combustion  is  thrown  on  projecting 
objects,  and  also  the  fact  that  the  explosion  gathers  strength  as  it 
progresses,  which  is  made  evident  by  the  gradually  increasing  area  of 
clear  space  before  such  objects  as  the  dust  is  swept  away  by  the  force 
of  the  explosive  flame. 

By  obsexwations  made  by  means  of  a  List  manometer  with  this 
apparatus,  he  finds  that  there  is  no  evidence  of  a  diminution  of 
pressure  along  the  sides  of  the  space  through  which  the  flame  rushes, 
and  he  is  of  opinion  that  there  is  no  experimental  proof  of  the 
validity  of  the  "suction  theory  "  held  by  certain  colliery  managers, 
which  assumes  that  in  consequence  of  this  alleged  diminution  of 
pressure  occluded  fire-damp  is  drawn  out  from  the  coal,  and  con- 
tributes to  the  violence  of  the  explosion. 

Discussion. 

Mr.  Howard  referred  to  two  cases  of  "dust"  explosions  within  his 
experience :  one  had  occurred  in  a  mill  in  which  cinchona  bark,  a  by 
no  means  inflammable  substance,  was  ground ;  in  the  other  case,  soot 
produced  by  the  burning  of  camphor  had  exploded  after  the  fire  itself 
had  been  put  out. 
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Professoi'  Thorpe,  in  reply  to  a  question  of  Mr.  Bevan.  said  that 
altliougli  the  explosion  of  coal-dust  was  doubtless  influenced  by 
its  composition,  the  condition  of  the  dust  appeared  to  be  the  more 
important  factor.  Mr.  Newth  had  found  that  charcoal  powder  would 
explode. 

*123.  "  The  production  of  the  ketone  1:2:  4-acetylorthoxylene 
from  camphor  by  the  action  of  sulphui'ic  acid  and  zinc  chloride.'"  By 
Henry  E.  Armstrong  and  F.  Stanley  Kipping. 

In  a  recent  communication  (these  Proceedings,  1891,  188)  the 
authors  stated  that  they  had  separated  from  the  crude  product  of  the 
action  of  sulphuric  acid  on  camphor  a  ketone  of  the  formula  C9H10O, 
mentioning  that  the  results  obtained  on  analysing  its  hydroxime  were 
unsatisfactory ;  subsequent  analyses  of  the  hydroxime  and  several 
other  derivatives  of  the  ketone  have,  however,  all  given  results  con- 
firming the  formula  C9HJ2O. 

On  treatment  with  bromine,  the  ketone  yields  an  unstable  brom- 
ide which  readily  decomposes,  yielding  the  monobromo-derivative, 
CsHjiBrO  ;  this  latter  crystallises  from  petroleum  spirit  in  colourless, 
lustrous  flakes  melting  at  63 — 64°. 

On  oxidation  with  dilute  nitric  acid,  the  ketone  yields  two  acids 
separable  by  means  of  chloroform.  One  of  these  proves  to  be  para- 
xylic  acid,  i.e.,  1:2:  4-dimethylbenzoic  acid;  the  other  being  xyli- 
dinic,  or  1:2:  4-methylisophthalic  acid.  The  formation  of  these 
two  acids  served  to  show  that  the  ketone  is  1  :  2  :  4-acetylorthoxylene, 
a  compound  which  had  ali'eady  been  prepared  synthetically  by  Glaus 
by  the  interaction  of  acetic  chloride  and  orthoxylene  in  presence  of 
aluminium  chloride.  The  description  of  his  product  given  by  Clans 
was  found  to  be  substantially  applicable  to  the  product  from  camphor, 
but  all  doubt  was  set  at  rest  by  a  direct  comparison  of  the  ketone 
prepared  in  accordance  with  Claus's  directions  with  that  obtained 
from  camphor. 

The  theoretical  bearing  of  this  result  will  be  fully  discussed  in  the 
complete  paper. 

The  authors  are  still  engaged  in  examining  the  crude  product  con- 
taining the  ketone,  in  order  to  ascertain  the  nature  of  the  constituent 
which  communicates  to  it  the  characteristic,  strong,  peppermint-like 
odour  which  it  possesses,  and  which  appears  not  to  be  exhibited  by 
puie  acet^dorthoxylene. 

*124.  "  Platinum  tetrachloride."     By  W.  Pullinger,  B.A. 

The  author  has  obtained  this  substance  by  heating  hydrated 
hydrogen  platinic  chloride    in  a  current  of  dry  hydrogen  chloride  at 
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165°  during  15  hours.     "When  thus  prepai'ed,  it  is  a  very  soluble,  but 
not  deliquescent,  substance. 

125.  "  Ifote  on  a  new  acid  from  camphoric  acid."  By  ^^  .  H. 
Perkin,  jun.,  PhD.,  F.R.S. 

When  warmed  Trith  sulphuric  acid  at  65°,  camphoric  acid  is  con- 
verted into  sulphocamphoric  acid  "svith  loss  of  water  and  cai-bon 
monoxide :  doHieOi  +  H,SO,  =  aH.eSOs  +  CO  +  H.O.  This  re- 
markable decomposition  was  first  examined  bv  Walter  {An7i.  Chun. 
Phis.  [3],  9,  177)  ;  subsequently  by  Kachler  (Annalen,  169,  1&3), 
and  by  Zepharovich  (Jahresb.,  1877,  641).  Kachler  showed  that, 
when  fused  with  potash,  sulphocamphoric  acid  yields  a  crystalline 
substance,  C9HJ0O2  (m.  p.  1-48°),  which,  although  soluble  in  alkalis,  is 
apparently  not  an  acid. 

In  repeating  Kachler's  experiments,  the  author  sulphouated  cam- 
phoric acid  at  100°,  and  fused  the  resulting  sulphonic  acid  with 
potash,  according  to  Kachler's  directions.  The  resulting  product  was 
distilled  under  reduced  pressure,  and  the  distillate,  which  on  cooling 
completely  solidified,  was  purified  by  means  of  baryta-water,  and 
subsequent  reciystallisation  from  dilute  acetic  acid.  It  was  thus 
obtained  in  the  form  of  beautiful,  glistening  prisms  which  melt  at 
108°  and  sublime  readily  at  lOO''.  The  analysis  gave  the  following 
numbers  :— 

Theory,  CgHi^Oo.  Found. 

C 71"0  per  cent.  70"7  per  cent. 

H 7-9        „  8-1 

This  compound,  which  is  isomeric  with  that  described  by  Kachler, 
is  a  well  characterised  monobasic  acid.  The  silver  salt,  CgHuAgOa, 
was  obtained  on  adding  silver  nitrate  to  a  neutral  solution  of  the 
ammonium  salt  as  a  white,  crystalline  precipitate,  which,  on  analysis, 
gave  the  following  numbers  : — 

Theorr,  CgHuAgO..  Found. 

C 41"7  per  cent.  4P5  per  cent, 

H 4-3         „  4-4 

Ag 41-7         „  41-8         „ 

From  these  results  it  would  appear  that  the  acid  obtained  by 
sulphonating  camphoric  acid  at  lOO'  is  isomeric  with  ordinary  sulpho- 
camphoric acid.  The  author  is  engaged  in  an  experimental  com- 
parison of  these  sulpho-acids,  and  also  with  a  detailed  investigation  o 
the  new  acid  and  of  Kachler's  isomeric  compound. 
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126.  "  The  specific  rotatory  and  cnpric  reducing  power  of  invert 
sugar  and  of  dextrose  obtained  from  cane  sugar  bj  means  of  in- 
vertase."     By  James  O'SuUivan. 

After  referring  to  the  various  values  assigned  to  the  rotatory  power 
of  Ifevulose  and  to  the  doubt  thrown  on  Dubrunfaut's  value  by  the 
statements  of  Herzfeld,  Bornstein  and  Winter,  the  author  minutely 
describes  experiments  in  which  hydrolysis  of  cane  sugar  was  effected 
by  invertase  instead  of  by  means  of  acid.  The  conclusion  finally 
arrived  at  is  that,  as  the  specific  rotatory  power  of  invert  sugar  ob- 
tained by  means  of  invertase,  whicli  has  no  action  on  laevulose,  is 
[^J;  =  —  24'5°,  and  that  of  the  dextrose  prepared  from  such  invert 
sugar  is  [a]^-  =  57°,  the  apparent  specific  rotatory  power  of  laevulose 
calculated  from  these  numbers  must  be  —  24-5  x  2  +  57°  =  [cc'jj 
—  106  or  [sijD  —93  S,  a  value  agreeing  with  that  generally  accepted. 

127.  "  Ethyldimethylamidobenzene."  By  VT.  R.  Hodgkinson  and 
Leonhard  Limpach. 

The  authors  have  prepared  this  amine  by  heating  paraxylidine 
chlorhydride  with  ethylic  alcohol  under  pressure  at  250 — 300°  ;  the 
product  also  contains  diethyldimethylamidobenzene.  The  purifica- 
tion was  effected  by  converting  the  mixtui^e  into  sulphates ;  after 
reciystallising  the  difficultly  soluble  sulphate  of  the  ethyldimethyl- 
amine,  the  formyl  compound  was  prepared  and  crystallised  from  weak 
alcohol. 

The  pure  amine  boils  at  247°;  its  formyl  derivative  crystallises  in 

long,  silky  needles  melting  at  104 — 105^;  its  acetyl  derivative  forms 

bi'illiant  prisms  melting  at  142 — 143°. 

128.  "  Action  of  nitric  acid  on  oxanilide  and  its  analogues."  By 
A.  G.  Perkin. 

Although  acetanilide  and  similar  compounds  are  readily  converted 
into  mononitro-derivatives,  the  preparation  of  dinitro-compounds 
from  them  is  often  attended  with  difficulty,  and  trinitraniline  has  not 
hitherto  been  obtained  directly  from  aniline  or  its  derivatives.  The 
author  finds  that  oxanilide  and  its  analogues  are  readily  converted  by 
nitration  into  the  higher  nitro-derivatives. 

An  improved  method  of  preparing  oxanilide  and  similar  compounds 
is  described,  consisting  in  adding  the  oxalate  of  the  amine  to  boiling 
coal  tar  crcsylic  acid  and  boiling  the  saturated  solution  for  a  few 
minutes. 

The  preparation  and  properties  of  the  following  substances  are  de- 
scribed : — 


Tetra-  and  bexa-nitroxanilide. 
Di-  and  tetra-nitroxalorthotoluide. 
Tetranitroxalparatoluide. 
Dinitroxal-/3-naplithylide. 
Teti-anitroxal-a-  "1 

_  ^  naphthjlcarbamide. 

]\[ono-,  di-  and  tri-nitroxanilic  acids. 

Higher  derivatives  of  the  tolaides  coald  not  be  obtained  ;  the  naph- 
tliylcarbamide  derivatives  -were  obtained  as  products  of  the  coutinned 
action  of  nitric  acid  on  the  dinitroxalnaphthjlides. 


ADDITIONS  TO  THE  LIBRARY. 

Donations. 

Grundlagen  der  Chemic,  von  D.  Mendelejeff,  iibersetzt  vou  L. 
Jaweiu  und  A.  Thillot.     St.  Petersburg  1891. 

From  Prof.  Mendelejeff. 

Publications  de  ITn-stitut  Royal  Grand-ducal  de  Luxembourg 
(Section  des  Sciences  Naturelles  et  Mathcmatiques).  Tome  XXI. 
Luxembourg  1891. 

Observations  Meteorologiques  faites  a  Luxembourg  de  1884 — 1888. 
Mojennes  de  1884—1888  et  de  1854 — 1888,  par  F.  Reuter-Chome. 
Tome  Y.     Luxembourg  1890. 

From  the  Institut  Royal  de  Luxemboui-g. 


At  tbe  next  meeting,  on  April  7th,  the  following  papers  -will  be 
read  : — 

"  Platinous  chloride  and  its  use  as  a  source  of  chlorine."  By  W.  A. 
Shenstone  and  C.  R.  Beck. 

"  The  action  of  silicon  tetrachloride  on  substituted  phenylamines." 
By  Professor  Emerson  Reynolds,  F.R.S. 
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ANNIVERSARY     MEETING    AND     SECOND 
ANNIVERSARY    DINNER. 

The  Anniversary  ^Meeting  will  be  held  at  Fou7-  o'clock  in  the  After- 
noon of  Wednesday,  March  80th  next. 

The  Anniversary  Dinner  will  take  place  at  the  Hotel  Metropole 
(Whitehall  Rooms),  at  seven  for  seven-thirty  o'clock  in  the  evening. 


HAHBISOX   AND  SONS,  PEINTEB8  IN  OEDINART  TO  HEE  MAJESTY,  ST.  MAETIN's  LANE. 


Issued  20/4/1892. 


PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY. 

No.  110.  Session  1891-92. 


March    30fch,     1892.     Annual     General    Meeting.     Professor    Crum 
Brown,  F.R.S.,  President,  in  tlie  Chair. 

The  President  delivered  an  address,  of  which  the  following  is  an 
abstract : — 

The  number  of  Fellows  of  the  Society  is  1855,  including  30  foreign 
members,  120  Fellows  having  been  admitted  during  the  year. 

The  Society  has  to  deplore  the  loss  of  two  veteran  foreign  members, 
Hermann  Kopp  and  Jean  Servais  Stas.  The  Treasurer  has  under- 
taken to  give  an  account  of  the  work  of  the  former  and  to  sketch 
the  modern  development  of  his  ideas  in  a  lecture  to  be  delivered 
during  the  coming  session.  It  is  hoped  that  in  like  manner  justice 
may  be  done  to  the  work  of  Stas  by  one  of  the  Fellows  specially 
qualified  to  deal  with  such  a  subject. 

The  following  tabular  statement  gives  the  numerical  position  of  the 
Society : — 

Number  of  Fellows  (Anniversary,  March,  1891) 1754 

Since  elected  and  paid  admission  fees 120 

1874 

Removed  on  account  of  arrears    18 

Withdrawn 18 

Deceased 13 

—  49 

Present  number  of  Fellows   1825 

Number  of  Foreign  Members  (1891) 32 

Deceased 2 

Present  number  of  Foreign  Members 30 
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13  Fellows  have  died  within  the  year : — Dr.  J.  H.  Abrahall,  Dr. 
A.  J.  Bernays,  Chas.  Heisch,  H.  J.  Hardy,  T.  H.  Hills,  J.  S.  Jackson, 
J.  B.  Mackintosh,  C.  McNally,  J.  W.  Pratt,  Dr.  Redwood,  A.  J. 
Shilton,  Dr.  Tidy  and  P.  H.  Wright. 

18  Fellows  have  withdrawn: — H.  H.  Bunting,  W.  L.  Clarke,  W, 
T.  Dent,  Rev.  G.  R.  Faulkner,  Robt.  Ferguson,  Thos.  Hilditch,  Rev. 
T.  Lindsay,  Wm.  Robinson,  J.  B.  Readman,  W.  H.  Reid,  Chas.  T, 
Sprague,  George  Sutcliffe,  C.  H.  Sieber,  Saml.  D.  "Wills,  J.  C.  Watson, 
W.  C.  Wise,  Prof.  E.  Marks  and  D.  T.  C.  Charles. 

18  Fellows  have  been  removed  on  account  of  arrears : — T.  S. 
Conisbee,  W.  Crossley,  Albert  Cobb,  Ed.  Dawson,  Chas.  Hulke, 
Wm.  Houlding,  H.  E.  J.  Irons,  A.  J.  G.  Lowe,  Rev.  S.  Lnngdon, 
Eberhard  Luttgen,  Jas.  Mayne,  E.  W.  Parnell,  Wm.  Rnpp,  S.  A.  P. 
Szczepanowski,  Edward  de  Souza,  Arthur  Stanley,  W.  B.  Turner 
and  T.  E.  Towerson. 

'No  fewer  than  128  papers  have  been  read,  the  lai"gest  number 
on  record.  The  1891  volume  of  the  Transactions  contains  95 
original  papers,  occupying  1100  pages,  while  the  Abstracts  occupy 
1564  pages. 

At  the  commencement  of  the  winter  session  Professor  Attfield 
brought  under  the  notice  of  the  Council  his  proposal  for  establish- 
ing a  Chemists'  Benevolent  Fund.  A  Committee  was  appointed  to 
consider  this  proposal,  and  eventually  they  presented  the  following 
Report,  stating  that  it  represented  their  unanimous  opinion  : — 

Report  of  Committee  on  a  "  Chemists'  Bexevolext  Fund." 

Resolution  of  Council,  passed  IS'ovember  19th,  1891  : — 

"  That  a  Committee  be  appointed  to  consider  the  letters  from 
Professor  Attfield,  of  October  2nd  and  November  16th,  1891, 
relating  to  a  Chemists'  Benevolent  Fund,  and  to  report  as  to 
the  course  of  action  they  deem  most  prudent  for  the  Council 
to  take  with  regard  to  the  matter. 

"  That  the  Committee  consist  of — 

Sir  F.  A.  Abel,  F.R.S.  Prof.  W.  Odling,  F.R.S. 

Prof.  A.  Crum  Brown,  F.R.S.  Dr.  W.  J.  Russell,  F.R.S. 

Dr.  J.  H.  Gladstone,  F.R.S.  Prof.  T.  E.  Thorpe,  F.R.S. 

Dr.  Hugo  Miiller,  F.R.S.  Prof.  J.  M.  Thomson." 

REPORT. 

1.  Your  Committee  beg  to  report  that  they  have  held  four  meetings 
on  the  subject,  and  have  given  careful  consideration  to  the  proposal 
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for  the  foundation  and  administration  hy,  or  in  connection  with,  the 
Chemical  Society  of  a  "  Chemists'  Benevolent  Fund,"  as  set  forth  in 
Professor  Attfield's  letter  of  November  16th,  addressed  to  mem- 
bers of  the  Council,  and  more  fully  in  his  circular  of  October  2nd, 
1891.  Tour  Committee,  at  one  of  their  meetings,  had  the  advantage 
of  Professor  Attfield's  attendance,  and  have  since  been  in  further 
communication  with  him. 

2.  Your  Committee,  while  sympathising  with  the  general  object 
sought  to  be  attained,  and  making  hearty  acknowledgment  of  the 
zeal  displayed  by  Professor  Attfield  in  the  steps  taken  by  him  to 
initiate  the  proposed  Fund,  feel  that  they  have  been  placed  in  a 
position  of  some  difficulty  by  reason  of  the  indefinite  character  of 
the  particular  proposal  presented  for  their  consideration. 

3.  In  his  letter  of  Xovember  16th,  Professor  Attfield  refers  mem- 
bers of  the  Council  to  his  circular  of  October  2nd,  as  "  containing 
the  conditions  under  vrhich  the  contributions  were  obtained;"  but 
neither  from  this  circular  nor  from  Professor  Attfield  himself,  by 
■whom  alone  these  conditions  appear  to  have  been  propounded,  have 
your  Committee  been  able  to  ascertain  which  of  the  somewhat 
vaguely  expressed  conditions  set  forth  in  the  circular  are  to  be 
regarded  as  mere  suggestions  for  the  consideration  of,  and  which 
as  stipulations  obligatory  upon,  the  administrators  of  the  proposed 
fund,  in  order  to  entitle  them  to  the  contributions  so  generously 
promised  thereto. 

4.  So  far  as  your  Committee  can  gather,  however,  it  was  Professor 
Attfield's  intention  to  invite  contributions  to  a  Fund  to  be  founded 
in  celebration  of  the  Jubilee  of  the  Chemical  Society,  and  to  be  dealt 
"with  as  follows  : — 1.  "  The  supervision,  at  least,  of  both  foundation 
and  administration,"  to  be  undertaken  by  the  Council  of  the  Chemical 
Society.  2.  The  details  of  administration  to  be  conducted  by  "  a 
Board  of  Fellows  (of  the  Society),  so  selected  by  the  Council  as  to 
be  representative  of  all  classes  of  chemists."  3.  The  benefit  not  to 
be  limited  to  investigators  and  exponents  of  chemical  science,  or 
to  Fellows  of  the  Society,  but  to  be  open  to  any  one  of  whom  it  could 
be  said,  "  that  he  is  bond  fide  a  chemist  and  is  in  distress."  4.  The 
main  purpose  to  be  "  the  permanent  relief  of  distressed  chemists  or 
their  widows,"  and  its  aim  to  ••  be  to  provide  annual  pensions  .... 
to  approved  applicants  of  a  given  age."  5.  The  selection  from  among 
these  ajDproved  applicants  to  be  "  by  votes  (of  subscribers),  under 
which  only  the  fittest  for  relief  will  be  relieved,"  a  mode  represented 
to  be  the  only  practicable  one  for  the  distribution  and  sustentation 
of  a  competitive  pension  fund,  framed  as  contemplated,  on  the  lines 
-of  the  Benevolent  Fund  of  the  Pharmaceutical  Society. 

5.  Your  Committee  have  srrave  doubts  whether  such  a  svstem  of 
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competitive  annuities,  under  wliicli,  on  an  annuity  becoming  publiclj 
announced  as  vacant,  the  successful  applicant  would  secure,  it  might- 
be,  an  undue  measure  of  relief,  "vvliile  other  scarcely,  if  at  all,  less- 
deserving  applicants  might  receive  no  relief  at  all,  is  a  judicious  or 
even  defensible  system.  They  consider  a  far  more  desirable  plan  to  be 
that  of  entrusting  a  select  body  of  administrators  to  deal  privately  with 
every  case  as  it  is  brought  to  their  notice,  either  by  pension  or  other- 
wise, according  to  the  circumstances  of  the  particular  case  ;  and  as 
regards  any  surplus  of  yearly  income,  either  to  add  it  to  the  capital 
fund,  or  let  it  be  available  for  the  requirements  of  after  years,  so  as  to 
make  provision  against  the  occurrence  of  occasional  cases  of  urgency. 

6.  But  vrhatever  may  be  thought  of  these  alternative  modes  of 
administering  a  Benevolent  Fund,  and  putting  aside  for  the  moment 
the  question  both  of  the  advisability  or  otherwise  of  the  institution 
by  the  Chemical  Society  of  any  Benevolent  Fund  at  all,  and  of  the- 
legal  difficulties  ■which  the  institution  of  such  a  Fund  would  have  to> 
encounter,  your  Committee  are  unhesitatingly  of  opinion  that  the 
administration  of  any  Fund  instituted  by  the  Chemical  Society  ought 
to  be  wholly  unfettered  by  conditions  imposed  from  without,  and  be 
conducted  solely  according  to  regulations  approved  and  authorised  by 
the  Society  itself  from  time  to  time. 

7.  Your  Committee,  while  recognising  that,  under  the  Charter  of 
the  Chemical  Society,  the  ci'eation  or  acceptance  of  a  Benevolent. 
Fund  by  the  Society  would  be  attended  with  serious  difficulty,  have 
little  doubt  but  that  if  the  institution  of  the  Fund  were  felt  to  be 
eminently  desirable,  this  difficulty  might,  in  some  way  or  other,  be- 
obviated  or  overcome.  But  taking  into  account  all  the  cix'cumstances,. 
and  especially  the  considerations  stated  below,  they  question  very 
much  whether  the  resulting  advantages  would  not  be  more  than- 
counterbalanced  by  the  disadvantages  attendant  on  the  institution 
and  administration  of  any  such  Fund  by  the  Society. 

8.  As  sustaining  their  doubts  on  this  point,  your  Committee  feeli 
that,  to  whatever  extent  Professor  Attfield's,  or  some  other  like.  Fund 
is,  or  might  be,  intended  to  afford  relief  to  persons  whose  claim  wouldi 
be  based  in  any  way  on  the  contributions  they  had  made  to  the  ad- 
vancement of  chemical  science,  the  necessities  of  such  persons 
are  met  in  very  full  measure  by  the  Scientific  Relief  Fund  of  the 
Royal  Society;  and  that,  so  far  as  this  class  of  persons  is  concerned,, 
the  effect  of  the  institution  of  a  distinct  Relief  Fund  by  the  Chemicall 
Society  would  be,  pro  tanto,  to  liberate  the  existing  Royal  Society- 
Fund  from  its  jjresent  obligations  towards  necessitous  scientific- 
chemists  and  their  families,  and  thereby  to  withhold  from  this  class- 
of  persons  in  the  future  the  ready  and  very  liberal  support  from  that. 
Fund  which  has  heretofore  been  accorded  them. 
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9.  On  the  other  hand,  as  regards  the  large,  and  often  poorly  remu- 
nerated, class  of  persons  whose  claim  to  relief  from  the  proposed  new 
Fund  wonld  be  based,  not  on  their  contribntions  to  chemical  science, 
bnt  on  the  circumstance  of  their  having  been,  in  different  grades, 
honourably  and  usefully  engaged  in  the  practice  of  professional 
chemistry,  your  Committee  cannot  but  bear  in  mind  that  the 
Chemical  Society,  though  founded  mainly  by  professional  chemists,  was 
not  founded  for  any  professional  object,  but  solely  for  the  advancement 
of  the  science  of  chemistry  ;  and  that  the  Society,  from  its  origin  until 
the  pi"esent  day,  w"hile  sympathising  with  the  actively  pi'ogressing 
■development  of  professional  chemistry,  and  with  the  measures  taken 
of  late  for  its  better  recognition,  has  consistently  declined  to  regard 
the  interest  of  professional  chemists  as  one  with  which  it  was  espe- 
cially concerned,  or  for  which  it  could  accept  any  responsibility.  This 
being  so,  it  would,  in  the  opinion  of  your  Committee,  be  unwise  for  the 
Society  to  abandon,  and  to  lay  itself  open  to  the  imputation  of  having 
been  ready  at  once  to  abandon,  its  settled  and  well  recognised  policy, 
as  soon  as  it  became  a  question  of  acquiring  funds  for  the  Council  of 
the  Society  to  control  and,  directly  or  indirectly,  administer. 

10.  Having  regard  to  the  objects  for  which  the  Chemical  Society 
"wras  instituted  and  incorporated,  it  is  clear  that  the  management  of 
its  affairs  must  be  mainly  in  the  hands  of  the  most  active  and  dis- 
tinguished of  the  workers  i-n  chemical  science ;  and  it  appears  to 
your  Committee  that  the  privately  conducted  administration  by  the 
Council  of  the  Society,  or  any  delegacy  appointed  by,  and  responsible 
to,  the  so  constituted  Council,  of  a  Fund  to  be  shared  in  common 
by  one  set  of  persons  whose  claim  would  be  based  on  their  con- 
tributions to  chemical  science,  and  by  another  and  larger  set  of 
persons  whose  claim  would  be  based  on  their  engagement  in  chemical 
practice,  could  scarcely  fail  to  provoke  a  well-founded  dissatisfaction 
among  the  latter  class;  while  a  resort  to  any  form  of  popular  election 
■or  control  would  as  certainly  be  prejudicial  to  persons  of  the  former 
class,  whose  interests  the  Chemical  Society  is  more  especially  under 
obligation  to  shield  and  have  regard  for. 

11.  On  these  grounds  then,  namely,  the  sufficiency  on  the  one  hand 
of  the  continuously  increasing  Scientific  Relief  Fund  of  the  Eoyal 
Society  to  meet  the  distresses  of  persons  engaged  in  the  advancement 
■of  chemical  science,  and  the  unfitness,  on  the  other  hand,  of  the 
Chemical  Society  to  undertake  the  responsibility  of  providing  for  the 
distresses  of  persons  engaged  in  chemical  practice,  as  well  as  on  the 
legal  difficulty  to  be  got  over,  and  on  yet  other  grounds,  which, 
though  felt  to  be  of  importance,  it  has  not  been  thought  necessary  to 
dwell  on,  your  Committee  have  reluctantly  come  to  the  conclusion 
that  they  cannot  recommend  the   Council  to  undertake  the  charge 
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■vritli  wliicli  it  lias  been  proposed  to  intrust  tbem  as  i-epresentiug  the 
Cliemical  Society,  of  founding  and  administering*  a  "  Chemists*' 
Benevolent  Fund." 

Signed  on  behalf  of  the  Committee, 

F.  A.  ABEL. 

January  29,  1892. 

This  Report  was  considered  and  adopted  by  the  Council,  and  by 
their  unanimous  vote  it  was  resolved  : — 

"  That  the  Keport  of  the  Committee  on  the  proposed  institution  by 
the  Chemical  Society  of  a  '  Chemists'  Benevolent  Fund '  be  received 
and  entered  upon  the  Minutes. 

"  That  in  view  (a)  of  the  claims  of  scientific  chemists  on  the  Relief 
Fund  of  the  Royal  Society ;  (&)  of  the  difficulties  that  would  attend 
the  establishment  and  satisfactory  administration  of  a  separate  Fund 
by  the  Chemical  Society ;  and  (c)  of  the  conditions  affecting  the 
particular  scheme,  Professor  Attfield's  proposal  for  the  establishment 
of  a  '  Chemists'  Benevolent  Fund,'  in  connexion  with  the  Chemical 
Society,  be  not  entertained. 

"  That  a  copy  of  this  Resolution  be  forwarded  to  Professor  Attfield, 
with  an  expression  of  thanks  to  him  personally  for  the  unsparing 
efforts  he  has  made  in  the  matter,  and  to  the  promised  contributorg 
to  the  suggested  Fund  for  their  genei'ously  proffered  support  thereto." 

A  Committee  of  the  Council  have  had  under  consideration  the 
question  of  the  entire  rearrangement,  ventilation,  and  lighting  of 
the  meeting  room,  and  with  the  cooperation  of  Professor  Ayrton 
and  ]Mr.  Martin  L.  Saunders  (architect)  have  prepared  a  scheme 
vrhich  is  now  under  the  consideration  of  Her  Majesty's  Office  of  Works ; 
if  approved,  this  will  be  carried  into  effect  during  the  long  vacation. 

In  the  remainder  of  his  address,  the  President  dwelt  chiefly  on 
the  work  which  is  being  done  on  the  border  lines  of  chemistry 
proper — referring  both  to  that  by  which  an  approach  is  gradually 
being  made  towai-ds  understanding  the  chemisti-y  of  Nature's  organic 
laboratory  ;  and  to  the  application  of  mathematical  and  physical 
methods  of  enquiry  to  the  solution  of  chemical  problems. 


Sir  Heiiry  Roscoe  proposed  a  vote  of  thanks  to  the  President, 
coupled  with  the  request  that  he  allow  his  address  to  be  printed. 
Dr.  Gladstone  seconded  the  motion,  wliich  was  carried  by  acclama- 
tion.    The  President  having  thanked  the  meeting, 
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Professor  Thoi-pe,  the  reasurer,  gave  an  account  of  the  balance 
sheet  -which  he  laid  before  the  Society  duly  audited.  The  receipts 
had  been  : — By  admission  fees  and  subscriptions,  £3545 ;  by  sale  of 
Journal,  £408  7^.  4(Z. ;  and  by  dividends  on  invested  capital,  £367 
12s.  lOd.  The  expenses  had  been: — On  account  of  the  Journal, 
£2798  155.  lOtZ.  :  on  account  of  the  Proceedings,  £159  14s.  5d. ;  on 
account  of  the  Library,  £277  6.5.  '2d. ;  the  total  expenditure  being 
£3989  Is.  6d.  Grants  amounting  to  £406  os.  4tZ.  had  been  made  to 
Fellows  from  the  Research  Fund  during  the  year.  As  illustrating 
the  growth  of  the  Society's  work,  the  Treasurer  mentioned  that 
whereas  the  expenditure  on  the  Journal  had  been  only  £1733  lis.  lOd. 
in  1882,  in  1887  it  had  risen  to  £2026  16s.  9(?.,  and  this  year  amounted 
to  £2798  15s.  lOd.  He  anticipated  that  the  proposed  alterations  and 
redecorations  of  the  Society's  rooms  during  the  coming  long  vacation 
would  absorb  nearly  £1000  of  the  balance  now  at  the  bank. 

Mr.  David  Howard  proposed  that  the  thanks  of  the  Fellows  be 
tendered  to  the  Treasurer  for  his  services  during  the  past  year;  this 
motion  was  seconded  by  Professor  E.  Frankland. 

Sir  Henry  Roscoe  having  asked  for  information  with  reference  to 
the  Report  of  the  Jubilee  Meeting,  and  with  regard  to  the  Learned 
Societies'  Registration  Bill,  both  items  of  charge  in  the  balance 
sheet,  Dr.  Armstrong  said  that  the  former  was  in  hand,  and  would 
ere  long  be  ready  for  issue  ;  unfortunately  they  had  been  unable  to 
induce  any  Government  Department  to  take  charge  of  the  Registra- 
tion Bill,  and  he  feared  that  there  was  but  little  chance  of  getting  it 
brought  forward  unless  promoted  as  a  private  measure. 

Mr.  Cassall,  after  a  reference  to  the  cost  of  printing  the  suggested 
alterations  in  the  bye-laws,  which  he  supposed  was  incltided  in  the 
cost  of  printing  the  Proceedings,  asked  the  President  whether  ho  had 
received  a  letter,  and  was  prepared  to  consider  the  request  therein 
made  that  he  would  inspect  the  documents  in  which  a  number  of 
Fellows  of  the  Society  had  expressed  their  wishes  with  reference  to 
the  suggested  alterations  in  the  bye-laws. 

The  President  replied  that  he  had  received  a  letter  signed  by  Dr. 
Teed  and  Mr.  Cassall,  and  that  he  could  only  say  that  a  letter  from 
even  one  Fellow  of  the  Society  would  meet  with  every  consideration 
from  him. 

The  vote  of  thanks  to  the  Treasurer  having  been  passed,  the 
Treasurer  proposed  a  vote  of  thanks  to  the  Auditors,  mentioning  that 
he  was  much  indebted  to  Mr.  Tutton  for  his  assistance  in  connection 
with  the  accounts.  Professor  Ramsay  seconded  the  motion,  which 
was  unanimously  adopted,  and  acknowledged  by  Mr.  Dyer. 

Professor  Odling  then  proposed  a  vote  of  thanks  to  the  Council 
and  Officers,  including  the  Editors,  Abstractors,  and  Librarian.     Mr. 
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Carteighe  supported  the  motion,  which  was  adopted.    Dr.  Armstrong 
and  Mr.  Groves  having  replied, 

Scrutators  were  appointed,  and  a  ballot  was  then  taken  for  the 
election  of  Otficers  and  Council  for  the  ensuing  year  :  the  following 
were  subsequently  declared  elected. 

President :   Dr.  A.  Crum  Brown,  F.R.S. 

Vice-Presidents  who  have  filled  the  office  of  President :  Sir  F.  A.  Abel, 
K.C  B.,  D.C.L.,  F.R.S.  ;  W.  Crookes,  F.R.S. ;  E.  Frankland,  D.C.L., 
F.R.S. ;  J.  H.  Gilbert,  Ph.D.,  F.R.S.;  J.  H.  Gladstone,  Ph.D., 
F.R.S.;  A.  W.  Hofmann,  D.C.L.,  F.R.S.;  H.  MiiUer,  Ph.D.,  F.R.S.; 
W.  OdHng,  M.B.,  F.R.S.  :  W.  H.  Perkin,  Ph.D.,  F.R.S. ;  Sir  Lyon 
Playfair,  Ph.D.,  K.C.B.,  F.R.S.;  Sir  H.  E.  Roscoe,  LL.D.,  F.R.S. ; 
W.  J.  Ru.ssell,  Ph.D.,  F.R.S.;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents:  A.  Yernon  Harcourt,  F.R.S.:  W.  ^.  Hartley, 
F.R.S.;  John  Pattinson;  William  Ramsay,  F.R.S  William  A. 
Tilden,  F.R.S. ;  Robert  Warington,  F.R.S. 

Secretaries :  H.  E.  Armstrone,  Ph.D.,  F.R.S.;  J.  Millar  Thomson, 
F.R.S.E. 

Foreign  Secretary  :  Raphael  Meldola,  F.R.S. 

Treasurer:  T.  E.  Thorpe,  B.Sc,  F.R.S. 

Ordinary  Members  of  Council:  Henry  Bassett ;  Xorman  Collie, 
Ph.D.;  Harold  Dixon,  F.R.S.;  John  Ferguson.  M.A. ;  R.  J.  Fris- 
well;  John  Heron;  M.  ^sL  P.  Muir ;  F.  J.  M.  Page;  W.  H.  Perkin, 
jun.,  F.R.S.;  S.  U.  Pickering,  M.A. ;  .John  A.  Yoelcker,  Ph.D.; 
W.  P.  Wynne,  B.Sc. 


Second    Anniversary    Dinner.      Wednesday,    March    30th,    1892. 
Professor  Crum  Brown,  F.R.S.,  President,  in  the  chair. 
Whitehall  Rooms,  Hotel  Metropole,  7.30  p.m. 

The  following  Fellows  and  guests  were  present : — 

Armstrong,  Dr.  Dodd,  Mr. 

Atkinson,  Dr.  Down,  Mr. 

Dunstan,  Prof.  Wvndham. 

Bassett,  Mr.  H.  Dyer,  Mr.  Bernbard. 

Baumer,  Mr.  Dyer,  Mr.  Thiselton. 
Beckett,  Mr.  J. 

Bevan,  Mr.  E.  J.  Fletcher.  Mr.  A.  E. 

Blount,  Mr.  Bertram.  Forbes,  Mr.  James. 

Bottle,  Mr.  A.  Formoy,  Mr. 

Foster,  Prof.  Carey. 

Clarke,  Mr.  E.  Foster,  Mr.  Wm.  ' 

Cooper,  Mr.  A.  Friswell,  Mr. 

Crookes,  Mr.  VV.  Fuller,  Mr.  J. 
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Gilbert,  Dr. 
Gladstone,  Dr. 
Godson,  Dr.  R. 
Gordon,  Mr.  J.  G. 
Greenaway,  llr.  A.  J. 
Groves,  Mr.  C.  E. 

Hall,  Mr.  Samuel. 
Harland,  Mr.  R.  H . 
Harley,  Dr.  George. 
Harrison,  Mr.  J.  W. 
Harvey,  Dr.  Selwyn. 
Harvey,  Mr. 
Hills,  Mr.  W. 
Howard,  Mr. 
Howie,  Mr. 

Institute  of  Cliemistry,  President  of  the 
(Prof.  Tilden). 

Institute  of  Electrical  Engineers,  Presi- 
dent of  the  (Prof.  Ayrton). 

Jamieson,  Mr.  A. 
Jones,  Eev.  F. 

Kellner,  Dr. 
Kemp,  Mr. 
Kincli,  Prof. 
Kingzett,  Mr. 

Lawson,  Dr. 
Lennard,  Mr. 
Louis,  Mr.  D.  A. 
Lister,  Sir  Joseph. 

MacEwan,  Mr. 
Makins,  Mr. 
Marsh,  Sir  Wm. 
Mend,  Mr.  E.  L. 
Moul,  Mr. 
Miiller,  Dr. 
Meldola,  Prof. 


Morley,  Dr.  H.  F. 

Odling,  Prof. 
Odling,  Mr. 

Page,  Mr.  F.  J.  M. 

Pattinson,  Mr.  J. 

Pauson,  Mr.  M. 

Perkin,  Dr.  W. 

Perry,  Prof. 

Pharmaceutical  Society,  President  of 
the  (Mr.  Carteig'ie). 

Physical  Society,  President  of  the  (re- 
presented by  Prof.  Eeinold). 

Ping,  Mr.  W. 

PuUar,  Mr.  E. 

Eobertson,  Mr. 

Eoyal  Institution,  Treasurer  of  (Sir  J. 
Crichton  Browne). 

Sibson,  Mr.  A.  E. 

Society  of  Public  Analysts,  President  of 

the  (Dr.  Hehner). 
Spiller,  Mr.  W. 
Stevenson,  Dr. 
Symons,  Mr. 

The  Times. 
Thomson,  Prof. 
Thome,  Dr. 
Thorpe,  Prof. 
Tookey,  Mr.  C. 
Trewby,  Mr.  H. 
Tyrer,  Mr. 

Voeleker,  Dr.  J. 
Yoelcker,  Mr.  E.  W. 

Ward,  Prof.  Marshall. 
Watt,  Dr.  George. 
Wynne,  Mr. 


The  following  toasts  were  proposed : — 


By  the  President. 

1.  Her  Most  Gracious  Majesty  the  Queen. 

2.  Their  Royal  Highnesses  the  Prince  and  Princess  of  Wales  and 

the  rest  of  the  Royal  Family. 
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By  Professor  Odling. 

3.  Kindred  Societies  and  Institutions,  coupled  with,  the  name  of 

the  President  of  the  Institute  of  Electrical  Engineers,  Pro- 
fessor Ayrton. 

By  Sir  Joseph  Lister,  Bart. 

4.  Chemical  Science,  coupled  with  the  name  of  the  President. 

By  Professor  Thorpe. 

5.  The  Visitors,  coupled  with  the  name  of  the  Treasurer  of  the 

Royal  Institution,  Sir  J.  Crichton  Browne. 


Correction  of  a  "  Note  on  a  new  acid  from  camphoric  acid.''  By 
W.  H.  Perkin,  jun.,  F.R.S.  (ante,  p.  55). 

The  author  desires  to  express  regret  that  he  had  overlooked  a 
previous  paper  by  Damsky  (Ber.,  1887,  296-1),  in  which  an  account  is 
already  given  of  the  acid  recently  described  by  him  as  new. 


SESSION  1892-93. 


April  7th,  1892.     Dr.  W.  H.  Perkin,  P.R.S.,  Vice-President  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Fredk. 
William  George  Blyth,  Clifton  Wood,  Clifton,  Bristol ;  George  Fitz- 
Brown,  Ditton,  Widnes ;  Walter  William  Duffield,  24,  Ursula  Street, 
Battersea,  S.W. ;  Walter  N.  Edwards,  4,  Heme  Hill  Road,  Camber- 
well,  S.E. ;  Harold  F.  Hills,  149,  Bow  Road,  London,  E. ;  John  H.  B. 
Jenkins,  23,  Harding  Street,  K'ew  Swindon;  Albert  Morris,  115, 
Hope  Street,  Dukinfield  ;  Joseph  Charles  Mulrenan,  45,  Manor  Road, 
Stoke  Newington,  N. ;  William  Herbert  Stables,  B.A.,  Glebe  House, 
KirkstalJ,  Leeds ;  Laurence  John  de  Whalley,  B.Sc,  26,  Park  Place, 
Greenwich. 

Of  the  following  papers,  those  marked  *  wer-e  read : — 

*1.  "  The  separation  of  arsenic,  antimony,  and  tin."  By  John 
Clark,  Ph.D. 

The  mixed  sulphides  of  arsenic,  antimony,  and  tin  obtained  in  the 
ordinary  course  of  analysis  are  dissolved  in  a  strong  solution  of  ferric 
chloride  in  chlorhydric  acid,    and   the   arsenic   is   distilled  off  and 
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"weighed  as  trisulphide.  The  residual  liquid  contains  the  antimony 
as  trichloride,  and  the  tin  as  stannic  chloride,  also  ferrous  and  ferria 
chlorides.  The  author  coiToborates  Loveton's  statement  that  anti- 
mony and  tin  can  be  separated  by  taking  advantage  of  the  diiference 
in  solubility  of  theii"  sulphides  in  solutions  of  hydrogen  chloride  of 
certain  strengths,  but  thinks  the  proportion  of  acid  should  be  reduced 
from  a  half  to  a  third,  to  ensure  the  complete  precipitation  of  the 
antimony,  and  to  aroid  the  necessity  of  filtering  through  cotton  "uool. 
He  recommends  a  combination  of  Loveton's  and  F.  W.  Clarke's  pro- 
cesses, and  without  removing  the  iron  salts  he  precipitates  the  anti- 
mony with  hydrogen  sulphide  in  a  tepid  solution  containing  from 
^  to  |-  of  its  volume  of  chlorhydric  acid  and  a  considerable  quantity 
of  oxalic  acid.  The  precipitate,  which  is  free  from  tin,  is  washed 
first  with  water,  then  with  alcohol,  and  finally  with  carbon  bisulph- 
ide, and  weighed  as  SboSa  after  being  heated  at  a  temperature  of 
about  130°  to  ensure  the  complete  expulsion  of  water.  He  considers 
this  t-emperature  sufficiently  high  to  dry  the  SbaSa.  He  points 
out  that  when  SbaSa  is  di'ied  at  130°,  it  suffers  little  or  no  further 
loss  in  weight  till  it  is  raised  to  the  temperature  at  which  it  is  con- 
verted into  the  black  sulphide,  and  his  experiments  indicate  that  the 
loss  in  weight  observed  at  this  stagfe  is  not  due  to  water  but  to  oxida- 
tion,  as  after  heating  between  200°  and  230°  for  several  days  there 
was  a  continuous  loss,  the  black  sulphide  becoming  brown,  and  it  was 
found  by  analysis  to  consist  chiefly  of  oxide  of  antimony. 

When  the  SbjSs  precipitate  is  large,  it  is  necessary,  after  drying, 
to  digest  it  in  carbon  bisulphide  to  extract  the  whole  of  the  sulphur. 
To  obviate  this  objection,  the  author  reduces  the  excess  of  ferric 
chloride  with  thin  sheet  iron,  and  as  soon  as  the  yellow  colour  has 
disappeared,  the  undissolved  iron  is  removed,  and  the  antimony 
which  has  come  down  is  redissolved  with  the  aid  of  a  little  ferric 
chloride,  which  is  added  drop  by  drop  till  the  solution  is  distinctly 
yellow  to  ensure  that  all  the  tin  is  in  the  stannic  state  ;  a  warm  solution 
of  oxalic  acid  containing  about  one-third  of  its  volume  of  chloi-hydric 
acid  is  then  added,  and  the  antimony  is  precipitated  as  SbsSa,  together 
with  traces  of  sulphur,  and  washed  with  water,  alcohol  and  carbon 
bisulphide. 

After  the  removal  of  the  antimony,  the  hydrogen  sulphide  is  ex- 
pelled by  boiling,  the  oxalic  acid  decomposed  with  potassium  per- 
manganate, and  the  tin  precipitated  in  a  hot  solution  with  hydrogen 
sulphide,  and  allowed  to  stand  till  cold.  The  SnSa  obtained  in  this 
way  can  be  filtered  off  and  washed  with  water  without  passing 
through  the  filter.  It  is  then  converted,  by  ignition,  into  Sn02,  in 
which  form  the  tin  is  weighed.  The  test  analyses  are  very  satis- 
factory. 


70 

For  qualitative  purposes,  in  distilling  oli'  the  arsenic,  a  condenser  is 
not  necessary,  a  bent  tube  dipping  into  water  being  sufficient.  It  is 
advisable,  liowever,  to  use  a  safety-tube  to  prevent  the  distillate 
coming  back. 

In  the  case  of  alloys,  the  metal  is  dissolved  in  strong  chlorhydric 
acid  with  the  aid  of  ferric  chloride  and  the  arsenic  distilled  off  at  once. 
The  antimony  and  tin,  after  being  separated  from  the  other  metals 
of  the  group,  are  then  estimated  in  the  manner  described  above. 

*2.  "  Platinous  chloride  and  its  use  as  a  source  of  chlorine."  By 
W.  A.  Shenstone  and  C.  R.  Beck. 

The  authors  have  examined  chlorine  from  sis  specimens  of  platinous 
chloride  of  independent  origin,  and  have  found  oxygen  and  hydrogen 
chloride  to  be  present  in  them  all.  From  these  results  they  conclude 
that  platinous  chloride  made  by  any  of  the  processes  hitherto  recom- 
mended, including  that  lately  suggested  by  L.  Pigeon,  contains  a  very 
perceptible  quantity  of  some  basic  compound,  Avhich  gives  off  water 
together  with  the  gases  previously  mentioned. 

They  have  noticed  that  after  mercury  has  been  exposed  to  the 
action  of  chlorine  in  the  presence  of  a  trace  of  water,  it  becomes 
capable  of  absorbing  hydrogen  chloride ;  it  is  not  yet  certain  whether 
this  action  depends  on  the  presence  of  oxygen  or  not. 

*3.  "  Note  on  the  adhesion  of  mercury  to  glass  in  the  presence  of 
halogens."     By  W.  A.  Shenstone. 

The  author  finds  that  carefully  purified  chlorine,  bromine  and 
iodine  affect  mercury  like  ozone,  causing  it  to  adhere  to  glass  in  a 
remarkably  perfect  manner. 

*4.  "  The  decomposition  of  mannitol  and  dextrose  by  the  Bacillus 
ethaceticus.'"     By  Percy  F.  Franklaud,  F.R.S.,  and  John  S.  Lumsden. 

The  products  of  the  fermentation  of  both  these  compounds  consist 
of  ethyl  alcohol,  acetic  acid,  carbonic  anhydride,  hydrogen  and  traces 
of  succinic  acid.  When  the  fermentations  are  conducted  in  a  closed 
space,  there  is  invariably  also  a  considerable  quantity  of  formic  acid 
produced,  whilst  in  fei'mentations  in  an  open  space  (flasks  plugged 
with  cotton  wool),  formic  acid,  except  in  traces,  is  a  most  exceptional 
product.  The  same  phenomenon  has  been  already  pointed  out  by 
one  of  the  authors  in  the  case  of  a  fermentation  with  another  or- 
ganism {B.  ethacetosuccinicus),  and  it  is,  doubtless,  due  to  formic  acid 
being  one  of  the  primary  products  of  the  fermentation,  and  then 
breaking  up,  more  or  less  completely,  into  equal  volumes  of  carbonic 
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anLydride  and  hydrogen  ;  this  decomposition  is,  however,  retarded 
■when  the  products — carbonic  anhydride  and  hydrogen — are  prevented 
from  escaping,  as  is  the  case  in  fermentations  conducted  in  a  closed 
sj^ace.  Indeed,  the  proportion  in  which  the  carbonic  anhydride  and 
hydrogen  were  found  coincides  almost  exactly  with  that  in  which  they 
are  present  in  formic  acid.  The  proportions  in  which  the  several 
products  ai-e  obtained  from  mannitol  is  approximately  represented 
by  the  equation: — 

aCeHuOe  +  H,0  =  C.HiO,  +  oCoHsO  +  5CH.0,  +  COo, 

whilst  in  the  case  of  the  dextrose,  the  products  occur  in  the  propor- 
tions : — 

2-5aHoO  :  l-oCoHA  :  BCB.,0.  :  CO^. 

Thus,  there  is  more  acetic  acid  in  proportion  to  alcohol  and  formic 
acid  produced  in  the  case  of  dextrose  than  in  that  of  mannitol.  The 
carbon  dioxide  given  among  the  products  really  represents  that 
liberated  fi-om  the  calcium  carbonate  present  in  excess  by  a  fixed 
acid  insoluble  in  ether,  the  nature  of  which  could  not  be  determined. 

The  fermentations  conducted  in  a  closed  space  are  always  found  to 
be  markedly  less  complete  than  those  whijh  take  place  iu  an  open 
one. 

There  is  a  close  qualitative  and  quantitative  resemblance  between 
these  fermentations  by  the  B.  ethaceticus  and  those  previously  de- 
scribed by  one  of  the  authors  as  taking  place  through  the  agency  of 
the  Pneumococcns  (Friedlander),  which  renders  it  probable  that  this 
ethacetic  decomposition  is  a  very  general  and  typical  form  of  fer- 
mentative change. 

Discussio>\ 

Dr.  Armstkong,  after  remarking  on  the  interest  attaching  to  the 
discovery  of  formic  acid,  in  considerable  quantity,  among  products  of 
fermentation,  said  that  he  could  not  think  the  explanation  satisfac- 
tory which  the  authors  had  advanced  of  the  non-production  of  this 
acid  when  closed  flasks  were  used,  viz.,  that  the  breaking  up  of  the 
acid  into  hydrogen  and  carbon  dioxide,  which  took  place  when  fer- 
mentation was  conducted  in  open  vessels,  was  retarded  by  their  pre- 
sence when  the  products  were  prevented  from  escaping  :  that  such  an 
influence  could  be  exerted  on  a  fermentation  from  without  was 
scarcely  probable,  according  to  present  knowledge.  It  was  more 
likely  that  there  were  distinct  initial  diflerences  between  fermenta- 
tions carried  on  under  the  two  sets  of  conditions. 

Professor  Feaxklakd,  in  reply,  said,  that  he  thought  the  difierence 
might  be  attributable  to  a  difterence  in  pressure,  involved  in  collect- 
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ing  the  gases,  in  the  one  case,  over  mercury,  rather  than  to  absence 
of  air,  and  he  was,  therefore,  at  present  studying  the  influence  of 
pressure. 

In  reply  to  a  question  by  Dr.  Kipping,  he  added  that  it  was  very 
remarkable  that,  notwithstanding  both  alcohol  and  acetic  acid  were 
formed,  no  trace  of  ethylic  acetate  could  be  detected  among  the 
products. 

*5.  "The  preparation  of  glycollic  acid."     By  H.  G.  Colman. 

Glycollic  acid  may  be  readily  prepared  by  boiling  a  concentrated 
solution  of  potassium  chloracetate  for  24 — 30  hours  in  a  flask  con- 
nected with  a  reflux  apparatus ;  the  product,  which  consists  of  a 
solution  of  glycollic  acid  and  potassium  chloride,  is  distilled  under 
reduced  pressure,  the  temperature  in  the  distilling  flask  not  being 
allowed  to  rise  above  70°,  and  the  residue  is  mixed  with  a  large 
quantity  of  acetone,  filtered  from  the  separated  potassium  chloride, 
and  the  acetone  solution  concentrated  :  glycollic  acid  soon  separates 
out  in  colourless  crystals,  which  only  contain  Oo  per  cent,  of  ash,  and 
are  sufficiently  pure  for  most  purposes.  The  yield  is  about  85  per 
cent,  of  the  theoretical. 

Glycollic  anilide,  CeHj-^H-CO'CHoOH.  may  be  prepared  by  heating 
glycollic  acid  for  some  time  at  240",  boiling  the  residue  with  aniline, 
and  recrystallising  the  product  from  water ;  it  has  the  properties 
assigned  to  it  by  Norton  and  Tscherniak  {Bull.  Soc.  Chim.,  30.  104). 
Attempts    were    made    to     convert    this    compound    into    oxindole, 

'C6H4<^-j;^-rT*>CO,  by  eliminating  the  elements  of  water,  but  without 

success;  phosphorus  pentoxide  acts  on  the  anilide,  but  the  crystalline 
product  consists  simply  of  the  phosphate  PO(0'CH2'CO'NH-Ph)3. 

According  to  measurements  made  by  Mr.  W.  J.  Pope,  the  crystals 
•of  glycollic  acid  obtained  from  an  acetone  solution  belong  to  the 
orthorhombic  system,  «  :  6  :  c  =  0'r74  :  1  :  0"868,  and  exhibit  the 
macropinacoid  (100),  the  brachypinacoid  (010),  the  macrodome  (101) 
and  the  prism  (110).  Glycollic  acid  would  seem  to  be  dimorphous, 
as  Groth  has  desci-ibed  (Krys.  Zeit.,  5,  309)  crystals  of  the  acid 
obtained  from  aqueous  solution,  vehich  belong  to  the  monosjmmetric 
system.  Glycollic  anilide  crystalli.ses  in  the  raonosymmetric  system, 
a  :  6  :  c  =  0"9322  :  1  :  ?  ;  ,3  =  64°  55',  and  show  the  orthopinacoid 
.(100),  the  basal  pinacoid  (001),  and  the  prism  (110). 


6.  "  Researches  on  silicon  compounds  and  their  derivatives. 
Part  YI.  The  action  of  silicon  tetrachloride  on  substituted  phenyl- 
amines."     By  J.  Emerson  Reynolds,  D.Sc,  F.R.S. 

In  Part  V  of  this  investigation  the  author  described  some  members 
of  a  class  of  silicon  compounds  of  the  type  Si(R]SrH)4,  obtained  by 
the  interaction  of  silicon  tetrabromide  and  tetrachloride  and  aniline, 
ortho-  and  para-toluidine  and  a-  and  /3-naphthylamine  ;  the  action  of 
a  silicon  haloid  on  the  secondary  and  tertiary  alkaloids  diphenyl- 
amine,  ethylaniline  and  diethylaniline  is  now  described. 

Diphenylamine,  when  free  from  extraneous  matter  capable  of 
decomposing  silicon  chloride,  combines  with  the  latter  to  form  an 
unstable  addition  compound,  which  is  decomposed  below  the  boilinGT 
point  of  benzene.  I^o  interaction  with  the  silicon  lialoid  was  ob- 
tained analogous  to  that  which  readily  occurs  with  phenylamine. 

Ethylaniline,  on  the  contrary,  is  easily  acted  on  by  silicon  chloride, 
ethylaniline  chlorhydride  separating,  a  liquid  product  being  obtained 
containing  the  new  compound  Si(Ph]SrEt)4. 

Diefhi/ht7iiline,  when  pure,  is  but  feebly  acted  on  by  silicon  tetra- 
chloride even  when  heated  with  it  at  190°  under  pressure  ;  no  ethyl 
chloride  separates,  but  the  compound  PhNEtaHCl  is  formed  together 
with  a  liquid  which  probably  contains  the  compound  Si(C6Hj]S'Et2)4. 

It  appears,  therefore,  that  the  substitution  of  phenyl  for  but  one 
atom  of  hydi-ogen  in  aniline  confers  on  the  resulting  alkaloid  greater 
immunity  from  attack  by  silicon  tetrachloride  than  displacement  by 
«thyl  of  part  or  all  the  amidic  hydrogen  of  aniline. 

7.  "  Chemistry  of  the  compounds  of  thiourea  and  thiocarbimides 
with  aldehyde-ammonia."     By  Augustus  E.  Dixon,  M.D. 

In  a  previous  paper  (Chem.  Soc.  Trans.,  1888,  411)  the  author 
showed  that  the  alkyl  and  allied  thiocarbimides  and  aldehyde-am- 
monias interact  in  accordance  with  the  equation  : — 

R-N"CS  +  2R'CH(OH)NH2  =  CSN3H,R(CHR')2  -+-  2H,0, 

and  the  possibility  was  suggested  of  a  connection  between  the  class 
of  substances  so  formed  and  a  compound  obtained  by  Nencki 
(Ber.,  7,  162)  by  the  action  of  thiourea  on  aldehyde-ammonia. 

The  principal  general  results  established  by  a  continuation  of  this 
investigation  are  that  Nencki's  compound,  a  homologue  of  the  latter 
(obtained  from  thiourea  and  valeraldehyde-ammonia),  and  the  thio- 
carbimide  derivatives  formed  in  accordance  with  the  equation  above 
given  agree  in  properties  in  the  following  respects  : — 

(1.)  They  combine  with  picric  acid  in  equimolecular  proportions. 
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(2.)  They  are  decomposed  by  hot  acetic  anhydi'ide,  with  separation 
of  both  aldehyde  groups,  together  with  one  of  the  three 
nitrogen  atoms,  the  corresponding  acetylated  thiourea  being 
formed;  Avhile  (3.)  boiling  with  water  effects  an  analogous 
decomposition,  save  that  the  resultant  thiourea  is  non- 
acetylated. 

(4.)  They  combine  with  silver  nitrate,  forming  sparingly  soluble 
addition  products,  which  are  more  or  less  unstable  in 
presence  of  watei*. 

From  this  similarity  in  behaviour  the  inference  is  drawn  that  they 
are  members  of  the  same  class. 

Though  thiourea  and  aldehyde-ammonia  readily  icteract,  this  was 
not  found  to  be  the  case  when  substituted  thioureas  were  employed: 
under  no  circumstances  (and  the  experiments  were  conducted  under 
a  great  variety  of  conditions)  was  any  sign  of  combination  observed. 
This   inei'tness    is    difficult  of    explanation   if    the    nionosubstituted 

thioureas  possess  the  structure  CS<^^-rT    ,  but  is  intelligible  on  the 

NHo 
supposition  that  they  are   of  the   form  HN!C<^q-rT"-      Evidence   in 

favour  of  the  latter  formula  has  already  been  adduced  from  a  slightly 
different  point  of  view  b}^  Professor  Emerson  Reynolds  {Chem.  Soc. 
Trans.,  1891,  394),  who,  further,  considers  it  probable  that  the  sub- 
stituting radicle  displaces  hydrogen  in  the  imidic  group. 

The  following  compounds,  amongst  others,  are  described  : — 

Thiourea   and    valeraldehyde- ammonia,    CSN3B[3(C5Hio)2 — flattened^ 

rhombic  crystals,  insoluble    in  water,   and   melting    between 

120°  and  121°  (uncorr.). 
Methylthiocarhimide  and  acetaldehyde  a?)iinonia,CSN'3H2Me(CHCH3)2- 

— white  needles,  soluble  in  water  and  alcohol ;    melting  point 

142—143°  (uncorr.). 
Acetylthiocarbimide  and  aldehyde-ammonia,  CSN3H2Ac(CHCH3)2HnO' 

— slender  needles,  soluble  in  water  and  alcohol ;  melting  point 

187"  (uncorr.). 
Phenyl carhimide    and    aldehyde- ammonia,     COI^3H2Ph(CHCH3)2 — 

satiny  needles,  insoluble  in  water,  sparingly  soluble  in  alcohol ; 

melting  point  199 — 200°  (uncorr.). 

8.  "  The  atomic  weight  of  boron."  By  J.  L.  Hoskyns-Abrahall, 
B.A.,  Ph.D.,  late  Bishop  Berkeley  Fellow  of  the  Owens  College^ 
(Edited  by  T.  Ewau  and  P.  J.  Hartog,  of  the  Owens  College.) 

The   deceased  author  determined  the  atomic  weight  of  boron  byj 
estimating  the  amount  of  silver  necessary  to  precipitate  the  bromine 
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of  a  known  weight  of  boron  bromide.  The  editors  have  drawn  up 
from  the  notes  of  the  almost  completed  research  a  memoir  which  will 
shortly  be  submitted  for  publication.  The  results  of  the  final  series 
of  determinations  are  as  follows  : — 


Number  of 

Weight  of 

Weight  of 

Ratio  of 

Atomic  weight  of 

bulb. 

BBr3. 

Ag. 

BBr3  to  Ag. 

boron  (0  =  IG). 

19 

1-65511 

2-13759 

0  -774288 

10  -838 

23 

4--4P783 

5-77127 

0-774153 

10-794 

25 

8-42315 

10-88065 

0-774146 

10  -792 

11 

7-7219  4 

9  -97405 

0  -774-203 

10-811 

32 

4-09274 

5-28595 

0 -774208 

10-831 

10 

8-03235 

10  -37420 

0-774262 

10-829 

Mean  error  =  0-017. 

The  mean  atomic  weight  is  10816 ;  the  probable  error  being 
O'OOoo. 

The  atomic  weight  obtained  by  taking  the  total  of  the  mean  weights 
of  boron  bromide  and  of  silver  used  in  the  series  of  determinations  is 
10-811. 

The  atomic  weights  used  in  the  calculation  are  Ag  =  107*923,  Br 
■=  79-951.     (Clarke,  Constants  of  Xature.) 

It  is  to  be  noticed  that  an  experimental  error  of  1  part  in  1000  in 
the  determination  of  the  ratio  of  boron  bromide  to  silver  will  produce 
an  error  of  23  parts  in  1000  in  the  atomic  weight,  owing  to  the  small 
percentage  of  boron  present  in  boron  bromide. 
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I 


81 

Hewitt,  John  Theodore, 

St.  John's  College,  Cambridge. 
Assistant  Demonsti'ato]-,  University  Laboratory,  Cambridge.  Papers 
on  "  Chlorinated  Pheuj-lhydrazines "  and  "  Citraconfluorescein." 
Trans.,  1890.  Work  on  Anthrachinon  Derivatives,  jointly  with 
Professor  Gatterman.  Woi'ked  as  Student  in  the  following : — 
Royal  College  of  Science  (Assoc.  R.C.S.),  Cambridge  Univ.  Lab. 
(B.A.),  Heidelberg  University  Laboratory.  B.Sc.  London;  Exhibi- 
tioner and  Scholar  in  Chemistry  ;  Hutchinson  Research  Student, 
St.  John's  College,  Cambridge. 

M.  M.  Pattison  Muir.  S.  Ruheinann.         A.  Hutchinson. 

Sidney  Skinner.         T.  H.  Easterfield. 

Jenkins,  John  H.  B., 

2'S,  Harding  Street,  New  Swindon. 
Chief  Assistant  Analyst  at  Laboratory  of  Great  Western  Railway 
Company.  Five  years'  experience  in  general  Analytical  Chemistry, 
and  previous  scientific  training.  Whitwortb  Exhibitioner  (1888). 
Teacher  of  Chemistry  and  Physics  at  Evening  Classes  of  Swinden 
and  North  Wilts  Technical  School. 

Frank  W.  Harris.         H.  J.  Phillips.  C.  A.  Serre. 

L.  Ai'chbutt.  David  Hoicard.         F.  J/.  Mercer. 

Lindley,  Hubert  Edward, 

13,  St.  Bartholomew  Road,  Camden  Road,  London,  N. 
Principal  Assistant  in  the  Laboratory  of  the  Royal  Veterinary 
College,  London,  IS".  W.  Member  of  the  Society  of  Chemical  Industry. 
Was  nearly  a  year  apprentice  to  H.  Buckeridge,  Esq.,  F.I.C.,  F.C.S., 
but,  owing  to  his  death,  went  as  Pupil  Assistant  to  Dr.  W.  Johnstone, 
F.C.S.,  &c.,  where  I  was  nearly  three  years,  until  I  succeeded  in  ob- 
taming  the  above  at  the  R.V.C.,  where  I  have  been  nearly  a  jear. 

James  Bayne.  William  Johnstone. 

Vivian  B.  Lewes.  C.  W.  Heaton. 

R.  H.  Harland.  Percy  A.  E.  Eichards. 

Orestes  V.  P'lsani. 

Lintern,  Albert  Augustus,  B.Sc. 
High  School,  Middlesbrough. 
Science  Lecturer.     Three  years'  experience  in  teaching  Chemistry. 
Author  of  "  Scheme  of  Practical  Chemistry."      Senior  Lecturer,  Mid- 
dlesbrough Technical  School. 

Jno.  Archyll  Jones.         C.  H.  Ridsdale.         Alfred  C.  Wilson. 
J.  E.  Stead.  William  Ramsay. 
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Major,  George  Harry, 

Coldsti'eam.  Street,  Llanelly. 
Sclaoolmaster  (Head).  Higher  Grade  Science  and  Art  Scliool, 
Llanelly.  First  Class  Certificate  Education  Department.  Holder  of 
10  Advanced  Science  Certificates  (Honours,  Hygiene),  including 
First  Classes  in  Theoretical  and  Practical  Chemistry.  Science 
Teacher  and  Lecturer  for  12  years,  and  late  Head  ^Master  of  Science 
School,  Berraondsey.  Head  Master  of  Higher  Grade  School  and 
Chemical  Laboratory,  Llanelly.  Examiner  of  Schools  to  British  and 
ForeigTi  School  Society,  London. 

John  J.  Pilley.  Gw.  Evans.  A.  E.  Barclay. 

John  Hoicard.  21.  Carteighe.  A.  C.  Abraham. 

Tliomas  Greenish. 

McKerrow,  William  James, 

c/o  Hall,  McKerrow  »fc  Co.,  Nicholas  Street,  Manchester. 
Research  Student.  Doctor  of  Science,  Tiibingen.  Two  yeai's  in 
the  Chemical  Laboratories  of  the  Owens  College.  Herr  W.  T. 
McKerrow  hat  im  hiesigen  Laboratoriam  den  vollstiindigen  analy- 
tischen  nnd  praparativen  Uebungscurs  durchgemacht,  dann  eine  sehr 
tiichtige  selbstiindige  Untersuchung  iiber  Bromsilbertrages  ausgefiihrt, 
auf  Gruud  cleren  den  Doctorgrad  erwarb,  uud  zuletzt  im  Sommer 
1891  die  Stelle  eines  Assistenten  am  Chemischen  Laboratoriiim  zu 
meiner  vollen  Zufriedenheit  versehen.  Ich  enipfehle  ihn  angelegent- 
lich  zur  Aufnahme  in  die  Chemische  Gesellschaft. 

Dr.  Lothar  Meyer.         Harold  B.  Dixon.  Arthur  Harden. 

C.  Schorlemmer.         G.  H.  Bailey. 

Milnes,  Ernest  E., 

Ashfield,  Bradford. 
Demonstrator.     Demonstrator  in  the  Chemistry  and  Dyeing   De- 
partment, Bradford  Technical   College  ;  late  Demonstrator  Chemistry 
and  Dyeing  Department,  Manchester  Technical  College  ;  Lecturer  on 
Wool  Dyeing  (City  and  Guilds)  at  Guiseley  Mechanics'  Institute. 
C.  Rawson.  Thorp  Whitaker.  R.  Elliot  Steel. 

James  R.  Applejard.  Watson  Smith. 

Moore,  Cresacre  George,  B.A., 
St.  Clement's  Yic,  Truro. 
Experimental  Chemist.     Studied   Chemistry   two   years  at  Christ 
Church,  Oxford;  took    Second  Class   Chemistry  Special,  Cambridge; 
Assisted  Mr.  Lewis  (Downing)  in  Laboratory  and  at  C.C.  Lectures ; 
Original  Work  on  Sewage ;  New  Process  for  Production  of  Acetates. 
Alfi'ed  Hy.  Allen.         A.  Vernon  Harcourt.  Percy  Elford. 

Alf.  W.  Stokes.         John  J.  Beriuo:er. 
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Morris,  Albert, 

115,  Hope  Street,  Dakiiifield. 
Scieuce  Teacher.  Head  of  Albion  Organised  Science  School ; 
Chemical  Lecturer  Dukinfield  Technical  School ;  Scieuce  Teacher  in 
Chemistry  and  Allied  Sciences  for  the  past  six  years.  As  Student 
1st  B.A.  and  1st  B.Sc,  London  University.  Honours,  South  Ken- 
sington Science  and  Art  Department. 

J.  Howard.  R.  L.  Taylor.  Joseph  Morris. 

W.  W.  Haldane  Gee.         C.  A.  Buckmaster. 

Mulrenan,  Joseph  Charles, 

45,  Manor  Road,  Stoke  Nevvington,  N. 
Science  Teacher.     Student  for  two  years  in  Chemical  and  Physical 
Departments  of  Finsbury  Technical  College,  and  two  years  in  Train- 
ing College,  Borough  Road.     At   present   Science  Teacher  in  Higher 
Grade  Schools,  Wood  Green. 

R.  Jkleldola.  Gerald  T.  Moody.  W.  J.  Pope. 

J.  Howard.  F.  StoMley  Kipping.  W.  P.  Hatton. 

Northing,  John, 

96,  Tritonville  Road,  Sandymount,  Co.  Dublin. 
Chemist  and  Technical  Manager,  United  Alkali  Company  (Ltd.), 
Sir  John  Rogerson's  Quay,  Dublin.     Chemist  and  Technical  Manager 
of  Works;  of  20  years'  experience. 

W.  N.  Hartley.  Thos.  A.  Shegog.       Chas.  R.  C.  Tichborne. 

Arthur  R.  Haslam.    A.  E.  Lewis.  Thomas  Byrne. 

W.  E.  Adeneij. 

Oldershaw,  Frederick  J., 

3-4,  Branihall  Lane,  Stockport. 
Schoolmaster  and  Science  Teacher.  Science  Teacher  of  Chemistry, 
Physiography,  Sound,  Light  and  Heat,  Hygiene,  and  Mathematics  at 
Brentnall  Street  Higher  Grade  School,  Stockport.  Possessor  of  Fir.st 
Class  Honours,  Practical  Inorganic  Chemistry,  together  with  Eight 
First  Advanced  Sciences.  Two  years'  training  in  studying  and 
teaching  Science  at  Westminster  Training  College.  Courses  in 
Chemistry  at  Owens  College,  Manchester;  also  courses  in  Chemistry 
and  Metallurgy  at  Stockport  Technical  School. 

Geo.  A.  Pingstone.         R.  J.  Brown.  G.  H.  Bailey. 

Arthur  Harden.  Gilbert  J.  Foicler.    John  J.  Pilley. 

Richardson,  Albert  Ernest, 

4,  Black  Hall  Road,  Oxford. 
Undergraduate,   Oxford  University.     Lecturer  on  the  subjects   of 
Chemistr}-  and  Electricity  to  the  Oxford  City  Council.     Studied  at 
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Finsbury  Teclinical  College  two  years  (holding  a  Saddlei's'  Seliolav- 
sliip)  ;  at  the  Central  Institution,  South  Kensington,  one  year ;  and 
at  the  Oxford  University  three  years.  Associate  of  the  Institution  of 
Electrical  Engineers. 

"William  Odling,  John  Conroy. 

Henry  E.  Ajmstrong.  Frederick  M.  Parkin. 

V.  H^  Veley.  W.  W.  Fisher. 

John  Watts.  J.  E.  Marsh. 

Richardson,  Reginald.  E denser  Stanley, 
Elmfield,  Knighton,  Leicester. 
Manufacturing  Chemist.  For  five  years  at  Uppingham  School, 
under  John  Hinton,  Esq.,  B.A.  Oxon.,  Scholar  Balliol  College  ;  two 
years  under  Professor  Fresenins,  Privy  Anlic  Counsellor,  Professor 
of  Chemistry,  Physics,  &c.,  Wiesbaden,  Germany  ;  also  under  Pro- 
fessor Heinrich  Fresenius,  Dr.  Wilhelm  Fresenius,  and  Dr.  Hintz, 
Director  of  Organic  Laboratories,  Wiesbaden. 

John  Hodgkin.  R.  Fresenius. 

Jno.  Geo.  Fred.  Richardson.  H.  N.  B.  Richardson. 

Lewis  Ough.  M.  Garteighe. 

G.  F.  ScliacU.  John  AttfieU. 

Smith,  John  Meadows, 

6G,  College  Street,  Chelsea,  London,  S.W. 
Chemist.       I  have    spent    three  years  at  the  Finsbury  Technical 
College,  and  obtained  the  Certificate  in   the  Chemical  Department ; 
at  present  Chemist  to   British  Copal  Refining  and  Varnish  Manufac- 
turing Company. 

R.  Meldola.         Arthur  R.  Ling.         J.  Kear  Colwell. 
Gerald  T.  Moody.         W.  J.  Pope. 

Stables,  William  Herbert,  B.A., 

Glebe  House,  Kirkstall,  Leeds. 
Lecturer.  Bachelor  of  Arts  (Honours),  Victoria.  Ackroyd  Scho- 
lar (Chemistry  and  Physics).  Senior  Brown  Scholar  (Chemistry  and 
Phyvsics),  Toi-kshire  College.  Prizeman  and  Medallist,  First  Class 
iu  Honours,  South  Kensington,  &c.,  &c.  ;  Research  Work  on  the 
"  Viscosity  of  Saponin."  Lecturer  in  Chemistry  and  Physics,  Wake- 
field Tecbnical  School. 

T.  E.  Thorpe.         Arthur  Smithells.         Herbert  Ingle. 
/.  B.  Cohen.  H.  E.  Procter. 

Stenhouse,  James, 

Tautiekl,  Inverleitli  Row,  Edinburgh. 
Chemist  in    Gas   Works.     Two  years    Student    of    Chemistry    in 
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Edinburgh  Scliool  of  Medicine,  and  five  years  at  Heriot  "Watt 
College,  two  jcars  of  whicli  I  was  engaged  in  Research.  Joint  author 
with  Professor  Perkin  of  two  Contributions  to  Trans,  of  the  Soc. 
(i.e.),  "  Benzoylacetic  Acid,  and  some  of  its  Derivatives "  (1891, 
996)  ;  "  The  Synthetic  Formation  of  Closed  Carbon  Chains,"  Part  I 
(continued)  (1892,  67). 

J.  Falconer  King.         W.  H.  Perkin,  Jan.         A.  G.  Perkin. 
F.  Stanley  Kipping.         H.  MulUneux  Walmsley. 

Thompson,  George  de  Roos, 

28.  Treletli  Road,  Askam-in-Furness,  Lancashii'e. 
Analytical  Chemist  at  the  Askani  and  IMillora  Hcematite  Co.,  Lan- 
cashire. Anal3-tical  Chemist  for  three  years  at  Morris  Bros.  Chemi- 
cal Works,  Stockwitli,  near  Gainsborough :  Works  consisting  of 
Copper  Extraction,  Manures,  Sheep  Dip,  &c.  A  Student  at  the 
"^'orkshire  College,  Leeds,  for  two  years,  woi-king  in  the  Chemical 
Laboratory  four  days  per  week,  the  rest  of  the  time  being  devoted  to 
attending  Lectui'es  on  Chemistry,  Physics,  and  Engineering.  At 
present  time  is  Analytical  Chemist,  and  has  been  for  past  three  years, 
at  the  Millom  and  Askam  flfematite  Co.  Lecturer  on  Chemistiy  in 
the  town  of  Askam-in-Furness,  under  the  County  Council. 
Arthur  Smithells.  Herbert  Ingle. 

Charles  H.  Bothamley.  Wm.  Thos.  Gent. 

Julius  B.  Cohen. 

Trobridge,  Arthur, 

Langley,  near  Birmingham. 
Analytical  Chemist.     18  years  with  Messrs.   Chance  Bros.,  Alkali 
Woi'ks,    near   Birmingham;     5^    years  as  Assistant  Chemist;    12^ 
years  as   Sub-manager.     Science  and  Art   Department  Examination 
(First  Class  Honours),  1877,  in  Inorganic  Chemistry,  &c. 
T.  C.  Hep  worth.  Harry  Baker. 

Geo.  Fred.  Brindley.  Edward  Jackson. 

E.  Cleminshaw. 

Tuer,  Arthur  Holt, 

Thoruhill,  Wigan,  Lancashire. 
Analytical  Chemist.  Student  at  the  Technical  School  and  Owens 
College,  Manchester.  Assistant  to  Messrs.  Holland  &  Philips, 
Analysts,  Manchester.  Chemist  with  Messrs.  W.  Blythe  &  Co., 
Church.  Senior  Assistant  to  Professor  Burghardt,  Analyst,  Man- 
chester. Five  years  Chemist  with  the  Standish  Co.,  Limited,  near 
Wigan. 

Philip  Holland.  Rowland  Williams.         A.  B.  Griffiths. 

Harold  Follows.         Harry  Baker.  John  C,  Watson, 
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Tweedie,  Thomas  Shortridge, 
The  jMoat,  Annan. 
Pharmaceutical    Chemist.      Nine    months'    course    of    Analytical 
Chemistry   with  J.   Falconer  King,   Esq.,  City  Analyst,  Edinburgh; 
also  nine  months  with  Dr.  Aitken,  Chemist  to  Highland  and  Agri- 
cultural Society,  Edinburgh. 

Robert  Wallace.         J.  Falconer  King.         Adam  Gibson. 
John  Hunter,         Alex.  Kinnimont. 

Wells,  George  Isaac  James,  P.I.C., 

Kinderton  Lodge,  Middlewich,  Chesbire. 
Manager  of  the  Cheshire  Alkali  Company's  Ammonia  Soda  Works 
Middlewich.     For  over  3U  years  has  had  the  management  of  Alkali 
and  other  Chemical  and  Metal  Extracting  Woi'ks. 

W.  F.  Lowe.         J.  W.  Kynaston.         A.  Korman  Tate. 
Edward  Davies.  Alfred  E.  Fletcher.     C.  R.  Alder  Wright. 
A.  J.  Greenaicay. 

Whalley,  Lawrence  John  de,  B.Sc, 

26,  Park  Place,  Greenwich,  S.E. 
Chemist  in  charge.  Sugar  Refinery,  Plaistow  Wharf,  Victoria 
Docks,  E.  (Messrs.  Abram  Lyle  and  Sons,  Limited).  Student  at  the 
Royal  Scliool  of  Mines  and  Science  Schools,  South  Kensington, 
1875-6-7,  and  afterAvards  Assistant  Tutor  in  the  Laboratories. 
Chemist  in  a  Tar  Works,  Ij  years.  Registered  Teacher  in  Paper 
Manufactui'e,  City  and  Guilds  of  London  Institute.  Teacher  of 
Chemistry. 

Leonard  Temple  Thorne.  Arthur  G.  Bloxam. 

A.  J.  Greenaway.  John  T.  Leon. 

C.  B.  Alder  Wright. 

Warren,  Cyprian  A., 

36,  The  Grove,  Clapham  Road,  S.W. 
Analyst.     2  years  Student  at  Finsbury  Technical  College  ;  3  years 
Student  at  Central  Institution;     2i   years   Assistant  to  Dr.  Moiitz 
(Chemist  to  the  Country  Brewers'  Society), 

Henry  E.  Armstrong.         Gerald  T.  Moody.         W.  J.  Pope. 
Edwd.  R.  Moritz.  G.  Harris  Morris.         Horace  T.  Brown. 
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HAEKISOX    AND  SONS,  PUINTESS  IN  OUDINAKY  TO  HER  MAJESTY,  ST.  MAETIn's  LANE. 


Ismed  14/5/1892. 

P  R  O  C  E  E  D  I IS^  G  S 

OF   THE 

CHEMICAL    SOCIETY. 

No.  111.  Session  1892-93. 


April  21st,   1892.     Professor  A.   Crum  Brown,  F.R.S.,  President,  in 

the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs,  John 
W.  Alcock,  Central  Brewery,  45,  Mott  Street,  Birmingham  ;  Frederick 
Whitelej.  B.A.,  20,  Dunhcrley  Street,  Oldham. 

The  following  paper  was  read  : — 

9.  "  Masrite,  a  new  Egyptian  mineral,  and  the  possible  occurrence 
of  a  new  element  therein."  By  H.  Droop  Richmond  and  Hussein 
Off. 

The  mineral  in  question  is  a  variety  of  fibrous  alum,  sent  to  the 
Khedival  Laboratory  at  Cairo  by  S.  E.  Johnson  Pacha.  From  1  to 
nearly  4  per  cent,  of  cobalt  was  found,  in  different  samples.  This 
being  the  first  occasion  on  which  cobalt  has  been  met  with  in  Egypt, 
the  authors  were  led  to  enquire  whether  the  blue  colour  used  in 
paintings  on  Egyptian  monuments  contained,  that  element ;  they  were 
unable  to  detect  it,  however,  in  the  samples  they  obtained,  which 
owed  their  colour  to  compounds  of  copper  and  iron. 

The  mineral  is  principally  interesting  on  account  of  \he  presence  in 
it  of  a  minute  quantiLy  of  a  substance  having  properties  apparently 
unlike  those  of  any  known  element,  which  the  authors  provisionally 
term  masrium,  from  the  Arabic  name  for  Egypt. 

From  an  analysis  of  the  oxalate,  on  the  assumption  that  it  is  a 
bivalent  element,  the  atomic  weight  of  "masrium"  is  calculated  to 
be  228 ;  and  the  authors  point  out  that  there  is  a  vacant  place  in  the 
periodic  system  in  the  glucinum-calcium  gi'oup  for  an  element  having 
the  weight  225.  In  many  of  its  properties  "  masrium "  resembles 
glucinum,  and  the  oxalate  is  analogous  to  that  of  calcium. 


Masrite  has  tlio  composition 

(Al,Fe)303-(Ms,Mn,Co,Fe)0-4S03-200Ho, 

the  following  being  the  results  of  the  analysis  of  one  of  the  samples 
examined :  — 

Water 40-35 

Insoluble  matter    ....  2"61 

Alumina 10"62 

Ferric  oxide 1'63 

Masric     ,,       0-20 

Manganous  oxide 2'o6 

Cobaltous        , 1-02 

Ferrous             ,,       4'23 

Sulphuric        .,       36-78 

100-00 


]May  5th,  1892.     Professor  A.  Crum  Brown,  F.R.S..  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  jNIessrs.  Percy 
Targett  Adams,  Ophthalmic  Hospital,  Maidstone ;  Charles  Bayliss, 
Selby  Park,  near  Birmingham  :  Arthur  Sandei'son  Bleckly,  Tlielwall 
Lea,  near  Warrington ;  Henry  Couldong,  H.M.  Mint,  Bombay, 
India;  Herbert  Entwistle.  Crossbill  Terrace,  476,  Padiham  Road, 
Bromley ;  John  Fenton  Newall,  Marple,  and  8,  Market  Place,  Man- 
chester; Charles  James  N^orris,  Skipton  Gi-amraar  School;  Ernest 
Heber  Smith,  54,  Cambrian.  View,  Chester. 

The  following  were  duh*  elected  Fellows  of  the  Society : — Alex- 
ander   Barratt ;     Reginald     Basby    Brown;     George     Fitz    Brown 
Frederick  William  George  Blyth  ;    Mereditb  Wyuter  Bljth  ;    Arthur 
Carey;    Frank  Comyns,  B.A.;  Joseph  Davies ;    George  Price  Dodds 
Hudson  Donaldson  ;   Walter  William  Duffield  ;    Walter  I!f .  Edwards 
Henry  Ellison  ;    James  Eraser,  F.R.S.S. A. ;    Haridas    Gorgari,  M.A. 
Harold  F.  Hills;    Henry  Leonard  Hinnell,  A.M.I. C.E. ;    John  Theo- 
dore Hewitt ;  John  H.  B.  Jenkins  ;    Hubert  Edward  Lindley  ;   Albert 
Augustus   Lintern,  B.Sc. ;     George    Harry   Major;    William    James 
McKeriow  ;  Ernest  E.  Milnes  ;   Cresacre  George  Moore,  B.A. ;  Albert 
Morris;    Joseph  Charles  Mulrenan ;    John  Worthing;    Albei-t  Ernest 
Richard.son  ;  Reginald  Edensor  Stanley  Richardson ;  John  Meadows 
Smith  ;   William  Herbert  Stables,  B.A. ;    James  Stenhouse ;    George 
de  Rods  Thomson  ;    Arthur  Trobridge  ;    Arthur  Holt  Tuer;    Thomas 


Shortriclge    Tsveedie ;    Cyprian    A.    Warren;     George     Isaac    James 
Wells,  F.I.C. ;  Lawrence  John  de  Whallej,  B.Sc. 

The  following  extract  was  read  from  a  letter  to  Sir  Henry  Roscoe, 
written  by  Professor  Kilhne,  of  Heidelberg,  at  the  request  of  Pro- 
fessor Bunsen,  who  is  seriously  unwell : — 

"  Heidelberg,  April  21s/,  1892. 

"Bunsen  sent  for  me  this  moi-ning  and  commissioned  me  to  ask 
you  to  express  to  the  Chemical  Society  his  most  sincere  aud  hearty 
thanks  for  the  much  valued  Address,  the  contents  of  which  have 
gratified  him  highly. 

"As  he  has  always  regarded  the  foundation  of  the  Society,  which 
he  well  remembers,  as  an  important  event  of  great  scientific  promise, 
so  now  he  looks  back  with  particular  satisfaction  on  the  fact  that  he 
has  been  a  Fellow  since  its  establishment,  and  that  he  has  been  per- 
mitted to  take  part  in  the  work  of  the  Society,  especially  during  its 
earlier  years,  by  the  publication  in  its  Transactions  of  many  of  his  in- 
vestigations. The  allusion  to'  this  circumstance  in  the  Address  and 
the  appreciative  recognition  of  his  scientific  labours  which  it  contains 
have  been  to  him  especially  grateful.  To  his  deep  regret  he  finds 
himself  unable  to  write,  or,  indeed,  to  exert  any  continued  mental 
effort,  aud  he  is  therefore  obliged  to  deny  himself  the  pleasure  of  per- 
sonally expressing  his  thanks,  but  begs  that  you  will  ask  the  Society 
to  accept  them  m  this  form." 

The  following  papers  were  read  : — 

10.  "  The  existence  of  two  acetaldoximes."  By  Wyndham  R. 
Dunstan  and  T.  S.  Dymond.      (First  notice.) 

Acetaldoxime,  CHjCHiNOH,  has  hitherto  been  regarded  as  a  liquid 
capable  of  existing  only  in  one  form,  attempts  to  obtain  evidence  of 
the  existence  of  an  isomeride  having  failed  ;  last  summer,  however, 
the  authors  observed  that  it  could  be  crystallised.  The  crystals, 
which  are  acicular  and  often  several  inches  long,  melt  at  46'o°  (corr.) ; 
when  they  are  melted  and  the  resulting  liquid  is  heated  to  100 — 150°, 
no  decomposition  occurs,  the  boiling  point  (114"5°,  corr.)  remaining 
unaltered,  but  on  cooling  it  does  not  crystallise  until  nearly  35° 
below  the  freezing  point  of  the  original  liquid,  that  is  at  about  12° 
(corr.).  On  standing  at  the  ordinary  temperature  the  freezing  point 
of  this  liquid  gradual h'  rises  until  it  reaches  4i6'b°.  The  crystals 
which  separate  from  the  liquid  at  12°  are  found  to  be  the  original 
substance  melting  at  46'5°. 

It  thus  seems  probable  that  acetaldoxime  can  exist  in  two  isomeric, 
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or,  possibly',  polymeric,  forms.  Tlie  aatliors  propose  to  designate 
the  modification  melting  at  4G'5°  a-acetaldoxime,  -whilst  that  which. 
is  liquid  at  ordinary  temperatures  they  provisionally  name  fi-acet- 
aldoxime. 

During  the  past  six  months  they  have  been  investigating  the 
physical  and  chemical  properties  of  these  two  modifications  with  the 
view  to  discovering  other  differences  between  them,  but  these  experi- 
ments are  not  yet  completed.  This  preliminary  account  is  now  given, 
as  they  wish  to  complete  the  investigation,  Franchiraont  having  I'ecently 
announced  that  he  has  observed  the  crystallisation  of  acetaldoxime, 
and  is  lookiug  for  evidence  of  an  isomeride. 

Acetaldoxime  may  be  readily  prepared  by  the  action  of  hydroxyl- 
aminc  chlorhydride  on  aldehyde-ammonia;  the  calculated  qiiantities 
of  these  substances  are  mixed  together  and  the  acetaldoxime  extracted 
from  the  mixture  with  ether.  The  ethereal  solution  is  then  care- 
fully distilled  in  the  usual  manner.  An  almost  theoretical  yield  is 
obtained. 

11.  "  Sulphonic  acids  derived  from  anisoils  ClSTo.  I)."  By  G.  T. 
Moody,  D.Sc. 

In  tlie  course  of  experiments  made  in  the  Central  Institution 
Laboratory  to  elucidate  the  manner  in  which  isomeric  sulphouic  acids 
are  formed  from  phenols,  and  especially  to  determine  the  character 
of  the  influence  of  the  OH  group,  the  author  has  had  occasion  to 
study  tbe  action  of  sulphonatiug  agents  on  methyl  and  ethyl  phenyl 
ethers.  He  finds  that,  contrary- to  the  statement  of  Kekule  {Zeif.  fiir 
Chemie,  1867,  20),  and  Opl  and  Lipi)mann  {Zeit.  fur  Chemie,  1869, 
470),  anisoil  and  phenetoil  affoi'd  only  parasulphonic  acids. 

Kahlbaum's  pure  preparations  were  employed  in  the  experiments. 
The  anisoil  was  dried  over  sodium  and  carefully  distilled.  It  boiled 
constantly  at  153°  (nncorr.),  but  the  first  and  last  portions  were 
collected  apart.  On  shaking  50  grams  of  the  ether  with  an  equal 
volume  of  sulphuric  acid  at  the  ordinary  temperature,  it  readily 
dissolved,  beat  being  evolved  ;  on  adding  the  solution  to  water,  how- 
ever, part  of  the  anisoil  was  liberated,  showing  that,  as  in  the  case 
of  phenol,  an  intermediate  compound  is  formed  before  the  sulphonic 
acid.  The  anisoil  thus  set  free  was  shaken  with  a  further  quantity 
of  sulphuric  acid  at  80°,  when  complete  sulphonation  occuri'ed.  The 
products  were  separately  converted  into  calcium  salt,  which,  on 
evaporation  of  the  aqueous  solution,  was  obtained  in  beautiful,  long,  -J 
shining  needles,  containing  4  molecular  proportions  of  water.  The 
sodium  salt  crj'stallises  in  short,  slender  needles,  which  fall  to 
powder  on  exposure  to  the  air ;  the  potassium  salt  Avas  obtained  in 
small  scales,  very  soluble  in  water.     Further  quantities  of  the  same 
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calcium  salt  were  obtained  on  fractional  crystallisation  of  the  mother 
liquors,  but  there  was  no  indication  of  any  other  product  being 
formed.  The  sulphochloride  crystallises  from  petroleum  spirit  in 
elongated  hexagonal  plates  melting  at  40'5° ;  the  sulphonamide 
melts  at  108°.  Sulphonation  of  anisoil  with  chlorosulphonic  acid, 
either  warm  or  in  the  cold,  gave  rise  to  the  same  sulphonic  acid,  and 
no  other  was  obtained. 

Phenetoil,  like  auisoil,  on  sulphonation  either  with  sulphuric  acid 
or  with  chlorosulphonic  acid,  either  warm  or  in  the  cold,  gave  rise  to 
only  the  pai"a-acid,  the  barium  salt  of  which  has  been  described  by 
Lippmann.  The  sodium  salt  forms  well  characterised,  flat,  slender, 
and  somewhat  brittle  needles,  and  is  anhydrous  ;  the  sulphochloride 
crystallises  from  light  petroleum  in  flat,  monosymmetric  plates  which 
melt  at  39",  the  sulphonamide  forming  well  defined  needles  which 
melt  at  150°. 

12.  "  The  formation  of  trithiouate  by  the  action  of  iodine  on  a 
mixture  of  sulphite  and  thiosulphate."     By  W.  Spring. 

In  his  paper  on  the  "  Investigation  of  the  Change  proceeding  in  an 
Acidified  Solution  of  Sodium  Thiosulphate,"  Colefax  (Ghem.  Soc. 
Trans.,  1892,  181)  credits  nie  with  having  said  that  trithionate  of 
sodium  is  produced  when  iodine  acts  on  a  mixture  of  sodium  sulphite 
and  thiosulphate,  and  further  denies  that  this  is  the  case.  ("  Spring's 
statement  is  not  true.") 

As  already  pointed  out  {Chem.  Zeitung,  16,  1-16),  1  never  per- 
formed the  experiment  described  by  Colefax ;  I  made  use  (Bull, 
(ie  VAcad.  Roy.  cle  Belgique  [2],  38,  1874)  of  potassium,  and  not  of 
sodium  salts  ;  in  the  abstract  of  my  papei',  published  in  the  Trans- 
actions of  the  German  Chemical  Society  (7,  1161,  1874,  and 
not  1873,  1108,  as  stated  by  jSlr.  Colefax),  it  is  true  that  sodium 
salts  are  spoken  of,  but  this  is  an  error  which  is  due  to  the  fact  that 
the  proofs  were  not  submitted  to  me  for  correction.  A  perusal  of 
my  original  paper  in  the  Bidl.  cle  VAcad.  Roy.  de  Belgiqice  (loc.  cit.) 
will  at  once  convince  the  reader  of  this  fact. 

The  difference  in  the  behaviour  of  potassium  and  sodium  salts, 
arising  froui  the  greater  instability  oi  the  polythionates  of  sodium, 
an  instability  which  I  had  already  pointed  out  in  1874,  is  very 
striking.  Hence  it  would  appear  that  the  strictures  made  by 
Colefax  are  beside  the  question. 

However,  in  order  to  avoid  any  misunderstandiug  in  future,  I 
trust  that  I  may  be  permitted  to  draw  attention  to  the  following 
facts. 

Colefax  has  performed  his  experiments  under  modified  condi- 
tions, not  only  as  regards  the  substitution  of  sodium  for  potassium 
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salts,  but  also  as  to  the  proportion  of  iodine  which  he  has  made  use 
of.  In  my  experiments  with  potassium  salts,  the  full  proportion  of 
iodine  was  not  used,  but  a  much  smaller  quantity.  The  equation 
K0SO3  +  K^SoOi  +  Ij  =  KjSsOfi  +  2KI  requires  less  iodine  than 
would  be  necessary  to  oxidise  the  sulphite  to  sulphate,  and  the  hypo- 
sulphite to  tetrathionate  of  sodium. 

I  have  thought  it  desii'able  to  ascertain  whether  a  suitable  modifica- 
tion of  the  quantity  of  iodine  used  would  lead  to  the  production  of  tri- 
thionate,  notwithstanding  the  great  instability  of  this  compound,  as 
in  the  case  of  my  experiments  with  potassium  salts,  in  1874.  This  will 
explain  my  delay  in  contradicting  the  imputations  made  by  Colefax. 

50'4  grams  of  sodium  sulphite,  together  with  49"6  grams  of  sodium 
thiosulphate,  were  dissolved  in  iced  water,  so  as  to  avoid  the  decom- 
position of  the  trithionate  in  the  subsequent  action.  To  this  solution 
25'4  grams  of  iodine,  that  is,  half  the  quantity  required  for  complete 
oxidation,  were  added  in  small  portions  at  a  time.  The  solution  was 
then  mixed  with  alcohol  (95°).  After  a  few  days,  the  well-cooled 
alcoholic  liquid  deposited  a  small  quantity  of  crystals  containing 
sodium  trithionate,  which  was  identified  by  suitable  tests.  The 
principal  product  of  the  action,  however,  was  sodium  sulphate. 

Nevertheless,  I  do  not  contend  that  the  formation  of  trithionate 
takes  place  in  accordance  with  the  equation  NaoSoOs  +  Na->S03  -j-  L 
=  NasSaOs  +  2XaI. 

!My  researches  on  polythionates  have  convinced  me  that  sulphites 
have  the  property  of  desulphurising  the  tetrathionates,  so  as  to  con- 
vert them  into  trithionates.  I  think,  in  consequence,  that  it  will  be 
more  in  accordance  Avith  observed  facts  to  admit  that  the  sodium 
sulphite,  which  owes  its  existence  to  the  employment  of  a  reduced 
quantity  of  iodine,  decomposes  the  small  quantity  of  sodium  tetra- 
thionate produced  in  the  first  instance,  Na.>S406  +  NaoSOs  =  Na2S306 
+  Na-iSoOs.  This  modified  interpretation  deprives  the  interaction  of 
the  significance  which  I  had  attributed  to  it  in  1874  with  reference 
to  the  constitution  of  trithionic  acid.  I  believe,  however,  that  it  is 
nearer  to  the  reality. 

The  statement  ascribed  to  me  by  Colefax,  although  I  am  not 
responsible  for  it,  seems,  in  consequence,  to  be  correct.  It  is,  how- 
ever, indispensable  that  the  experiments  should  be  performed  under 
exactly  the  same  conditions  as  those  under  which  I  operated  when 
dealing  with  potassium  salts. 

13.  '■  The  determination  of  the  temperature  of  steam  arising  from 
boiling  salt  solutions."     By  J.  Sakurai. 

The  evidence  now  on  record  as  to  the  temperature  of  the  steam 
arising  from  boiling  salt  solutions  is  exceedingly  unsatisfactory.    Rud- 
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berg  has  maintained  that  the  temperature  of  such  steam  is  ahvays 
the  same  as  that  of  water  boiling  under  the  same  pressure,  but, 
under  the  conditions  observed  in  liis  experiments,  the  temperature 
indicated  was  evidently  not  that  of  the  steam,  but  of  a  film  of  liquid 
water  condensed  upon  his  thermometer  bulb.  Miiller  came  to  the 
conclusion  that  steam  at  the  moment  of  its  formation  within  a  boiling 
salt  solution  has  only  the  temperature  of  100^,  though  it  is  more  or 
less  superheated  by  rising  through  the  hot  solution.  Not  only  is  this 
conclusion  diflBcult  to  accept  on  theoretical  grounds,  but  the  observa- 
tions on  which  it  is  based  are  by  no  means  of  a  convincing  character, 
and  are  not  peculiar  to  salt  solutions. 

On  the  other  hand,  Faraday  and  Magnus  thought  they  had  proved 
that  the  temperature  of  steam  escaping  from  a  boiling  salt  solution  is 
the  same,  or  nearly  the  same,  as  that  of  the  solution,  but  from  the 
manner  in  which  their  experiments  were  conducted,  it  is  not  clear 
that  the  temperature  they  observed  was  really  that  of  the  natural 
steam  escaping  from  a  boiling  solution.  On  the  contrary,  it  would 
appear  that  what  they  determined  was  essentially  the  temperature  of 
the  wall  of  the  vessel  around  the  thermometer  and  of  the  steam 
superheated  thereby. 

Such  being  the  case,  the  author  has  studied  the  conditions  under 
which  the  true  temperattire  of  steam  escaping  from  a  boiling  salt 
solution  may  be  ascertained,  and  he  has  devised  a  method  by  which 
this  can  be  readily  effected.  The  result  of  his  observations  is,  that 
the  tempei-afure  of  steam  escaping  from  a  boiling  salt  solution  is  the  same 
as  that  of  the  solution.  The  most  essential  conditions  for  success 
are : — 

1.  The  thermometer  used  in  ascertaining  the  temperatiu'e  of  the 
steam  must  be  kept  from  contact  with  the  solution — even  the  smallest 
drops  thrown  up  by  ebullition. 

2.  The  effect  of  the  cooling  of  the  thermometer  by  radiation  must 
be  rendered  insignificant  in  proportion  to  the  heating  up  by  the 
steam.  This  condition  is  readily  fulfilled  by  rapid  renewal  of  the 
vapour  in  contact  with  the  thermometer  by  the  expedient  of  com- 
bining the  introduction  of  steam  from  without  with  the  boiling  of  the 
solution  by  the  lamp.  Ebullition  alone  should  suffice,  but  the  prac- 
tical difficulties  in  the  way  prevent  such  being  the  case ;  the  boiling 
would  have  to  be  tumultuous  to  generate  much  vapour,  and  in  a 
short  time  the  solution  would  become  too  concentrated  for  the 
experiment  to  be  continued  with  convenience.  On  the  other  hand, 
by  duly  regulating  the  amount  of  steam  entering  from  without,  and 
the  height  of  the  flame,  an  abundant  supply  of  steam  can  be  secured, 
and  the  temperature  of  the  boiling  solution  may  be  maintained  con- 
stant within  a  few  thousandths  of  a  degree  for  any  length  of  time. 
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'A.  The  walls  of  that  part  of  the  vessel  which  serves  as  the  steam 
chamber  for  the  thermometer  must  be  sufficiently  protected  from 
external  cooling,  and  yet,  at  the  same  time,  must  not  be  heated  to 
the  temperature  of  the  steam.  Through  the  non-observance  of  the 
former  condition  as  iu  Rndberg's  experiments,  so  much  of  the  steam 
is  condensed  in  keeping  the  walls  at  10U°  that  it  is  hardly  possible  to 
keep  enough  passing  over  the  thermometer  bulb,  while  if  the  latter 
condition  is  ignored,  as  in  Magnus's  experiments,  the  indications  of 
the  thermometer  may  be  illusory. 

In  the  apparatus  employed  this  last  condition  was  secured  by  pro- 
tecting the  steam  chamber  with  a  jacket,  through  which  passed  a 
slow  stream  of  the  vapour  generated  by  gentle  distillation  of  some- 
Avhat  dilute  acetic  acid.  By  modifying  the  degree  of  dilution  any 
desired  temperature,  changing  only  slowly  as  distillation  proceeded, 
was  obtained  in  the  jacket ;  in  this  manner  condensation  of  steam 
upon  the  thermometer  bulb,  as  well  as  upon  the  surrounding  walls, 
was  prevented. 

A  salt  solution  whose  boiling  point  had  been  approximately  deter- 
mined and  known  to  be  higher  than  that  of  the  dilute  acetic  acid  was 
boiled,  and  a  rapid  current  of  steam  introduced  into  the  boiling  solu- 
tion from  without.  The  thermometer  for  ascertaining  the  tempera- 
ture of  the  steam  now  rose  above  that  in  the  jacket,  and  ultimately 
attained  the  same  temperature  as  the  boiling  solution.  The  following 
are  an  example  of  the  results  obtained  with  a  solution  of  calcium 
chloride : — 


Temperature  ( 

of  the 

Difference. 

Steam. 

Solution. 

Acetic  acid  Tapour. 

(II)-(I). 

(I)-(III). 

111-2° 

112-5° 

110-8° 

1-3 

0-4 

111-7 

112-5 

110-9 

0-8 

0-8 

112-2 

112-6 

111-1 

0-4 

1-1 

112-5 

112-7 

111-3 

0-2 

1-2 

112-7 

112-9 

111-5 

0-2 

1-2 

113-0 

113-0 

111-6 

0-0 

1-4 

113-1 

113-2 

111-8 

0-1 

1-3 

113-3 

113-3 

111-9 

0-0 

1-4 

14.  "  Note  on  an  observation  by  Gerlach  of  the  boiling  point  of  a 
solution  of  Glauber's  salt."     By  J.  Sakurai. 

A  few  years  ago  G.  T.  Gerlach  (Zeit.  anal.  Chem.,  26,  413)  pub- 
lished a  paper  in  which  he  mentions  that  steam  escapino-  from  a 
boiling  solution  of  Glauber's  salt  containing  a  crystalline  magma  of 
the  anhydrous  salt  indicated  a  temperature  of  100°,  whilst  the  liquid 
is  boiling  at  82°,  or  even  at  72°.     This  observation  appeared  to  me  so 


95 

curious  and  so  anomalous  that  I  was  induced  to  repeat  his  experi- 
ments :  the  results,  on  the  wliole,  confirmed  his  observations  as  to 
temperatures,  but,  at  the  same  time,  deprived  them  of  all  exceptional 
character.  Gerlach  describes  his  experiments  in  the  following- 
words  : — • 

"  700  grams  of  crystallised  Glauber's  salt  were  melted  in  an  iron 
vessel,  and  kept  boiling  for  some  time.  The  vessel  was  then  removed 
from  the  lamp,  and  the  liquid  portion  of  its  contents  was  poured  off 
as  completely  as  possible,  whilst  the  separated  anhydrous  salt  was 
left  in  the  vessel.  The  whole  was  allowed  to  cool  to  about  50°  before 
the  vessel  was  again  heated.  This  vessel  Avas  now  provided  v^dth  a 
tin-plate  cover  having  two  holes,  through  one  of  which  a  thermometer 
passed  nearly  reaching  the  bottom  of  the  vessel,  and  through  the 
other  a  second  thermometer  Avhich  hung  in  the  steam  chamber  over 
the  heated  crystalline  magma. 

"  The  liquid  completely  boiled  at  82^  (Die  Flussigkeit  kam  schon 
bei  82°  C.  vollstiindig  in's  Kochen),  whilst  the  escaping  steam  showed 
the  temperature  of  100°.  The  temperature  of  the  heated  magma  rose 
but  very  slowly,  and  only  attained  a  temperature  of  about  100^,  Avhen 
the  mass  was  almost  dry. 

"To  this  almost  dry  mass  I  added  100  grams  of  crystallised 
Glauber's  salt,  which  melted  on  shaking.  The  crystalline  magma 
now  boiled  at  as  low  a  temperature  as  72°  C.,  whilst  the  steam  indi- 
cated 100°  C."     {Loc.  cit.,  422.) 

It  is  not  correct  to  say  that  "  the  liquid  completely  boils  at  82'', 
whilst  the  escaping  steam  has  a  temperature  of  100°,"  for  it  is  only 
a  wet  mass  of  anhydrous  sodium  sulphate  that  is  heated.  I  found 
that  steam  in  such  a  case  does  not  uniformly  arise  fi'om  the  heated 
mass,  but  escapes  from  a  number  of  channels  produced  in  those 
portions  of  it  which  are  in  contact  with  the  sides  of  the  vessel,  and 
which  are,  therefore,  most  heated.  The  central  portion  of  the  magma, 
where  the  the  thermometer  bulb  is  placed,  is  more  slowly  heated,  and 
hence  the  fact  that  while  the  steam  has  a  temperature  of  100°,  the  wet 
magma  is  at  a  lower  temperature. 

In  the  second  experiment,  in  which  some  crystallised  Glauber's 
salt  is  added  to  the  heated  magma,  the  temperature  of  the  latter  is, 
for  a  time,  very  much  loAvered,  not  only  because  a  quantity  of  a  cold 
substance  is  introduced,  but  also  because  the  fusion  of  the  crystallised 
salt  absorbs  much  heat.  The  central  portions  of  the  mass,  therefore, 
are  at  as  Ioav  a  temperature  as  72°  C.,  whilst  the  steam  which  rapidly 
forms  and  escapes  along  the  sides  of  the  vessel  is  at  a  temperature  of 
100°.  That  the  latter  does  not  exhibit  a  higher  temperature  is  easy 
to  understand  from  the  form  of  the  experiment.  It  is  also  needless 
to  mention  that  the  temperature  of  the  whole  mass  soon  rises. 
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Hence  Gerlach's  observations  are  erroneous  in  so  far  as  they  imply 
tliat  a  substance  can  evolve  a  vapour  botter  than  itself. 

15.  "  Chemistry  of  the  thioureas.  Part  IT.  (A  preliminary  note.)" 
By  Emil  A.  "Werner. 

In  a  recent  number  of  the  Berichte  (1892,  48),  a  paper  appeared  by 
A.  Bertram  entitled  "  Zur  Kenntniss  des  Monophenylthioharnstoffs 
nnd  der  Imidocarbamintliiosaui'eester,"  in  Tvhich  an  account  is  given 
of  the  compounds  produced  by  the  action  of  methyl  and  ethyl  haloids 
on  monoplienyl thiourea. 

After  referring  to  the  several  German  investigators  in  this  par- 
ticular field  of  research,  the  author  proceeds  to  describe  his  work, 
under  the  impression  that  this  is  the  first  instance  in  which  a  mono- 
substituted  thiourea  has  been  so  studied,  overlooking  a  paper  of  mine 
published  two  years  ago  in  the  Society's  Transactions  (1890,  283),  in 
wliich  an  account  is  given  of  the  compounds  produced  by  the  action 
of  benzyl  chloride  and  allyl  bromide  on  thiourea,  and  its  vionophenyl 
and  symmetrical  diphenyl  derivatives. 

Since  then  the  investigation  has  been  continued,  and  the  study  of 
the  action  of  the  alkyl  haloids  on  certain  unsymmetrical  rZi-substituted 
and  /n'-substituted  derivatives  of  thiourea  has  been  almost  completed. 

It  was  intended  to  withhold  the  publication  of  the  results  obtained 
up  to  the  present  until  this  branch  of  the  investigation  was  rendered 
complete  by  a  study  of  the  action  of  the  alkyl  haloids  on  the  tetra- 
substituted  thioureas. 

The  appearance  of  Bertram's  paper  has  necessitated  the  publication 
of  this  note,  more  particularly  as  he  describes  the  action  of  methyl 
iotlide  on  a  tri-sabstituted  thiourea,  viz.,  CS(iSr-Ph-Me)(NHPh). 
The  bulk  of  his  paper  is  a  confirmation  of  my  work  with  monophenyl 
thiourea  already  referred  to,  and  had  he  been  aware  of  my  paper, 
the  exceedingly  roandabout  method  used  by  him  in  estimating  the 
mercaptans  produced  by  the  decomposition  of  his  bases,  would 
^carcely  have  been  described. 

The  following  is  a.  brief  account  of  the  more  important  compounds 
obtained  during  the  continuation  of  my  research,  the  full  details  of 
which  shall  be  submitted  to  the  Society  at  an  early  date. 

1.  Unsymmetrical  diplienyl  thiourea,  CS(NPh2)XH2,  pi-oduced  by 
molecular  rearrangement  of  diphenylamine  thiocyanate. — Small 
needles  from  alcohol,  m.  p.  198".  Solution  immediately  desulphurised 
by  AgN03'2NH3.  The  isolation  of  this  urea  completes  the  series  of 
po-sible  phenylated  thioureas. 

2.  Diphenyl  cyanamide,  CN'NPha,  pi'oduced  by  desulphurisation  of 
CSNPh,-NHo.— Large    prisms    from  alcohol,   m.   p.   73—74°.       This 
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compound  is  isomeric  with  the  diphenyl  cyanamide  of  Weith,  m.  p. 
292°,  and  with  Hofmann's  hexaphenylmelamine  [CN'*N(Ph)2]3,  m.  p. 
above  300°. 

3.  Benzyl  imidodipJienylthiocarbatnate,  produced  by  the  action  of 
CcHs'CHoCl  on  nnsymmetrical  diphenyl  thiourea  ;  m.  p.  182 — 183°. — 
The  base,  CooHisXoS,  forms  pale-yellow  crystals,  m.  p.  125°,  and  has 
the  constitTition  C(NPh,)-(NH)S-CHo'Ph. 

4.  Beyizijl  cliphemjl  tJiioiirea,  CS(NPh-CH.Ph)NHPh,  from  phenyl- 
thiocarbimide  and  benzylaniline. — Colourless  crystals  from  alcohol, 
m.  p.  103°.  The  alcoholic  solution  is  not  desulphurised  by  AgX03-2XHa, 
but  yields  a  characteristic  silver  derivative,  CS'XPh'CHoPh'NAgPh, 
which  melts  at  93°,  and  decomposes  with  separation  of  AgoS  at  150 — 
160^ 

5.  Benzyl  phenylimidophevylbenzylthiocarbamate,  from  benzyl  chlor- 
ide and  the  preceding  thiourea,  is  a  thick  liquid  Avhich  slowly  crystal- 
lises.— The  base,  C27H2iN2S,  is  a  thick,  viscid,  pale-yellow  liquid  with 
greenish  fluorescence. 

6.  TJnsymraetrical plieiujlhenzyl  thiourea,  CS(XPh*CH2Ph)XH3,  pro- 
duced by  molecular  rearrangement  of  benzyl  aniline  thiocyanate. — 
It  melts  at  136'5° ;  its  alcoholic  solution  is  immediately  desulphurised 
by  AgX03-2NH:,.  The  isomeric  thiocyanate,  XH-Ph-CH.Ph-HCXS, 
melts  at  138°. 
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A  meeting  of  the  Committee  will  be  held  in  June.  Fellows 
desiring  grants  are  requested  to  make  application  to  the  Secretaries 
before  June  15th. 


At  the  next  meeting,  on  May  19th,  the  following  papers  will  be 
read  : — 

"  The  magnetic  rotation  of  some  acetyl  derivatives."  By  Dr. 
Perkin. 

"Note  on  the  constitution  of  coloured  nitro-compounds."  By 
Dr.  Armstrong. 

"  Studies  on  isomeric  change.  No.  IV.  Halogen  dei'ivatives  of 
quinone.     Part  I."     By  A.  R.  Ling. 

"  Note  on  diastatic  action."  By  E.  R.  Moritz  and  T.  A. 
Glendinning. 

"  The  formation  of  a  hydrocarbon  CigHjo  from  phenylpropionic 
acid."     By  Dr.  Kipping. 
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May  19th,  1892.     Professor  A.  Critm  Brown,  F.R,S.,  President,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Arthur 
Edward.  Barrows,  Bloomfield  Iron  Work^,  Tipton,  Staffs ;  Horatio 
Ballantyne,  260,  Renfrew  Street,  Glasgow  ;  Thomas  Cockerill, 
105,  Derby  Street,  Bolton;  John  Evans,  Treas.  R.S.,  Xash  Mills, 
Hemel  Hempstead:;  John  Gibson,  Ph.D.,  15,  Hartington  Gardens, 
Edinburgh  ;  Henry  Ramsden  Redman,  10,  The  Gardens,  East  Dul- 
wich,  S.E. 

The  President  announced  that  the  Council  at  their  meeting  that 
afternoon  had  adopted  the  following  resolution  expressive  of  the  loss 
the  Society  and  chemists  generally  had  sufi'ered  by  the  death  on 
May  5  of  Professor  von  Hofmann.  The  resolution  would  be  com- 
miinica'ted  to  the  family  of  the  deceased  and  to  the  German  Chemical 
Society : — 

"  The  President  and  Council  of  the  Chemical  Society,  at  their  first 
meeting  since  the  death  of  their  illustrious  colleague  Augustus 
William  von  Hofmann,  desire  to  record  their  sense  of  his  eminence 
and  of  the  great  scientific  work  he  achieved  both  in  England  and  in 
Germany. 

"Invited  to  London  in  1845  to  organise  and  superintend  the  Royal 
College  of  Chemistry,  he  spent  nearly  twenty  years  in  this  country,  and 
during  that  time  made  many  brilliant  discoveries,  and  trained  a  body 
Oi  investigators  who  have  followed  his  example  in  extending  the 
bounds  of  the  science  and  in  applying  chemical  'orinciples  to  the 
industrial  arts. 

"  Many  of  the  Fellows  of  the  Chemical  Society  were  introduced  by 
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him  to  the  science,  and  look  back  with  gi'atitude  to  his  inspiring 
teaching. 

"  Hofmann's  influence  on  science  in  this  country  still  remains, 
though  the  country  of  his  birth  has,  since  1865,  received  the  imme- 
diate benefit  of  his  personal  labours  as  an  investigator,  teacher,  and 
organiser. 

"The  President  and  Council  of  the  Chemical  Society  of  London 
desire  to  express  to  their  colleagues  of  the  German  Chemical  Society 
their  profound  sorrow  at  the  death  of  the  great  chemist  so  closely 
connected  with  both,  and  their  sympathy  with  the  sister  Society  in 
the  loss  of  its  distinguished  President." 

Of  the  following  papers  those  marked  *  were  read  : — 


*16.  "  The  magnetic  rotation  of  compounds  supposed  to  contain 
acetyl  or  of  ketouic  origin."     By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

The  author,  after  referring  to  the  diverse  views  which  are  held  as 
to  the  constitution  of  ethylic  acetoacetate,  draws  attention  to  Bruhl's 
determination  of  the  refractive  powers  of  this  substance,  which  favours 
a  ketonic  constitution,  and  to  its  magnetic  rotation,  which  was  deter- 
mined several  years  ago  by  himself,  and  which  also  supports  this 
view ;  a  list  is  then  given  of  seven  acetyl  compounds  of  which 
he  has  ascertained  the  magnetic  rotations,  all  giving  numbers  point- 
ing to  a  ketonic  constitution.  But  as  such  compounds  behave 
sometimes  as  ketonic  and  sometimes  as  hydroxy-derivatives,  it  was 
thought  desii-able  to  examine  a  larger  number  of  compounds  supposed 
to  contain  acetyl  or  of  ketonic  origin  under  different  circumstances ; 
the  following  were  selected  : — Pyruvic  acid  ;  levulinic  acid,  fused  and 
in  solution  ;  ethylic  acetonedicarboxylate  ;  ethylic  acetoacetate  ;  acetyl- 
acetone  ;  methylacetylacetone  ;  ethylic  /3-amidocrotonate.  The  last- 
mentioned  four  were  examined  at  widely  different  temperatures. 

The  rotation  of  the  tirst  five  compounds  gave  nuinbers  correspond- 
ing to  a  ketonic  constitution,  though  those  obtained  with  ethylic 
acetonedicarboxylate  were  rather  high,  and  it  is  therefore  proposed  to 
re-examine  this  substance  at  higher  temperatui-es. 

The  rotation  of  acetylacetone  was  found  to  be  very  high,  showing 
it  to  be  an  unsaturated  or  hydroxy- compound,  whilst  the  value 
obtained  for  methylacetylacetone  stands  between  the  hydroxy-  and 
ketonic  rotations.  At  temperatures  approaching  that  of  boiling  j| 
water,  it  was  found,  however,  that  these  compounds  give  much  {i 
lower  rotations  than  when  cold  :  in  the  case  of  the  former,  the  values 
fall  between  tlie  hydroxy-  and  the  ketonic  rotations,  and  in  the  case  of 
the  latter,  they  nearly  correspond  to  the  ketonic  rotation,  showing 
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apparently  that  thej  change  into  the  more  stable  or  ketonic  form 
when  heated.  The  refractive  and  dispersive  powers  of  the  same 
compounds,  determ.ined  at  different  temperatures,  confirmed  the 
magnetic  rotations. 

The  magnetic  rotatory  power  of  ethylic  /3-amidocrotonate  was 
fonnd  to  be  remarkably  high,  as  was  its  refiactire  and  dispersive 
power,  showing  it  to  be  an  unsaturated  compottud  ;  the  author  pro- 
poses to  continue  tlie  examination  of  substances  of  this  class. 

Discussion. 

Dr.  Collie  remarked  that  he  had  long  held  the  view  that  etbylic 
/3-amidocrotonate  was  an  imido-derivative,  the  correctness  of  which 
appeared  to  be  demonstrated  by  Dr.  Perkin's  measurements. 

Dr.  Perkin,  in  answer  to  Dr.  Morley,  said  that  he  had  not  yet 
ascertained  wliether  acetone  was  abnormally  affected  by  heating. 

*17.  "  The  origin  of  colour.  II.  The  constitution  of  coloured 
nitro-compounds."     By  Henry  E.  Armstrong. 

In  a  communication  to  the  Society  in  Marcli,  18S8  (Proassdings 
1888,  27),  in  which  the  relation  between  colour  and  constitution  "was 
discussed,  it  was  maintained  that  in  the  case  of  azo-dyes,  the  rosauil- 
ines,  methylene-blue,  (fee,  colour  was  conditioned  by  a  quinonoid 
structure.  Although  the  general  correctness  of  this  view  has  never 
yet  been  acknowledged,  a  study  of  the  literature  relating  to  coloured 
compounds  which  has  appeared  in  the  interval  clearly  shows  that  it 
is  more  and  more  recommending  itself;  it  should  al-o  be  mentioned 
that  Nietzki,  in  the  introduction  to  his  Organische  Farbstoffe 
(Berlin,  1889),  makes  reference  to  the  quinonoid  character  of  a 
number  of  dye-stuffs,  although  he  does  not  seek  to  apply  such  a  view 
of  their  structure  at  all  generally.  The  subject  has  continually 
occupied  my  attention  since  I  tirst  brought  it  before  the  Society,  and  I 
think  it  is  justifiable  that  I  should  now  state  the  opinion  at  which  I 
have  arrived;  viz.,  that  in  the  case  of  coloured  compounds  which 
have  been  fairly  well  studied,  it  is  so  generally  true  that  a  quinonoid 
formula  is  applicable,  that  the  reconsideration  of  the  formula  of  any 
coloured  substance  is  warrantable  if  it  do  Jiot  come  within  the  rule. 
The  term  '■■quinonoid''  must,  however,  be  understood  to  include  com- 
pounds of  the  type  of  benzil ;  and  it  is  to  be  noted  that  in  the  case  of 
closed  chain  compounds,  it  appears  to  be  essential  that  at  least  one 
of  the  quinonoid  carbon  atoms  be  associated  with  a  dyad  radicle,  and 
that  the  ring  itself  be  unsaturated  :  the  presence  of  two  ortho-  or 
para-carbonyl  groups  in  a  saturated  ring  apparently  does  not  condi- 
tion colour. 
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Nitro- com  pounds  have  from  an  early  period  attracted  ray  atten- 
-tion,  as  they  do  not  come  -within  the  suggested  "  colour-rule."  It  is 
-ivell  known,  however,  that  nitro- compounds  are  not  all  coloured, 
many  which  are  commonly  described  as  yellow  being  obtained  white 
-when  prepared  from  pure  materials  and  precaution  is  taken  to 
•remove  the  phenolic  compounds  which  are  so  frequently  formed  even 
fri>m  hydrocarbons  during  nitration;  from  this  it  follows  that  the 
nitro-group  does  not  per  se  condition  colour.  A  comparison  of  oiiho- 
with  para-nitrophenol  affords  striking  confirmation  of  the  correctness 
of  this  conclusion :  the  former  alone  is  coloui-ed,  being  intensely 
yellow,  very  volatile  and  insoluble  in  water;  whereas  paranitro- 
phenol  does  not  volatilise  with  steam,  and  is  fairly  soluble  in  water. 
To  what  is  the  difference  ascribable  ?  It  can  scarcely  be  otherwise 
than  to  a  difference  in  structure  beyond  that  inyolved  in  a  mere 
difference  iu  the  relative  positions  of  the  radicles.  Dr.  Kipping  and 
I.  in  the  course  of  an  investigation  of  coloured  nitro-compounds  in 
which  we  are  engaged,  have  had  occasion  to  compare  the  methoxy- 
nitrobenzenes  prepared  from  ortho-  and  para-niti'ophenol,  and  we  find 
not  only  that  they  are  both  colourless,  but  that  they  agree  as  closely 
in  thf-ir  general  properties  as  do  most  isomeric  compounds  containing 
the  same  radicles  ;  it  is  particularly  noteworthy  that  they  are  about 
equally  volatile  with  steam.  The  non-correspondence  of  the  two 
nitrophenols  is  rendered  far  more  striking  by  the  correspondence  of ; 
the  compounds  prepared  from  them  by  methylation,  and  the  conclu- 
sion is  strengthened  thereby  that  they  are  not  mere  position  isomer- 
ides:  it  therefore  appears  justifiable  to  represent  orthonitrophenol  by 
a  quinonoid  formula,  which  may  readily  be  done  by  transferring  the 
hydroxylic  hydrogen  to  the  NO.  group,  thus  transforming  it  into  a 
dyad  group,  NOoH,  a  change  which  admittedly  attends  the  foimation|| 
of  so-called  nitrosophenol  (quinonehydroxirae)  (cf.  Nietzki,  op.  cit.,  p.\i 
9).  On  this  hypothesis,  the  name  qninoneortlwnitroxime  may  be  sugH; 
gested  for  "  orthonitrophenol."  ; 

Paranitrophenol,  although  itself  colourless,  yields   coloured  metal- 
lic derivatives,  in  the  formation  of  which  a  change  of  structure  mof 
be  involved,  according  to  the  view  here  advocated. 

As  only  para- and  ortho-compounds  can  have  quinonoid  formuloB,  ij 
would   follow    that   metanitro-dei-ivatives    must    be    colourless ;    bu 
actually  metanitraniline  has  an  intense  yellow  colour.     There  are  bn 
two  ways  out  of  this  difficulty  :  to  assume  that  metanitraniline  eithe|| 
is  not  (as  ordinarily  obtained)  an  uniform  substance,  or  that  its  struol 
ture  is  not  really  that  of  an  amidonitrobenzene.     There  is,  hosvevei 
no  obvious  other  mode  of  representing  it ;   and  although  Dr.  Kippin 
and  I  have  spent  much  time  in  tiying  to  deprive  it  of  its  colour,  wjl 
have  been  unsuccessful ;   we  have  found,  however,   that  it  yields 
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practically  colourless  benzoate,  a  result  which  we  regai'd  as  strong 
presumptive  proof  iu  favour  of  the  view  that  metanitraniline  is  not 
what  it  is  supposed  to  be,  and  we  therefore  propose  to  submit  it  and 
similar  compouuds  to  exhaustive  study. 

If  it  be  granted  that  in  the  case  of  ortho-  and  para-nitrophenol  there 
may  be  a  transference  of  hydrogen  or  metal  to  the  XO2  g-roup,  leading 
to  the  formation  of  niti-oximeS',  it  is  conceivable  that  a  similar  change 
may  take  place  iu  other  cases  ;  for  example,  in  tliecase  of  the  primary 
nitroparafhns,  the  properties  of  which  are  in  many  respects  compatible 
with  the  view  that  they  are  nitroximes.  Moreover,  the  explanation 
would  gain  support  which  is  afforded  of  the  "  acid  "  properties  mani- 
fested by  a  corapouad  such  as  benzyl  cyanide,-  by  regarding  it  aSj  at 
least  potentially,  an  imide,  CeHg.CHICiNH. 

A  consistent  explanation  of  the  formation  of  metallic  derivatives 
could  be  given,  and  it  would  be  unnecessaiy  to  assume  that  "  hydro- 
carbon "  hydrogen  oth^r  than  acetylenic  i»  displaceable  by  metal,  if 
the  view  here  suggested  were  accepted. 

*18.  ""The  origin  of  colour.  III.  Colour  as  an  evidence  of  iso- 
dynaniic  change  :  the  existence  of  isodyn-amic  acids."  By  Henry  E. 
Armstrong, 

The  application  of  the  colour-rule  dwelt  on  iu  the  foregoing  note 
must  lead  not  only  to  the  modification  of  many  of  the  formulae  attri- 
buted to  coloured  substaiices,  but  also  to  the  recosfnitiou  of  equiva- 
lent or  isodynamic  forms  {cf.  Morley  and  Muir's  ]Vatts'  Dictionary  of 
Chemistry,  3,  Ai't.  '"  Isomerism  ")  of  a  variety  of  compounds,  as  I  have 
already  partially  indicated.  Thus  it  appears  ta  me  to  be  impossible 
any  longer  to  regard  the  coloured  substances  known  as  paradihydr- 
oxyterephthalic  acid,  dihydrox-ypyromellithic  acid  and  the  cori-e- 
spondiug  "  diamido-"  acids  (c/.  Nef,  Annalen,  237,  38j  as  constituted 
iu  the  manner  suggested  by  these  names,  and  there  is  no  difficulty  in 
representing  them  as  quinonoid  compounds,  thereby  accounting  for 
their  being  coloured,  thus  : — 

OH(NH)2  0(XH) 

HOOcl      J  HOOc'l      J 


OH(NHo)  OHCNH^)' 

Isodynamic  form  of 

T-,.    ^-1     ^    1- tereplitl^alic  acid. 
Uiamido-     J         ^ 


Dihydroxy-l  .         i  ,1    ,■        •  ^.  Isodynamic  form  of 

Diamido-     }  terephthahc  acid.  Khydrox/  " 


In  principle  this  idea  is  not  novel  (cf.  Hantzsch  and  Herrmann, 
Ber.,    1887,    2800);    indeed,    it    has   already  been   rejected  (Baeyer, 
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Aiinalen,  245,  189;  Nef,  ihi'l,  258,  261),  but  on  grounds  whicli  1 
regard,  as  altogether  insufficient,  holding,  as  I  do,  the  opinion  that  the 
character  of  such  substances  is  scarcely  to  be  determined  by  purely 
chemical  methods,  owing  to  the  readiness  with  which  a  change  in 
type  sets  in.  This  is  well  illustrated  in  the  case  of  the  ethylic  salts  of 
"  diamido-"  terephtbalic  and  pjromellithic  acids,  which  are  both  red- 
coloured  substances,  but  yield  colourless  salts  with  acids,  the  addition 
of  HCl  being  sufficient,  it  would  seem,  to  suppress  the  chromophoric 
gronp  C(NH)-C(OH)(OEt),  which  becomes  C(NHo-HC])-COOEt,  so 
that  in  presence  of  acids  such  substances  would  tend  to  behave  as 
amido-compounds. 

If  it  be  surmised  on  the  evidence  afforded  bj-  colour  that  acids  exist 
which  are  not  true  carboxylic,  but  carbhydrilic,  acids,  there  is  no 
reason  to  deny  the  possible  existence  of  such  acids  among  colourless 
compounds,  and  it  is  conceivatle  that  some  of  the  reputed  geometri- 
cally isomeric  acids  are  of  this  character ;  von  Baeyer's  two  hexa- 
hydroterephthalic  acids  perhaps  afford  an  example  of  such  isomerism. 
At  present,  however,  we  have  no  means  of  differentiating  such  acids 
from  carboxylic  acids. 

There  are  a  number  of  cases  in  which  a  suggestive  explanation  of 
peculiarities  may  be  given  with  the  aid  of  the  hypothesis  advocated  in 
these  notes.  Thus,  although  orthonitromethoxybenzene  is  colourless 
when  solid,  the  fused  substance  is  3-ellow  ;  if  not  due  to  the  pre- 
sence of  impurity,  or  to  slight  decomposition,  the  appearance  of  colour 
in  such  a  case  may  be  conditioned  by  the  occurrence  of  isodynamic 
change  on  heating.  Then  it  is  conceivable  that  the  slight  intensity 
of  the  colour  exhibited  by  some  substances  may  be  due  to  the  fact 
that  the  coloured  and  colourless  isodynamic  forms  are  both  present, 
the  coloured  form  in  but  small  amount.  On  this  view,  it  would  be 
possible  to  understand  the  marked  difference  in  intensity  of  colour 
sometimes  apparent  between  derivatives  of  a  coloured  substance. 
Thus,  in  the  case  of  the  substituted  nitrophenols,  the  silver  deriva- 
tive has  frequently  a  much  deeper  colour  than  the  potassium  deriva- 
tive ;  and  the  metallic  derivatives  of  iododiorthonitrophenol  are 
crimson,  while  those  of  the  corresponding  chloro-compound  are  bright- 
red  ;  it  may  be  that  one  metal  more  than  another,  and  one  halogen 
more  than  another,  favours  the  occurrence  of  the  isodynamic  change 
on  which  the  colour  is  dependent. 

DiSCDS.SIOX. 

Dr.  Armstront,,  in  reply  to  a  remark  by  Professor  Ramsay,  said 
that  although  it  was  true  that  all  substances  exhibited  absorptive 
power  in  some  region  of  the  spectrum,  it  was  a  remarkable  fact  that 
compounds  which  are  coloured  in  the  conventional  sense  clearly  differ 
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in  constitution  from  colourless  compounds,  and  it  therefore  appeared 
justifiable  to  discuss  the  origin  of  visible  colour  apart  from  the 
general  question  of  absorption.  It  was  very  noteworthy  that  satu- 
rated compounds  had  but  slight  absorptive  power  even  for  invisible 
rays,  and  there  appeared  to  be  a  connexion  between  the  power  of 
exercising  selective  absorption  and  what  has  been  termed  residual 
afiinity  :  so  much  was  this  the  case,  that  it  appeared  probable  to  him 
that  ultimately  colour  would  be  traced  to  that  peculiar  condition 
represented  conventionally  by  a  double  bond,  the  atoms  being 
regarded  as  altogether  subordinate. 

*19.  "  Studies  on  isomeric  change.  No.  IV.  Halogen  derivatives 
of  quinone.     Part  I."     By  Arthur  R.  Ling. 

LicMorohwmophenol  [OH  :  CL  :  Br  =  1:2:6:4],  prepared  from 
parabromo phenol  and  sulphuryl  chloride,  crystallises  from  light 
petroleum  in  silky  needles  melting  at  66  b° ;  it  gives  metadichloro- 
quinone  when  treated  cold  with  nitric  acid  (I'o),  and  a  mixture  of 
dichloroparanitrophenol  (m.  p.  125°)  and  chlororthoparadinitrophenol 
(m.  p.  110 — 1 11^)  when  warmed  with  nitric  acid  in  glacial  acetic 
acid  solution. 

Melachlorohromoqv.inone  [Oo  :  CI  :  Br  =  1:4:2:6],  prepared  by 
adding  chlnrodibromophenol  [OH  :  CI  :  Brj  =  1  :  2  :  4  :  6]  to  cooled 
nitric  acid  (I'o),  crystallises  from  alcohol  in  yellow  needles  melting 
at  114 — 115°.     The  quinol  melts  at  154 — 155°. 

Paradichlnrobromoqninone  [O3  :  CI?  :  Br  =  1:4:2:5:6],  obtained 
by  brominating  paradichloroquinone  (m.  p.  161°),  melts  at  160 — 161'^. 
The  quinol  crystallises  from  water  in  monohydrated  needles  melting 
at  124 — 126°  ;  the  anhydrous  substance  melts  at  lo5"5°.  The  diacetyl 
derivative  melts  at  158—159''. 

Metadihrotnochloroquinone  [O2  :  Cl>  :  Br  =  1:4:2:6:  5],  pro- 
duced by  brominating  metadichloroquinone  (m.  p.  121°),  melts  at  168°. 
The  quinol  crystallises  from  water  in  anhydrous  needles  melting  at 
135°,  its  diacetyl  derivative  melting  at  173 — 174°. 

Pai^dichloroquinone  does  not  yield  metadichlorodibromoquinone 
on  bromination,  as  stated  by  Hantzsch  and  Schnitcr,  but  the  normal 
product — paradichloi'odibromoquinone — is  obtained.  Paradicldorodi- 
hromoquinone  [O2  :  CL  :  Br2  =  1:4:2:6:3:  5],  produced  in  this 
way,  forms  six-sided  plates  melting  at  292°;  the  quinol  melts  at 
235 — 236°,  its  diacetyl  derivative  melting  at  269 — 270°.  The  quinone 
does  not  yield  chlorobromanilic  acid  on  treatment  with  alkali,  as 
Levy  has  stated,  but  a  compound  consisting  of  1  mol.  proportion  of 
chloranilate  and  2  mol.  proportions  of  bromanilate.  It  is  then  shown 
that  metadichloroquinone  yields  paradichlorodibromoquinone,  identi- 
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boiling  glacial  acetic  acid  solation;  when,  however,  the  bromination 
is  conducted  at  the  ordinary  temperature,  the  product  consists  chiefly 
of  the  normal  product,  metadichlorodibromoquinone. 

Metadichlorodibromoquinone  [O2  :  CL  :  Br,  =  1  :  4  :  2  :  6  :  3  :  5]  is 
obtained  exclusively  when  metadiehlorobromoquinol  (m.  p.  135°)  is 
suspended  in  carbon  tetrachloride  and  heated  in  a  closed  bottle  in  a 
bath  of  boiling  water,  and  the  product  oxidised  ;  it  crystallises  from 
benzene  in  six-si-ded  plates  melting  at  291°  ;  the  corresponding  quinol 
melts  at  231 — 232°,  its  diacetyl  derivative  melting  at  265 — 266°. 
The  quinone  yields  chlorobromanilic  acid  on  heating  it  with  alkali. 

*20.  "Halogen  derivatives  of  quinone.  Part  II."  By  Arthur  R. 
Ling  and  Julian  L.  Baker. 

Chlorotribromoquinone,  prepared  by  brominating  monochloroquinol 
in  acetic  acid  solution,  and  subsequentlv  oxidising,  crystallises  from 
benzene  in.'  yellow,  six-sided  plates,  and  melts  at  292°. 

The  formation  of  chlorobromanilic  acid  on  treatment  with  alkali, 
as  previously  stated  by  one  of  the  authors,  was  only  observed  in  one 
experiment ;  in  all  others  the  lanlecular  compound,  C6ClBr(OXa)202  -f 
2C6Br2(OXa)202  +  I2H2Q,  was  obtained.  Chlorotribromoquinol 
crystallises  from  benzene  in  small,  colourless  needles  melting  ac 
233 — 234° ;  the  diacetyl  derivative  sepai'ates  from  benzene  in  needles 
melting  at  275°. 

Trichloro-bromoquinone  is  obtained  by  brominating  trichloroquinone: 
it  separates  from  benzene  in  yellow,  six-sided  plates  and  melts  at 
289 — 290°.  On  treatment  with  soda,  it  yields  the  compound 
C6Cl2(OXa)202  +  2C6ClBr(OXa)202  +  IOIH2O. 

The  formation  of  chlorobromanilic  acid,  as  stated  by  Levy  and 
Schnltz,  was  not  observed.  Trichlorobromoquinol,  prepared  by  re- 
ducing the  quinone,  cry.stallises  from  benzene  in  flat  needles  melting 
at  2:^ — 231°,  its  diacetyl  derivative  crystallising  from  acetic  acid  in 
colourless  needles  melting  at  261  —  262^°.  The  authors  draw  attention 
to  the  fact  that  in  the  interaction  of  the  tetrahalogen  quinones  and 
alkali  at  least  3  mols.  of  the  quinone  appear  to  be  simultaneonsly 
concerned  (compare  also  preceding  abstract). 

*21.  ''The  crystalline  forms  of  the  sodium  derivatives  of  substi- 
tuted anilic  acids."     By  William  J.  Pope. 

A  comparison  of  the  crystallographic  dimensions  of  the  sodium 
of  the  brominated  and  chlorinated  anilic  acids  referred  to  in  the  pre- 
ceding abstracts  shows  that  the  crystals  possess  considerable  simi- 
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larity.  The  salts  examined  crystallise  in  the  anorthic  system  and 
have  the  following  axial  relations  : — 

Sodium  bromanilate,  C6(OXa)2Br203,4H30,  a  :  h  :  c  = 
0-8768  :  1  :  0-8100 ;  a  =  69°  28' ;  ^  =  87"  56' ;  7  =  71°  41)'. 

Sodinm  chloranilate,  C6(ONa)2Cl202,4HoO,  a  :  b  :  c  =  0  8743  :  1  :  ^  ; 
a  =  88°  8' ;  (3  =  89°  o-l' ;  7  =  72°  30'. 

Sodium  chlorobromanilate,  C6(0]S'a)2ClBr02,4H2n,  a  :  h  :  c  = 
0-888  :  I  :  0-814;  a  =  69°  59';  jS  =  87°  3:';   7  =  71°  58'. 

A  double  salt,  coHiposed  of  2  mol.  proportions  of  sodium  brom- 
anilate and  1  of  sodium  chloranilate^  having  the  composition 

2C6(ONa>Br202,4H20 ;  C6(OXa)2Cl2024H20, 

is  obtained  by  the  action  of  caustic  soda  on  paradichlorodibromo- 
quinone  and  crystallises  in  the  anorthic  system.  It  possesses  the 
constants  a  :  h  :  c  =  0-8825  :  1  :  0-8163 ;  a  =  69°  48' ;  ^  =  87"  14' ; 
7  =  72°  11'.  The  same  double  salt,  prepared  by  simply  crystallising 
a  mixture  of  the  two  constituents  in  the  requisite  proportions,  gives 
numbers  practically  the  same  as  these : — a  :  b  :  c  =■  08825  : 1 :  0-8143  ; 
a  =  69°  56';  ft  =  87°  7';.  7  =  72'  11'.  The  identity  of  the  two 
samples  of  double  salt  prepared  in  difl'erent  ways  is  thus  established. 
The  crystals  of  the  above  substances  consist  of  small,  distorted 
prisms,  exhibiting  the  forms  a{lUG}^  b{OlO.},  c{001},  ^{110}  and 
m{101}.  The  form  m{lUl}  is  not  met  with  on  crystals  of  sodium 
chloranilate,  so  that  the  axial  ratio  ?>  :  c  is  in  this  case  indeterminate. 
It  is  to  be  remarked  that  the  chloranilate  differs  considerably  in 
angular  dimensions  from  the  salts  containing  bromine^  which  approxi- 
mate very  closely  to  one  another  in  geometrical  properties.  The 
crj-stals  of  these  salts  nearly  always  show  a  curious  step-like  structure, 
which  extends  in  the  direction  of  the  c-axis  and  frequeutly  obliterates 
the  forms  mjiOl}  and  c{001}  at  the  end  of  thjs  crystal.  A  note- 
worthy fact  is  the  great  resemblance  between  the  simple  salts  and  the 
double  salt  of  sodium  brom-  and  chlor-anilate.  The  crystals  of  all 
the  above-mentioned  substances  are,  under  ordinary  conditions, 
opaque,  but,  when  crushed  to  powder  and  examined  microscopically, 
are  seen  to  transmit  light  of  a  claret  coloui'. 

22.  "  Formation  of  a  hydrocarbon,.  CigHio,  from  phenylpropionic 
acid."     By  F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

Having  studied  the  action  of  phosphoric  anhydride  on  a  number  of 
fatty  acids  (Chem.  Soc.  Trans.,  1890,  532,  980),  it  appeared  de&irable 
to  ascertain  w^hether  benzenoid  acids  would  yield  ketones  under 
similar  conditions ;  phenylpropionic  acid  was  chosen..  When  this- 
acid  is  heated  with  phosphoric  anhydride,  a  reddish-brown,,  resinous 
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mass  is  obtained ;  from  this  product  I  liave  so  far  succeeded  in 
isolating  three  compounds,  but  others  are  doubtless  formed. 

1.  A  liydrocarhon,  which  after  recrjstallisation  from  boiling  xylene, 
gave  on  analysis  results  corresponing  to  the  formula  C3H2,  O'lolo  gram 
snbsta.nce  yielding  0'5250  gram  COj  =  94'51  per  cent,  carbon,  and 
0"0710  gram  H2O  =  o"21  percent,  hydrogen;  the  calculated  values 
are  carbon  94"74,  hydrogen  526  per  cent. 

The  hydrocarbon  crystallises  in  pale-yellow  plates,  does  not  melt 
at  250",  and  is  insoluble  in  most  ordinary  solvents,  and  only  very 
sparingly  soluble  in  boiling  xylene;  it  is  evident  from  its  properties 
that  it  has  a  bigh  molecular  weight,  its  molecular  formula  being 
pi-obably  CieHi2.  It  dissolves  in  hot,  concentrated  sulphuric  acid, 
yielding  a  sulphonic  acid  which  is  readily  soluble  in  water.  On 
prolonged  boiling  with  a  mixture  of  potassium  bichromate  and 
sulphuric  acid  the  hydrocarbon  is  converted  into  a  deep-yellow  or 
orange  compound ;  this  substance  is  doubtless  a  qninnne  of  the  com- 
position CisHiu02,  but  as  it  is  insoluble  in  all  the  ordinary  solvents, 
and  only  very  sparingly  soluble  in  such  liquids  as  boiling  xylene,  &c., 
it  is  not  easily  obtained  in  a  pure  condition  ;  analyses  gave  about  1 
per  ceut.  oc  carbon  too  much,  probably  owing  to  the  piesence  of  un- 
changed hydrocarbon.  A  d<7/row.o-derivative  of  the  composition 
Ci8HioBr2  is  formed  when  the  hydrocarbon  is  treated  with  bromine; 
this  substance  crystallises  from  boiling  xylene  in  microscoijic  needles, 
and  does  not  melt  at  300°. 

2.  The  second  compound  which  is  formed  by  the  interaction  of 
phosphoric  anhydride  and  phenyl  propionic  acid  is  of  greater  interest 
than  the  hydrocarbon  ;  it  is,  however,  produced  in  such  small  quanti- 
ties that  up  to  the  present  I  have  only  obtained  its  hydrazone  in  a 
pure  condition.  This  hydrazone  crystallises  from  dilute  alcohol  in 
yellow  needles,  melts  at  127 — 128°  with  decomposition,  and  on 
analysis  gives  results  agreeing  well  with  those  required  by  a  com- 
pound of  the  composition  C15H14N2 ;  when  heated  with  concentrated 
hydrochloric  acid  it  is  converted  into  a  colourless,  crystalline  com- 
pound which  melts  at  about  245°,  is  insoluble  in  water  and  contains 
nitrogen.  The  constitution  of  the  ketone  (or  aldehyde)  from  which 
this  hydrazone  is  derived  is,  of  course,  at  present  quite  a  matter  of 
speculation,  but  is  possibly  represented  by  the  formula 

This  view  is  supported  by  the  fact  that,  by  treating  phenylpropionic 
acid  with  phosphorus  pentachloride  in  order  to  convert  it  into  the 
chloride  CH2Ph'CH2'COCl,  and  then  warming  an  ethereal  solution  of 
this  chloride  with   aluminium   chloride,   I  obtained  an  oil    which  is 
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insoluble  iQ  sodlam  carbonate,  and  which  gives  wiih  phenylhydrazine 
a  hvdrazone  identical  with  that  described  above. 

3.  The  third  product  obtained  by  the  action  of  phosphoric  an- 
hydride on  phenylpropionic  acid  seems  to  be  an  organic  derivative 
of  phosphoric  acid. 

The  experiments  here  described  are  still  very  incomplete,  but  it 
appears  desirable  to  call  attention  to  them  as,  if  ketohydrindene 
derivatives  are  really  produced  in  this  way,  their  investigation  cannot 
fail  to  be  of  interest. 

23.  "Metallic  derivatives  of  acetylene."  By  R.  T.  Plimpton, 
Ph.D. 

A  report  in  the  Chemical  -Veus  (65,  169)  of  a  preliminary  paper 
read  by  Dr.  Kaiser  before  the  Chemical  Section  of  the  Franklin 
Institute,  on  the  copper  and  silver  compounds  of  acetylene,  leads  me 
to  publish  some  of  the  results  of  an  investigation  of  these  and  other 
metallic  derivatives  with  which  I  have  been  engaged  for  some  time 
past. 

1.   Silver  Compounds. 

Silver  Nitrate  and  Ammonia. — The  precipitate  formed  by  acetylene 
in  ammoniacal  silver  nitrate  is  in  dilute  solutions  (decinormal)  bright- 
yellow  ;  in  strong  solutions  the  yellow,  curdy  substance  first  thrown 
down  is  prone  to  pass  into  a  white  and  less  bulky  form.  The  yellow 
substance  often  undergoes  the  same  change  when  allowed  to  stand 
under  water  containing  acetylene  and  protected  from  light.  The 
white  substance  usually  yields  a  somewhat  higher  percentage  of 
silver.  Strong  ammonia  appears  to  be  without  action  on  the  yellow 
acetylide,  and  the  quantity  present  during  pi^ecipitation  does  not  in- 
fluence the  composition  of  the  precipitate. 

Silver  estimations  in  eight  specimens  dried  over  sulphuric  acid 
gave  percentages  of  silver  ranging  from  87'38  to  S8Hb.  Of  these 
two  had  been  dried  for  three  and  six  weeks  respectively,  and  yielded 
88"7  and  88"S.  Blockrcann's  formula  C2Ago,H20  requires  8o7 ;  that 
of  Berthelot.  C.Ag^iHoO  or  (C^HAgOsO,  867. 

An  attempt  to  prepare  silver  acetylide  in  neutral  or  acid  solution, 
so  as  to  diminish  the  risk  of  the  precipitate  carrying  down  with  it 
silver  oxide,  was  successful.  Silver  acetate  is  completely  precipitated 
by  acetylene  with  separation  of  the  whole  of  the  acetic  acid.  The 
acetylide,  so  prepared,  has  the  same  properties  as  that  obtained  in 
ammoniacal  solution,  but  has  not  the  same  tendency  to  turn  brownish 
on  drying ;  and,  like  the  latter,  separates  as  a  yellow,  curdy  pre- 
cipitate, but  may  become  white  under  the  .same  conditions. 

The  silver  was  estimated  in  fifteen  specimens  carefully  dried  in  a 
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vacuum  over  sulphuric  acid  until  they  ceased  to  lose  weight,  and  in 
some  cases  at  60 — 70°.  The  results  lay  between  86'6,  the  percentage 
of  silver  required  for  C2Ag2,iH.,0,  and  879,  nearly  that  required  for 
C2Ag.,.^H,0,  87-8. 

Drying  at  60 — 70°  caused  a  slight  loss  of  weight,  but  caused  the 
precipitates  to  darken.  Those  specimens  which  had  become  white 
yielded  higher  results  than  those  which  remaiued  yellow.  Two  por- 
tions of  the  same  precipitate,  of  which  the  one  was  left  in  contact 
with  strong  ammonia  for  several  days,  were  dried  and  yielded  the 
same  percentage  of  silver,  86'56. 

The  acetylene  given  off  from  a  known  weight  of  the  diy  substance 
with  chlorhydric  acid  was  measured  and  the  silver  chloride  weighed  ; 
ratio  of  silver  to  acetylene,  as  38  to  20  or  lU'3  per  cent,  carbon, 
C2Ag2.^H.jO,  97.  Percentage  of  silver,  87-17.  Other  experiments 
by  the  same  method,  made  with  acetylide  from  ammoniacal  silver 
nitrate  and  from  silver  acetate,  also  gave  1  mol.  of  acetylene  to  2 
atoms  of  silver. 

Silver  clilo)ide  dissolved  in  ammonia  gave  a  yellow  acet^'lide  con- 
taining 87'85  per  cent,  silver,  and  free  from  silver  chloride. 

Silver  nitrate,  in  aqueous  solution  (dccinormal),  is  precipitated  by 
acetylene,  three-fourths  of  the  acid  being  liberated.  Precipitates 
prepared  from  solutions  of  diffei'ent  strengths  contained  varying  pro- 
portions of  silver  nitrate. 

Alcoholic  silver  nitrate  yields-  a  precipitate  much  richer  in  nitrate, 
containing  equal  amounts  of  silver  as  acetylide  and  ajS  nitrate.  The 
action  of  hydrocarbo'us  of  the  acetylene  series  on  alcoholic  silver 
nitrate  has  been  studied  by  Behal.  My  analyses  of  precipitates  from 
the  nitrate  gave  as  limits  SCaAgjiiAgXOaAq  and  C2Ag22AgX03Aq, 
the  latter  being  obtained  from  alcoholic  solutions. 

Silver  sulphate  solutions  are  also  completely  precipitated  by 
acetylene,  and  with  a  solution  containing  02  gram  in  100  c.c.  two- 
thirds  of  the  sulpchuric  acid  was  set  free.  Precipitates  obtained 
from  such  a  solution  give  results  corresponding  to  2C2Ag2Ag2S04Aq. 

2.  Mercury  Compounds. 
Mercuric  acetate  solutio.ns  yield  white  precipitates  which  become 
grey  towards  the  end  of  the  precipitation.  ]f  the  solutions  are  not 
too  strong  the  whole  of  the  metal  is  thrown  down  with  separation  of 
all  the  acetic  acid.  When  washed  with  alcohol  and  dried  in  vacuo 
over  sulphuric  acid  the  substance  has  the  composition  required  by  the 
formula  3Hg02C.H2.  It  resembles  the  compound  3Hg02C3H43HgCl2, 
obtained  by  KutcherofF  (Ber.,  17,  13)  from  allylene,  for,  unlike  the 
acetylides  generally,  it  does  not  give  off  acetylene  ou  treatment  with 
chlorhydric  acid,  and  is  not  explosive. 


Ill 

Iodine  attacks  it,  apparently,  with  formation  of  iodoform. 

Mercurous  acetate  freshly  precipitated  and  suspended  in  water  is 
decomposed  by  acetylene  and  is  converted  into  a  gi^eyish  substance 
which  differs  entirely  from  the  mercuric  compound,  and  seems  to  be 
similar  to  silver  acetylide  in  composition  and  properties.  It  detonates 
when  heated  suddenly,  and  gives  acetylene  on  treatment  with  clilor- 
hvdric  acid.  Iodine  acts  upon  it  in  the  same  way  as  upon  silver 
acetylide,  yielding  di-iodacetylene. 

The  acetylene  used  was  prepared  from  the  copper  compound  ob- 
tained from  the  incomplete  combustion  of  coal  gas,  and  was  purified 
by  caustic  soda. 

I  propose  to  continue  the  study  of  the  mercurous  compound  and 
the  action  of  iodine  on  this  and  other  acetylides. 


24.  "  Isomerism  amongst  the  substituted  thioureas."  By  Augustus 
E.  Dixon,  M.D. 

The  author  notes  that,  while  it  has  been  established  that  the  addi- 
tion product  of  a  thiocarbimide  XXCS  with  a  primary  amine  YNH2 
is  identical  with  that  resulting  from  the  combination  of  the  thio- 
carbimide TNCS  with  the  amine  XNH,,  no  investigation  appears, 
as  vet,  to  have  been  conducted  with  the  object  of  determining  whetlier 
identical  or  isomeric  forms  would  result  if  the  substituting  groups 
are  similarly  transposed  in  thiocarbimide  and  secondary-  amine. 

In  a  communication  recently  made  to  the  Society  (C.S.  Trans., 
1891,  551),  two  isomeric  forms  of  methylphenylbenzjlthiourea  were 
incidentally  described,  but  it  was  left  undecided  whether  two  ethyl- 
phenylbenzyl  compounds  resulting  from  the  action  of  ethylthio- 
carbimide  on  benzylaniline,  and  of  benzylthiocarbimide  on  ethyl- 
aniliue,  respectively,  were  identical  or  isomeric.  Their  isomerism 
has  since  been  established  by  the  observation  that  when  heated  with 
alcoholic  ammonia,  under  pt'essure,  the  former  yields  ethylthiourea 
and  benzylaniline,  the  latter  benzylthiourea  and  ethylaniline.  Fur- 
thermore, a  third  isomer  is  now  described,  produced  from  phenylthio- 
carbimide  and  ethylbenzylamine  ;  this  occurs  in  vitreous  prisms  in- 
soluble in  cold  water,  freely  soluble  in  hot  alcohol,  chloroform,  benz- 
ene and  carbon  disnlphide,  and  melting  at  94 — 95°. 

An  isomer  of  Gebhardt's  (JBer.,  17,  3037)  dimethyl phenylthiourea 
(m.p.  114°,  fi'om  MeNCS  and  MeNHPh)  was  also  obtained,  by  the 
interaction  of  PhXCS  and  McoXH.  It  forms  long,  white  prisms, 
melting,  without  decomposition,  at  134 — 135°.  It  is  moderately 
soluble  in  boiling  water,  very  freely  in  hot  alcohol,  and  when  boiled 
with  aniline  yields  dimethylamine  and  thiocarbanilide. 
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25.  "Note  on  diistitic  action."      Bj   E.   R.    Moritz    and    T.    A. 
Glendinning. 

It  has  been  observed  by  one  of  the  authors  that  brewers'  worts,  as 
they  issue  from  the  mash  tnn.  remain  constant  in  resppct  to  their 
starch  transformation  products  when  digested  for  two  honrs  at  the 
same  temperature  as  that  at  whir^h  the  conversion  was  conducted. 
The  diastase  in  these  solutions  therefore  exercises  within  such  a 
period  no  action  on  the  starch  products  contained  in  it ;  but  if  fresh 
stai'ch.  be  added,  the  residual  diastase  is  found  yet  to  possess  consider- 
able power  of  liquefying  and  saccharifyino-  starch,  although  its 
energy  is  distinctly  inferior  to  that  of  the  oriorinal  malt.  The  authors 
describe  a  series  of  experiments  made  with  the  object  of  comparing 
the  energy  of  the  original  witli  that  of  the  residual  diastase. 

They  consider  that  the  results  entitle  them  to  form  the  following 
conclusions : — 

The  attainment  of  a  resting  stage  in  the  transformation  of  starch 
bv  diastase  by  no  means  shows  that  the  energv  of  the  diastase  is 
exhausted.  The  energy  of  the  "residual  "  diastase  is,  in  fact,  very 
considerable,  even  under  conditions  adverse  to  its  activity.  It  is 
somewhat  weakened  by  Increasing  the  amount  of  starch  it  has  to 
convert,  but  it  is  weakened  to  a  marked  extent  by  subjecting  it  for 
some  time  to  a  temperature  exceeding  the  optimum  one  for  saccharifi- 
cation.  When,  however,  it  is  not  exposed  for  any  length  of  time, 
■wbetlier  previous  to  the  first  or  to  subsequent  transformations,  to  a 
temperature  exceeding  the  optimum,  it  appears  capable,  after  trans- 
forming a  considerable  amount  of  starch,  to  transform  further  quan- 
tities to  nearly  the  same  point,  when  such  further  quantities  are 
added  succe.ssively  and  subsequent  to  the  attainment  of  the  resting 
stage  in  the  preceding  transformation. 


ADDITIONS  TO  THE  LIBRARY. 

I.    Donation. 

Sopra  alcune  proprieta  del  Fosforo,  esperienze  ed  observazioni  di  G. 
Branchi.     Pisa,  1813.  From  A.  E.  Sibson,  Esq. 

ir.  By  Purchase. 

An  Introduction  to  Modern  Therapeutics ;  being  the  Croonian 
Lectures  on  the  Relationship  between  Chemical  Structure  and  Phy- 
siol-'irical  Action,  by  T.  L.  Brunton.  London  1892. 

Watts'  Dictionary  of  Chemistry,  revised  and  entirely  rewi-itten  by 
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H.   F.  Morlej  and  M.  M.  P.  Muir,  assisted  by  eminent  contributors. 
Vol.  III.  London  1892. 


RESEARCH  FUND. 


A  meeting  of  the  Committee  will  be  held  in  June.  Fellows 
desiring  grants  are  requested  to  make  application  to  the  Secretaries 
before  June  9th. 


At  the  next  meeting,  on  June  2nd,  the  following  papers  will  be 
read  : — 

"  Ethylene  derivatives  of  diazo-amido-compounds."  By  R.  Meldola, 
F.R.S.,  and  F.  W.  Streatfeild. 

"The  action  of  light  on  silver  chloride."     By  H.  Brcreton  Baker. 

"The  zymic  function  of  yeast.      I."     By  James  O'Sullivan. 

"  The  estimation  of  slag  in  wrought  iron."  By  A.  E.  Barrows  and 
Thomas  Turner. 

"The  constitution  of  lapachic  acid  and  its  derivatives."  By  S.  C. 
Hooker,  Ph.D. 


CERTIFICATES   OF   CAXDIDATES   FOE   ELECTION 
AT  THE  XEXT  BALLOT. 


N.B. — The   names  of  those  who  sign  from  "  General  Knowledge  " 
are  printed  in  italics. 

The   following    Candidates    will   be  balloted   for  on   June   Idth, 
1892  :— 

Adams,  Percy  Targett, 

Ophthalmic  Hospital,  Maidstone. 
Surgeon.     Diploma    in  Public   Health,  R,  C.  of  P.  and  S.  Lond. 
Student   in    Chemistry  as   applied  to    Sanitary    Science   and    Food 
Analysis  (in  my  father's  laboratories),  Maidstone. 

Otto  Hehner.  Thos.  Stevenson.  Matthew  A.  Adams. 

L.  W.  Stansell.  Laurence  Green. 

Alcock,  Jolin  W., 

Central  Brewery,  45.  Mott  Street,  Birmingham. 
Practical  Bi-ewer  and  Maltster.  I  have  been  a  student  in  the 
Chemistry  Classes  (Practical  and  Theoretical,  Organic  and  Inorganic) 
at  the  Birmingham  and  Midland  Institute  for  the  past  four  years,  and 
have  passed  the  Science  and  Art  Department  Examinations  in  these 
subjects.  My  object  in  application  for  Fellowship  being  to  further 
my  knowledge  in  the  chemistry  in  connection  Avith  my  occupation. 

William  W.  Butler.  H.  J.  Mousley. 

William  McCowan.  J.  Ciithbert  Welch. 

Arthur  Adams.  Thomas  Turner. 

Ballantyne,  Horatio, 

260,  Renfrew  Street,  Glasgow. 
Analytical  Chemist.  For  six  years  Assistant  with  R.  R.  Tatlock, 
F.R.S.E.,  F.I.C,  F.C.S.,  Public  Analy.st  for  the  cities  of  Glasgow^ and 
Perth,  &c.  Read  paper  on  "  The  Effects  of  Exposure  under  certain 
conditions  upon  some  Constants  of  Oils,"  Soc.  Cliem.  Ind.,  March, 
18  1  {Journal,  p.  29,  1891).  In  conjunction  with  R.  T.  Thomson, 
F.I.C,  "  On   the  Revision  of   Constants  employed  in  Oil  Analysis," 
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Part  I,  Soc.  Chem.  Ind.   {Journal,  1890).     Also  "On  the  Revision, 
ditto,  ditto,"  Part  II,  Soc.  Chem.  Ind.  {Journal,  1891). 

Robert  R.  Tatlock.  Alfred  H.  Allen. 

John  Clark.  G.  G.  Henderson. 

A.  Humboldt  Sexton.  W.  MacKean. 

B.  A.  Sutherland.  George  Watson.  Jmir. 

Howland  Williams. 

Barrows,  Arthur  Edward, 

Bloomfield  Iron  Work.s,  Tipton,  Staffoi'dshire. 
Iron  Manufacturer.  Student  for  three  sessions  in  the  Metallurgical 
Laboratory  at  Mason  College.  Passed  Senior  Practical  Examination. 
Have  been  engaged  during  the  present  session  with  Mr.  Turner  upon 
a  Research  on  the  Chemistry  of  Wrought  Iron,  tbe  results  of  which 
will  shortly  be  communicated  to  the  Society. 

William  A.  Tilden.  Thomas  Turner. 

W.  W.  G.  Mcol.  Harold  G.  Colman. 

Sidney  Williamson. 

Bleckly,  Arthur  Sanderson, 

Thelwall  Lea,  near  Warrington. 
Analytical  Chemist  to  Messrs.  Pearson  and  Knowles'  Coal  and  Iron 
Companj",  Limited,  Warrington.  Was  at  Polytecbnicum,  Hanover, 
Germany,  for  six  months  ;  also  at  Liverpool  College  of  Chemistry 
for  one  term.  Was  then  in  a  Works  Laboratory  in  Middlesbrough 
for  two  years. 

Thos.  G.  Rylands.  H.  Wilson  Hake. 

C.  H.  Ridsdale.  Charles  Willmore. 
George  Tate.                            J.  Rymer  Young. 

Bayliss,  Charles, 

Selly  Park,  near  Birmingham. 
Assayer  and  Chemist.     Ten  years  Assayer  and  Chemist  at  the  Bir- 
mingham Assay  Office. 

William  W.  Butler.  H.  J.  Mousley. 

Wm.  Whitehouse.  Arthur  Adams. 

Wm.  Tate.  William  A.  Tilden. 

W.  W.  G.  Nicol.  A.  Percy  Smith. 

Cockerill,  Thomas, 

105,  Derby  Street,  Bolton. 
Electrical  Engineer.     Engaged  in  the  electro-deposition  of  metals. 
Had  ten  years'  study  in  Electro-chemistry,  and  engaged  in  this  pur- 
suit to-day,  specially  in  deposition  of  alloys.     Taken  Silver  Medal  at 
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the  City  and  Guilds  of  Ijondou  Institute  for  tliis  subject,  and  elected 
an  Associate  of  the  Institute  of  Electrical  Engineers  in  1891. 

J.  Campbell  Bi'own.  H.  B.  Dixon. 

W.  W.  Haldane  Gee.  J.  B.  Cohen. 

W.  B.  Mason.  W.  Gollingicood  Williams. 

Charles  A.  Kohn. 

Couldrey,  Henry, 

H.M.  Mint,  Bombay,  India. 
Assistant  Assay  Master.      Studied  Chemistry  in  the  Royal  College 
of  Science,  South  Kensington.  Assistant  Assay  Master  in  the  Bombay 
]Mint  since  1873. 

T.  E.  Thorpe.  W.  P.  Wynne.  Edwin  J.  Ball. 

Alfred  E.  Tnttou.  William  Tate. 

Entwistle,  Herbert, 

Crossbill  Teii'ace,  476,  Padihani  Road,  Burnley. 
Head  Instructor  of  Burnley  and  District  Pupil  Teachers'  Central 
Classes.  (Appointed  January,  1892.)  From  1877  to  1884,  pupil  in 
Theoretical  and  Practical  Chemistry  (Organic  and  Inorganic)  at  Man- 
chester Grammar  School,  under  Francis  Jones,  Esq.,  F.R.S.E.,  F.C.S. 
In  1883  and  1884,  Teacher  of  Theoretical  and  Practical  Chemistry 
(Science  and  Art  Department)  under  the  Manchester  School  Board.  In 
1887  and  1888,  Assistant  Chemical  Demonstrator  to  J.  Howard,  Esq., 
F.C.S.,  at  Borough  Road  College,  London.  In  1889,  1890,  1891  and 
18r2  (to  March),  was  a  Science  Demonstrator  to  the  Liverpool  School 
Board.  Commenced  the  Chemistry  teaching  in  their  Schools.  Had 
more  than  100  pupils  in  each  year  in  Theoretical  Chemistry  (Science 
and  Art  Department),  and  iu  1891  and  1892  had  nearly  100  pupils 
in  Practical  Chemistry. 

Francis  Jones.  R.  L.  Taylor. 

J.  Howard.  John  Angell. 

Wm.  John  Waterhouse.  A.  Norman  Tate. 

C.  H.  Buclimader.  Edward  Davies. 

.7.  CcLinphell  Broivn. 
Evans,  Sir  John,  K.C.B., 

Na.sh  Mills,  Hemel  Hempstead. 
President  Elect  of  the  Society  of  Chemical  Industry.     Treasurer 
;ind  Vice-President  of   the   Royal   Society;  D.C.L.   (Oxon) ;     LL.D. 
(Dublin);    D.Sc.    (Cambridge);     Trustee    of  the  British  Museum; 
P.S.A.,  F.S.L.,  &c. 

Alex.  Crum  Biown.  T.  E.  Thorpe, 

E.  Frankland.  Hugo  Midler. 

William  Crookes.  M.  Foster. 

Wyndham  R.  Dunstan. 
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Gibson,  John,  Ph.D.,  F.R.S.E.,  F.I.C., 

15,  Hai'tington  Gardens,  Edinburgh. 
ChieE  Assistant  in  the  University  Chemical  Laboratory,  Edinburgh. 
Chief  Assistant  in  the  University  Chemical  Laboratory  Edinburgh 
since  1881.  Author  of  numerous  papers  in  scientific  joiiruals,  among 
which  may  be  mentioned — -"  On  Laboratory  Fittings,"  Soc.  of  Chem- 
Ind.,  March,  1887  ;  "  Report  on  Physics  and  Chemistry  of  the  North 
Sea  during  1888  and  1889 ;  "  "  Seventh  Annual  Report  of  Fisheries 
Board  for  Scotland  ;  "  "  Report  on  Analytical  Examination  of  Man- 
ganese jSTodules,  with  special  reference  to  the  presence  of  the  Rarer 
J]lements,"  Challenger  Expedition  Reports. 

Alex.  Crum  Brown.  Henry  E.  Armstrong. 

William  Ramsay.  John  Norman  Collie. 

T.  E.  Thorpe.  John  J/.  Thomson. 

Newall,  John  Penton, 

Marple  (also  8,  Market  Place,  Manchester). 
^Jerchant.  I  studied  Chemistry  under  Professor  Maden,  at  Eton, 
from  two  to  three  years,  and  have  since  then  always  had  at  my  house 
a  physical  and  chemical  laboratory  in  which  I  have  carried  on 
researches  in  connection  with  my  business,  and  with  other  matters 
not  connected  therewith.  1  have  also  studied  Chemistry  for  some 
time  in  the  Royal  Institution  Laboratory  of  Manchester.  I  am 
^fanaging  Director  of  a  large  Oil  Works,  and  have  the  laboratory  and 
Avorks  under  my  sole  control.  I  have  also  experimented  a  great  deal 
in  the  manufacture  of  chemical  wood  pulp,  and  I  am  one  of  the  largest 
dealers  in  that  article  in  the  kingdom. 

William  Thomson.  Thomas  Fairley. 

J.  Carter  Bell.  Wm.  Odlhig. 

Alfred  H.  Allen.  C.  Estconri. 

Boifland  TVilliayns.  W.  Laivrence  Gadd. 

S.  Lees. 

Norris,  Charles  James, 

Skipton  Grammar  School. 
Science  Master  in   the   Skipton    Grammar  School.     Has   studied 
Chemistry  and    Physics    at  the    Royal    College    of    Science,   South 
Kensington. 

T.  E.  Thorpe.  A.  E.  Tutton.  William  Tate. 

Chapman  Jones.  G.  W.  Priestley.         Lionel  M.  Jones. 

Redman,  Henry  Ramsden, 

10,  The  Gardens,  East  Dulwich,  S.E. 
Head    Master   of   the    Stafford    Street    Higher     Grade     Schools. 
Formerly   a  student  at   Owens   College,  Manchester,    and  for  some 
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time  Chemishy- Assistant  to  the  Principal  of  Melbourne  Training 
College.  Has  been  engaged  in  teaching  Chemistrj  during  the  last 
eight  years  at  the  StaflFord  Street  Schools.  Desirous  of  joining  the 
Society  in  order  to  attend  the  Meetings,  and  to  keep  in  touch  with 
n:ost  recent  work. 

Gerald  T.  Moody.  W.  J.  Pope. 

Holland  Crompton.  Thos.  Goddard  Nicholson. 

James  Hendrick.  Percy  A.  E.  TticTiards. 

F.  Stanley  Kipping. 

Smith,  Ernest  Heber, 

•54.  Cambrian  View,  Chester. 
Head  Science  Master,  Chester  Science  and  Art  Technical  Schools. 
Associate    of    Royal    College    of    Science     (London)    in    Chemistry. 
Experience  as  a  teacher  of  the  subject. 

T.  E.  Thorpe.  Chapman  Jones. 

A.  E.  Tut  ton.  D.  S.  Macnair. 

William  R.  Eaton  Hodgkinson. 

Whiteley,  Fred.,  B.A.,  Clare  College, 

20,  Dunkerley  Street,  Oldham. 
Science  Teacher.  Student  of  Chemistry  for  the  last  seven  years^ 
having  obtained  Honours  in  Parts  I  and  II  of  the  Xatural  Sciences 
Tripos  (1890  and  1891)  ,  and  of  late  chiefly  engaged  in  Agricultural 
and  Analytical  Chemistry  in  the  University  Chemical  Laboratory, 
Cambridge. 

Alexander  Scott.  S.  Ri^hemann. 

Thomas  H.  Easterfield.  G.  D.  Liveing. 

H.  J.  H.  Fenton. 


HABBISOX  AND    SONS,  PBINTEES  IN  ORDINATIT  TO  HEK  MAJESTY,  ST.  MARTIN  S  LAJT!. 


Issued  ll/(;/1892. 
• 


PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 

No.  113.  Session  1892-93. 


June  2nd,  1892.     Dr.  W.  H.  Parkin,  F.R.S.,  Vice-President,  in  the 

Chair. 

Mr.  Y^alter  X.  Edwards  was  formally  admitted  a  Member  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  faxonr  of  Messrs.  Thomas 
Duxbury,  Richmond  Terrace,  Darwen,  Lancashire ;  Thomas  Gray, 
16,  Craigmore  Terrace,  Dowanhill,  Glasgow;  Samuel  C.  Hooker, 
Philadelphia,  U.S.A.;  Samuel  Jackson,  Xether  Thong,  Huddersfield  ; 
Charles  Spackman,  SLleby,  Loughborough  ;  Frederick  William  West- 
away,  8,  Ayton  Road,  Stockwell,  S.W. 

Of  the  followTLug  papers  those  marked  *  were  read  : — • 

26.  "  Ethylene    derivatives    of    diazoamido-compounds."      By    R. 
.Meldola,  F.R.S.,  and  F.  W.  Streatfeild,  F.I.C. 

In  the  same  way  that  alkyldiazoamides  can  be  prepared  by  the  action 
of  alkyl  haloids  on  diazoamides  dissolved  in  alcohol  together  with 
the  calculated  quantity  of  potassium  or  sodium  hydroxide  (Trans  ,  49, 
624 ;  51,  102  and  43-i;  53,  m^;  55,  412;  and  57,  784),  the  authors 
find  that  ethylene  derivatives  can  be  obtained  by  the  substitution  of 
ethylene  dibromide  for  the  alkyl  haloid.  The  products  thus  obtained 
have  the  general  formulce  : — - 

|>^i<^^C,H,     and      f>X,<x<C2H,. 

Normal  ethylenediazoamide.         Mixed  ethylenediazoamide. 
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^n  this  preliminary  note  it  is  dtsircd  only  to  call  attention  to  the 
existence  of  these  compounds;  their  detailed  study  will  be  under- 
taken as  soon  as  possible.  The  following  have  been  thus  far  pre- 
pared : — 

From  diazoamido-p-tohiene.     Dull  orange  needles  ;  m.  p.  IIG — 117°. 

(y)BrC.H>^'<N<'c;H..B,^)- 

From  diazoamida-p-bromobenzene.     Yellowisli-green  needles  ;  m.  p.  147°. 
<P)B'"C.H.>'''<I^XgS.xo,(„.)  • 

From  the  mixed  diazoamide  produced  by  tlie  action  of  diazotised  metanitraniline 
on  parabromaniline  or  rice  versa.     Brownisb  needles,  m.  p.  152°. 

The  alkylenediazoaraides  are  veiy  stable,  but,  like  the  alkyl  deriva- 
tives, are  resolved  by  prolonged  contact  with  strong  chlorhydric  acid 
at  ordinary  temperatures  :  the  products  of  decomposition  liave  not 
yet  been  investigated,  but  special  interest  attaches  to  their  examina- 
tion.     The   normal    compounds   may  be   expected   to    give    rise    to 

2X'N'2'C1  and  C2H4<[]TyTTT^-cT^,  and  the  mixed  compounds  to  X'NjCl  and 

Y'No'Cl,  together  with  a   mixed  substituted  ethyl enediamine  of  the 

'     „     .NH-X 
type  CoH4<-^^jj.Y. 

*27.  "  The  action  of  light  on  silver  chloride."  By  H.  Brereton 
Baker,  M.A. 

The  small  loss  in  weight  which  silver  chloride  imdergoes  on  ex- 
posure to  light  has  led  the  author  to  investigate  whether  oxygen  is 
absorbed  at  the  same  time  that  chlorine  is  evolved,  Robert  Hunt 
having  long  ago  stated  that  such  an  absorption  docs  take  place.  In 
the  fii'st  experiments,  silver  chloride  was  exposed  to  light  in  a  bulb 
connected  with  a  long  tube  standing  over  potassium  hydrate  solution  : 
a  very  noticeable  absorption  took  place.  Similar  experiments  with 
oxygen,  instead  of  air,  gave  similar  results,  showing  that  oxygen  was 
the  gas  absorbed.  Attempts  were  then  made  to  find  in  what  propor- 
tions the  elements  silver,  chlorine  and  oxygen  were  combined  in  the 
darkened  substance,  but  so  little  of  the  dark  substance  was  produced 
(less  than  0"1  gi*am  in  50  grams  of  unaltered  chloride)  that  a  direct 
analysis  was  found  to  be  impossible,  and  an  indirect  method  was 
adopted. 
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In  the  first  experiments  to  ascertain  the  foi'mula,  the  evolved 
chlorine  was  absorbed  by  potassium  iodide,  and  the  iodine  which  it 
liberated  was  determined  ;  the  silver  was  determined  by  treating  the 
blackened  chloride  with  strong  ammonia  and  weighing  the  residual 
metal ;  and  the  oxygen  by  treating  the  dark  substance  with  pure 
chlorine  and  measuring  the  oxygen  evolved.  The  results  of  one  such 
experiment  were  as  follows  : — 

Calculated 
Fouud.  for  AgX'iO. 

Ag 78-94  8076 

CI   14-25  13-27 

0 6-81  6-98 

Other  experiments  were  made  in  which  the  oxygen  absorbed  and 
the  chlorine  evolved  were  determined  in  the  same  apparatus.  The 
following  are  some  of  the  results  : — 

Oxygen  absorbed.  Chlorine  evolved. 

I    1  atom.  0-70  atom. 

11    1     ,,  1-26  atoms. 

in  1    „  112    „ 

IV   1     „  1-26      „ 

The  discrepancy  of  the  results  is  attributable  partly  to  the  difficulty 
of  working  with  a  substance  which  can  only  be  obtained  in  small 
quantities,  and  then  in  admixture  with  a  large  quantity  of  unaltered 
silver  chloride ;  and  to  the  fact  that  if  the  analyses  are  not  immedi-. 
ately  performed,  the  determination  of  the  formula  becomes  uncertain, 
owing  to  the  darkened  substance  turning  white  when  kept  in.  the 
dark,  a  fresh  absorption  of  oxygen  taking  place,  so  that  probably 
another  oxychloride  is  formed. 

It  was  found  that  the  thoroughly-dried  darkened  substance, 
free  from  oxygen,  gave  an  amount  of  water  when  reduced  in  pure 
hydrogen  which  corresponded  to  an  amount  of  oxygen  differing  from 
that  determined  by  other  methods  by  less  than  1  per  cent. 

If  the  darkened  substance  be  really  an  oxychloride,  it  should  not  be 
produced  in  absence  of  oxygen.  This  was  found  to  be  the  case,  no 
darkening  being  observed  in  a  vacuum  or  in  carbon  dioxide.  Like- 
wise no  darkening  was  produced  when  silver  chloride  was  exposed 
under  pure  dry  carbon  tetrachloride.  It  is  to  be  noted,  however,  that 
carbon  tetrachloride,  unless  carefully  purified,  contains  substances, 
such  as  alcohol,  carbon  bisulphide,  &c.,  which  cause  reduction  of  silver 
chloride  and  the  deposition  of  black  silver  or  silver  sulphide,  which 
darkening  has  hitherto  been  confounded  with  the  darkening  which 
takes  place  in  air. 

Lastly,  when  darkened  silver  chloride  is  boiled  with  pure  potassium 
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cUoride,  tlie  whole  dissolves,  silver  cMoride  being  found  in  the  solution 
together  -with  potash :  the  production  of  alkali  seems  to  prove  that 
oxygen  is  present  in  the  darkened  substance  in  tlie  combined  state. 

*28.  "  The  estimation  of  slag  in  wrought  iron."  By  A.  E.  Barrows 
and  Thomas  Turner. 

It  is  known  that  in  puddling  cast  iron  comparatively  rich  in  non- 
metallic  elements  the  yield  of  puddled  bar  is  greater  than  with  less 
impure  materials,  but  the  loss  on  reheating  and  rolling  into  finished 
iron  is  also  greater.  It  has  been  contended  that  this  difference  is  due 
to  intermingled  slag. 

The  authors  prepared  four  samples  of  iron,  viz.,  best  bar,  best  sheet 
from  the  same  bar,  common  bar  and  common  sheet  from  tbe  same. 
Pig  iron  of  known  composition  was  used ;  the  yield  of  common 
puddled  bar  Avas  G'o  per  cent,  greater  than  the  other,  but  the  loss  in 
reheating  was  also  15  per  cent,  greater,  leaving  a  balance  of  5  per 
cent,  in  favour  of  the  common  iron.  The  composition  of  the  samples 
was  as  follows  : — 


Best. 

Common. 

Bar. 

Sheet. 

Bar. 

Sheet. 

0-060 
0-228 
0-178 

0-035 
0-168 
0-175 

0  045 
0-275 
0-589 

0  032 

Silicon 

Phosphorus 

0-221 
0-390 

These  results  show  that  tbe  silicon  is  equally,  aud  very  slightly, 
reduced  in  each  case,  while  the  phosphorus  was  much  reduced  in 
common  iron  and  but  scarcely  affected  in  best.  This  does  not 
favour  the  view  that  much  more  slag  is  removed  in  one  case  than  the 
other. 

The  authors  attempted  to  estimate  the  slag  by  combustion  in 
chlorine,  a  method  already  employed  by  one  of  them  for  cast  iron 
(CS.  Trans.,  45,  263),  but  they  found  that  the  slag  was  attacked  by 
the  chlorine,  the  action  taking  place  quite  sharply  at  a  scarely  visible 
red  heat.  A  considerable  number  of  iron  ores  and  slags  were  examined, 
and  it  was  found  that  action  takes  place  in  the  sense  of  the  equation 
3FeO  =  FejOa  -f  F*?,  the  iron  being  removed  by  volatilisation  as 
ferric  chloride. 

This  action  was  unexpected,  and,  so  far  as  the  authors  are  aware,  I 
has  not   been  observed   before ;  Deville  has,   however,  shown   that 
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when  ferrous  oxide  is  heated  in  hydrogen  chloride,  it  yields  magnetic 
oxide  of  iron  and  ferrous  chloride  (Compt.  rend.,  53,  199). 

By  dissolving  the  iron  in  a  cold  solution  of  sodium  copper  chloride, 
the  authors  have  obtained  the  following  values  : — 


Best. 

Com 

mon. 

Bar. 

Sheet. 

Bar, 

Sheet. 

3-83 

i         2-58 

3-85 

2 -85 

Loss  on  reheating    

1-2 

5  per  cent. 

1  "00  per  cent. 

This  method  requires  to  be  further  examined  and  checked  by  other 
processes  before  the  results  can  be  accepted,  but  they  are,  at  least,  a 
fairly  close  approximation  to  the  truth.  Though  the  chlorine  process 
is  not  suited  for  slags  containing  iron,  it  appears  to  be  correct  for 
cast  iron  analysis,  since  the  slag  from  the  blast  furnace  seldom  con- 
tains more  than  a  trace  of  iron. 

The  authors  conclude  that  for  practical  purposes  the  weight  of 
slag  in  best  and  common  iron  may  be  taken  as  identical,  and  that 
on  reheating  and  rolling  each  loses  about  the  same  weight  of  slag. 
The  additional  loss  noticed  on  reheating  impure  iron  is  due  chiefly 
to  the   elimination  of   phosphorus,  probably  in  the  form  of  ferrous 


phosphate. 


29.  "Corydaline. 
Alexander  Lauder. 


II."     By  James   J.   Dobbie,   M.A.,  D.Sc,   and 


In  confirmation  of  the  formula  proposed  in  their  first  paper  (C.S. 
Trans.,  1892,  244),  the  authors  give  the  results  of  analyses  of  the 
bromhydride  and  ethylsulphate  (C^oHoaXO^'CoHsHSOi  +  H.O).  The 
Utter  compound  is  obtained  by  adding  sulphuric  acid  to  an  alcoholic 
solution  of  corydaline,  evaporating  the  solution  to  a  syrupy  consistency 
and  treating  with  water,  when  crystals  of  the  salt  immediately 
separate  out.  The  ethylsulphate  easily  dissolves  in  hot  water,  from 
which  it  crystallises,  on  cooling,  in  colourless  prisms. 

The  alkaloid  examined  by  the  authors  is  identical  with  that  ob- 
tained by  Adermann  (Diss.  Dorpat,  1890  ;  Abstr.,  1891,  1266)  from 
the  roots  of  Corydalis  cava,  by  extracting  with  alcohol  and  exhausting 
the  alcoholic  solution  with  benzene.  The  two  alkaloids  agree  in  com- 
position, in  solubility,  in  melting  point,  in  their  action  on  polarised 
light  (dextrorotatory)  and  in  the  character  of  the  salts  which  they 
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form.  On  the  other  hand,  it  is  quite  distinct  from  hydroberbcrine, 
with  which  Adermann  believed  his  alkaloid  to  be  identical  or,  at  least, 
isomeric. 

When  treated  with  concentrated  solution  of  hydrogen  iodide,  one 
molecular  weight  of  corjdaline  gives  four  molecular  proportions  of 
mcthvl  iodide  and  the  iodhj-dride  of  a  new  alkaloid  which  has  the 
formula  Ci6Ho,X04,HI.  The  alkaloid  is  obtained  from  this  salt  hj  the 
addition  of  ammonia  or  potassium  hydroxide,  and  dissolves  in  excess 
of  either  agent.  It  possesses  powerful  reducing  properties,  and  dis- 
solves in  alcohol  forming  a  deep  red-coloured  solution.  The  conclusion 
that  the  four  oxygen  atoms  in  corydaline  are  united  to  methyl  groups 
is  confirmed  by  the  failure  to  obtain  any  definite  action  with  phenyl- 
hydrazine  or  phosphorus  pentachloride. 

30.  "  The  action  of  bromine  on  allylthiocarbimide."  By  Augustus 
E.  Dixon,  M.D. 

According  to  Proskauer  and  Sell  (Be?-.,  9,  1262),  bromine  and 
phenylthiocarbimide  interact,  yielding  an  orange-red,  solid  dibromide 
in  accordance  with  the  equation 

CHa-XC-SBr 
SCeHjNCS  +  2Br  =  >S  +  CeHj-NC  ; 

CeHs-XC-SBr 

and  it  is  further  stated  that  the  action  on  ethyl-  and  allyl-  tliiocarb- 
imides  leads  to  similar  results.  But  no  data  of  any  kind  are  given  in 
support  of  the  latter  statement ;  the  author  has  now  investigated  the 
case  of  allylthiocarbimide. 

Under  the  conditions  of  his  experiments,  viz.,  operating  in  chloro- 
form solution,  1  mol.  bromine  readily  unites  with  1  mol.  thiocarbimide, 
yielding  dibromopropylthiocarbimide,  an  oily  liquid,  insoluble  in 
water,  soluble  in  alcohol,  having  at  17''/17°  a  rel.  den.  of  1'9/12,  and 
decomposing  on  distillation  at  ordinary  pressure. 

When  treated  with  aniline,  it  does  not  afford  dibromopropyl phenyl- 
thiourea,  but  the  two  substances  interact  with  elimination  of  HBr, 
forming  a  compound  of  the  formula  CmHuBrNsS,  probably  Jt-phenyl- 
bromotrimethylene-Yr-thiourea.  This  substance  is  insoluble  in  water, 
but  soluble  in  alcohol ;  it  melts  at  103 — 104°  (uncorr.),  and  is  not  de- 
sulphurised either  on  the  addition  of  AgN03-2XH3  or  by  boiling  with 
an  alkaline  solution  of  a  lead  salt. 

31.  "The  hj-drolytic  functions  of  yeast.  Part  1."  By  James 
O'Sullivan. 

It  is  generally  stated,  on  the  authority'  of  Berthclot,  that  the  water 
in  which  yeast  has  been  wuslied  possesses,  like  yeast  itself,  the  power 


125 

of  hydrolysing  cane  sugar,  and  fliat  the  active  substance  can  be  pre- 
cipitated from  the  solution  bj  means  of  alcohol.  In  the  present  com- 
munication it  is  is  shown  that  healthy  yeast  yields  none  of  its  invertase 
to  water  in  which  it  is  washed  ;  and  that  when  it  is  placed  in  contact 
with  sugar,  hydrolysis  is  effected  solely  under  the  immediate  influence 
of  the  plasma  of  the  cell,  no  invertase  leaving  the  cell  while  hydrolysis 
is  taking  place. 

After  describing  his  mode  of  obtaining  a  liealthy  yeast,  the  author 
gives  an  accoiint  of  the  difficulty  met  with  in  removing  the  cells 
from  the  liquid  in  which  they  were  suspended;  although  bright 
liquids,  free  from  organisms,  were  obtained  by  adding  aluminium 
hydrate,  finings  or  gypsum,  before  filtering,  such  substances  were 
found  to  retard  the  activity  of  the  invertase  and  therefore  could  not 
be  used.  Ultimately  the  object  was  obtained  by  shaking  up  the  yeast 
and  water  with  filter-paper  pulp  before  filtering. 

A  detailed  account  is  given  of  experiments  carried  out  under 
various  conditions,  which  show  that  water  which  had  been  in  contact 
with  highly  active  yeast  for  various  times  had  no  hydrolytic  power, 
although  on  the  addition  of  a  mere  trace  of  invertase,  the  solution 
at  once  became  active.  The  author  therefore  concludes  that  the  reso- 
lution of  cane  sugar  under  the  influence  of  yeast  is  entirely  due  to 
zymic  hydrolysis. 

*32.  "  The  constitution  of  la.pachic  acid  (lapachol)  and  its  deriva- 
tives.    By  Samuel  C.  Hooker,  Ph.D. 

Lapachic  "  acid  "  is  found  in  a  crystalline  state  in  the  grain  of  a 
number  of  South  American  woods,  the  lapacho  tree,  from  which  it 
derives  its  name,  growing  plentifully  in  the  Argentine  Republic  ;  the 
author  has  obtained  his  material  chiefly  from  Surinam  greenheart. 
Patemo,  in  1882,  came  to  the  conclusion  that  lapachic  acid  (lapachol) 
was  a  homonucleal  amylefiehydroxynaphthaqidnone,  and  he  subse- 
quently expressed  the  view  that  it  was  an  a-quinone  derivative, 
because  lapachone,  a  neutral  isomeric  substance  into  which  it  is  con- 
verted by  sulphuric  acid,  in  his  opinion  resembled  a-  rather  than 
/3naphfchaquinone.  The  author  shows  that  although  Paterno  cor- 
rectly  regarded  lapachol  as  an  a-quincne,  his  reason  for  doing  so  was 
wrong,  as  lapachone  is  deiived  from  /:J-uaphthaquinone.  He  proposes 
to  term  lapachone  /3-lapachone,  to  distinguish  it  from  the  isomeric, 
pale-yellow  substance — a  true  a-quinone  derivative — a-lapachone, 
which  is  obtained  on  treating  lapachol  with  concentrated  muriatic 
acid.  The  nature  of  the  changes  involved  in  the  formation  of  a-  and 
^-lapachones  from  lapachol  is  fully  discussed  in  the  paper,  the  for- 
mulae assig-ned  to  them  beinff  as  follows  : — 


o 

(Lapacbic  acid)  Lapachol.  o-Lapaclione 

It  is  sbown  that  Paterno's  isolapachone,  in  reality,  contains  less 
hydrogen  than  the  lapachones,  and  that  it  is  doubtless  a  /J-naphtha- 
quinone-propyl-furfui'an. 


The  Society's  rooms  will  be  closed  on  and  after  June  20th,  to  permit 
of  alterations,  the  introduction  of  the  electric  light  and  redecoration. 
It  will  pi^obably  be  necessary  to  keep  them  closed  during  the  entire 
recess. 


At  the  next  meeting,  on  June  16th,  there  will  be  a  ballot  fur 
Foreign  Members  and  for  Fellows,  and  the  following  papers  will  be 
read  : — 

"  Contributions  to  an  international  system  of  nomenclature.  The 
nomenclature  of  cycloids."     By  Dr.  Armstrong. 

"The  production  of  pyridine  derivatives  from  the  lactone  of  tri- 
acetlc  acid."     By  Dr.  Collie  and  W.  S.  Myers. 

"The  resolution  of  lactic  acid  into  its  optically  active  components." 
By  Prof.  Purdie  and  J.  W.  Walker. 


ERRATUM. 
No.  112,  p.  112,  line  G  from  bottom,  for  "A.  E.  Sibson"  read  "Peter  MacEwen. 
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June  16tb,  1892.     Professor  A.  Crum  Brown,  F.R..'^..  President,  in  the 

Chair. 

Certiticates  were  read  for  the  first  time  in  favour  of  ]\Ie.ssrs.  Lionel 
Cooper,  173,  Maryleboiie  Road,  London,  N".W. ;  James  Robson, 
1,  Maxwell  Street,  Paisley,  N".B. ;  John  King  Warry,  15,  Grafton 
Street,  Mile  End,  E. 

The  following  were  elected  Fellow.s  of  the  Society : — 

As  Foreign  Members  :—Emil  Fischer,  Wiirzburg ;  Carl  Graebe, 
Geneva;  Adolph  Lieben,  Vienna ;,  Hugo  Schiif,  Flm-ence ;  Th. 
Schloesing,  Paris. 

As  Ordinary  Fellows : — Percy  Targett  Adams,  John  W.  Alcock, 
Arthur  Edward  Barrows,  Horatio  Ballantyne,  Arthur  Sanderson 
Bleckly,  Charles  Bayliss,  Henry  Couldery,  Thomas  Cockerill,  Sir 
John  Evans,  K.C.B.,  Herbert  Entwistle,  John  Gibson,  Ph.D.,  John 
Fenton  Newall,  Charles  James  Xorris,  Henry  Ramsden  Redman, 
Erue.st  Heber  Smith,  Fred  Whiteley,  B.A. 

Of  the  following  papers  those  mai'ked  *  were  read  : — 

*33.  "  Contributions  to  an  international  system  of  nomenclature. 
The  nomenclature  of  cycloids."     By  Henry  E.  Armstrong. 

An  account  was  given  of  the  proceedings  at  the  recent  Conference 
on  Chemical  Nomenclature  at  Geneva,  and  attention  was  directed  to 
the  significance  of  the  chief  resolutions. 

The  main  recommendation  of  the  Conference  maybe  said  to  be  that 
functional  terminations  should  be  given  to  all  names,  i.e.,  terminations 
indicative  of  the  class  to  which  the   compound   belongs.     This  is  a 
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principle  whicli  is  familar  to  English  cli ('mists,  throngli  the  opei'ation 
of  the  rules  laid  do"svn  by  the  Publication  Committee  of  the  Chemical 
Society  for  the  guidance  of  Abstractors,  and  one,  therefore,  which  Avill 
readily  find  favour  in  this  coiintry. 

In  the  case  of  hydrocarbons,  those  of  the  paraffin  series,  as  hereto- 
fore, are  to  receive  names  ending  in  ane.  The  termination  ene,  is, 
however,  to  be  restricted  to  hydrocarbons  containing  carbon  atoms 
united  as  in  ethylene  or  ethene,  the  number  of  such  ethenoid  unions 
being  indicated  by  a  prefix,  e.g.,  propadiene  =  CH2!C'.CH2.  It  is 
proposed  that  hydrocarbons  containing  acetyleuic  unions  should  re- 
ceive names  ending  in  ine ;  this  is  a  somewhat  unfortunate  recom- 
mendation, as  this  termination  ine  has  long  been  consistently  applied 
to  alkaloids  by  English  chemists,  and  is  an  illustration  of  one  of  the 
difficulties  met  with  in  devising  a  systematic  nomenclature. 

Reference  was  made  to  the  discussion  which  arose  at  the  Con- 
ference on  the  question  whether  carboxyl  should  be  treated  as  a 
substituting  group  or  no,  and  to  the  inconvenience  involved  in  many 
cases  in  adopting  the  recommendation  to  refer  acids  to  the  hydro- 
cai'bon  from  which  they  might  be  regarded  as  derived  by  oxidation, 
a  proposal  which  would  necessitate  that  citric  acid,  for  example, 
C02H-CHo-C(OH)(CO,H)-CH2-CO.,H,  should  be  named  methyl- 
pentanoltrioic  acid,  numbers  being  added  to  indicate  the  position  of 
the  OH  and  COoH  groups.  The  motive  for  this  recommendation  is 
doubtless  to  be  found  in  the  desire  to  maintain  a  mental  picture  of 
a  relationship  such  as  exists  between  alcohol,  aldehyde  and  acetic 
acid ;  but  if  it  be  remembered  that  only  primary  carbinols  are  con- 
vei'tible  into  corresponding  aldehydes  and  acids  on  oxidation,  and  that 
there  are  no  acids  corresponding  to  secondary  and  tertiary  alcohols 
and  phenols,  this  argument  does  not  appear  of  great  weight.  As  ol 
is  indicative  of  an  OH  derivative,  there  seems  no  reason  why  the 
simple  word  acid  should  not  connote  carboxyl,  and  why  al  should 
not  connote  COH  ;  the  names  ethanol  ethanal  and  ethanoic  acid  or 
simply  ethane  acid  would  then  stand  for  the  OH,  COH  and  COOH 
derivatives  of  ethane ;  citric  acid,  on  this  system,  would  be  named 
propanoltrioic  acid  or  simply  propanoltri-acid. 

An  explanation  was  then  given  at  some  length  of  the  author's  pro- 
posed system  of  nomenclature  for  cycloids,  on  which  he  was  requested 
by  the  Conference  to  prepai'e  a  i-eport.  Up  to  the  present  time,  the 
termination  ane,  applied  to  paraffins,  has  been  the  only  one  which  has 
served  to  connote  something  more  than  the  possession  of  a  particular 
f  nnction ;  it  has  also  served  to  convey  definite  information  regarding 
the  chai'acter  and  constitution  of  the  compound  as  a  whole,  as  definite 
in  its  way  as  that  affiu'ded  by  the  term  phenol  applied  to  a  particular 
kind  of  ol  or  alcohol.      It   is    proposed    to    apply  the   term    phene 


(perhaps  pJien)  to  all  unsatarated  cycloids,  and  pkane  (perhaps 
phan)  to  saturated  cycloids,  the  number  of  tei'ins  or  members 
in  the  cycle  to  be  indicated  by  the  appropriate  prefix,  although, 
probably  in  the  case  of  hexaphene  (benzene)  derivatives,  it  would 
be  unnecessary  to  use  any  prefix.  For  example,  names  such  as 
furfnran,  thiophen,  pyrol,  indol  are  purel}-  empirical  and  meaning- 
less, in  no  way  serving  to  indicate  the  similarity  in  structure 
which  obtains  between  the  compounds  to  which  they  refer,  and  such 
names  cannot  be  countenanced  much  longer ;  a  clear  idea  of  their 
stnicture  and  relationship  is  at  once  given,  however,  by  naming  such 
compounds  respectively  on'ij-  (perhaps  oxo-),  thio-,  azo-  and  pheiiazo- 
pentaphene.     Other  examples  are  the  following: — 


XH 


CO 


X 


CO  CO  CO  X 

1 :  -t-Oxyketophene     1  :  4-Iuudoketophene     1 : 4-Diketopliene     1 :  4-Diazophene 
(pyrone).  (pjridone).  (quinoue).  (aldine). 


CO 
Dipheno-1 :  4-diketophene 

(anthraquinone) . 


NH 


Dipheuo-1  :  4-tliioiniidopheiio 
(tliiodiphenvlauiiiie). 


Tri methylene,  regarded  as  a  cycloid,  might  be  friphanc,  the  name 
he.mphaae,  or  simply  phane,  being  assigned  to  hexamethylene  in- 
stead of  cyclohexane,  as  proposed  by  the  Conference.  The  lactones, 
imines,  betaines — in  fact,  cycloids  generally,  may  be  easily  named  on 
this  same  principle,  thereby  rendering  unnecessarj-  a  number  of 
specific  terminations  proposed  bv  the  Conference.     Thus  ethenimiue 

CHo  .  .    .        .         "  O CO 

Att  ^^H,   is   an   imidotripliane ;    the    lactone,     i^^   ^^^^    \^^^  ,    is  a 

10        7   .         .7  X.  .  ■        MesN— O 

i  :  1-oxyketopentapliane ;  betame,  I        !^    , 

HoC — CO 

fetraphane ;  and  uric  acid,  adopting  the  formula  proposed  by  Medicos 
NH 

OCAC-NH 

Hn'       'r-XH^^'^"  '"^  ^  '^iimulndil-efophenodiimicloketcpentaphe)i'\ 


CHrCH,-CH,' 
is     trimefhazonoxyJceiu- 


CO 
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It  is  proposed  to  discuss  the  subject  at  length  in  a  comprehensive 
paper. 

Discussion. 

Professor  Meldola.  Mr.  Friswell,  Mr.  Groves  and  Mr.  Pao;e  all 
spoke  in  defence  of  trivial  names,  and  urged  the  importance  of 
retaining  them.  Mr.  Friswell  thought  the  use  of  azo  to  denote 
nitrogen  in  a  ring  might  give  rise  to  confusion,  as  the  term  had 
acquired  significance  in  connexion  -with  ccnDpounds  of  a  different 
character.  Mr.  Page  dwelt  on  the  importance  of  giving  new  names, 
instead  of  transferring  old  ones,  to  new  compounds.  Professor  P.  F. 
Frankland  thought  names  unnecessary,  and  that  it  would  be  better 
for  the  purposes  of  a  register  to  use  formulas. 

The  President  said  that  we  must  keep  in  mind  that  such  systematic 
names  as  had  been  sugfgested  were  really  names  of  formulas  rather 
than  names  of   substances.     Thus,  a  name  had  been   suggested  for 
uric  acid  on  the  assumption  that  Medicus's  formula  correcUij  represents 
the  constitution  of    the  acid.      He  thought  it   did,  and    so   do  most 
chemists,  but  some  do  not,  and  for  them  the  name  suggested  will  not 
be  the  name  of  uric  acid.     Again,  a  new  substance  is  discovered ;  its 
discoverer  has  no  doubt  as  to  its  constitution  and  gives  it  the  corre- 
sponding name — it  is  written  about,   is    used   for   preparing   other 
substances,  perhaps  comes  to  be  made  on  a  large  scale,  but  after  a 
time  it  is  found  not  to  have  the  constitution  indicated  by  its  name  : 
it  must  then  get  a  new  name,  and  its  old  name  will  be  given  to  a 
substance  notv  supposed  to  have  the  constitution  it  indicates.     Hence 
will  arise  confusion,  for  when  we  come  across  the  word  in  reading  we 
may  have  some  difficulty  in  ascertaining  which  substance  is  meant. 
Mr.  Page  gave  an  instance  of  this  kind  of  confusion — the  old  hypo- 
sulphite had  its  name  correctly  enough  changed  to  thiosulphate,  but 
unfortunately  the  old  name,  supposed  now  to  be  free,  was  given  to 
Schlitzenberger's   salt.     The   best   way  out  of  this   confusion   is   to 
abandon  the  name  hyposulphite  altogether  and  speak  of  thiosulphates 
and  hydrosulpbites.     With  a  rigorously  systematic  nomenclature  we 
should  have  no  such  resource,  for  the  old,  misapplied  name  would  be 
wanted  for  another  substance,  and   confusion  would  be  unavoidable, 
except  by  adding  in  all  such  cases  words  sufhcient  to  identify  the 
substance.     These  words  would    then  be  the  name;   the  systematic 
name  would  be  a  statement  of  our  opinion  as  to  the  constitution.     In 
reference  to  the  objection  to  the  termination  -ine  for  hydrocarbons] 
with  an  acetylene  union,  we  could  get  over  this  by  returning  to  the| 
old  termination  -a  or  -ia  for  bases — morphia,  quinia,  methylia,  &c.  Hefl 
thought  that  in  translating  the  French  names  into  English  we  shoulc 
as  far  as  possible  drop  the  final  c,  and  so  bring  our  pronauciation  nearer)! 
that  of  our  brethren  on  the  Continent.     When  the  French  nomen-il 
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clature  of  salts  was  first  introduced  iuto  this  conntrj,  some  chemists 
dropped  the  final  e  in  sulphate,  nitrate,  &c.,  and,  no  doubt,  pronounc- 
ing these  words  with  the  a  of  hat,  not  as  we  now  do  with  the  a  of  hate. 
The  confusion  would  be  serious  with  -ane,  -ene,  -ine,  for  an  English- 
man, unless  carefully  trained  and  warned,  would  be  sure  to  pronounce 
-ane  almost  exactly  as  a  Frenchman  pi'onounces  -ene,  and  -ene  almost 
exactly  as  a  Frenchman  pronounces  -ine.  This  would  be  avoided  if 
we  were  to  spell  -an,  -en,  -in,  for,  although  the  pronu.nciation  would 
not  be  identical  with  the  French,  there  would  be  no  risk  of  mistaking 
the  one  for  the  other,  except  perhaps  in  the  estremest  form  of  south 
English,  in  which  -an  comes  so  near  -en  as  to  appear  almost  identical 
to  those  unaccustomed  to  that  dialect. 

Mr.  Groves  quoted  words  such  as  fat  and  fate  to  show  that  in 
English  we  could  not  dispense  with  the  terminal  e. 

Dr.  Armstrong,  in  reply,  siid  that  notwithstanding  its  disadvan- 
tages, a  system  of  nomenclature  based  on  formulas  had  become  a 
necessity  of  the  times  ;  trivial  namBs  would  necessarily  still  be  used, 
but  their  use  would  probably  become  more  and  more  restricted  to 
substances  in  daily  use.  H3  was  satisSed  that  within  a  very  few 
years  a  system  of  nomenclature  would  be  devised,  and,  therefore,  it 
was  all-important  that  we  should  contribute  our  due  share  to  it,  and 
do  our  best  to  establish  as  good  a  system  as  possible,  adapted  for  use 
by  English-speaking  chemists. 

*34.  "The  production  of  pyridine  derivatives  from  the  lactone  of 
triacetic  acid."     By  N.  Collie,  Ph.D.,  and  W.  S.  Myers. 

The  authors  have  studied  the  compound  obtained  by  the  interaction 
of  ammonia  and  triacetic  lactone  referred  to  by  one  of  them  in  a  pre- 
vious communication  {G.S.  Trans.,  1891,  617)  ;  they  show  that  most 
probably  it  is  an  X'^f-dihydroxy-x-picoline  rather  than  the  imidodiketo- 
compound  isomeric  therewith.  After  various  attempts  to  displace 
the  oxygen  by  chlorine,  they  at  last  succeeded  in  effecting  this  by 
means  of  phosphorus  oxychloride ;  the  product  possessed  all  the  pro- 
perties of  a  dichloropicoline,  and  when  passed  together  with  hydrogen 
over  heated  zinc-dust  gave  cc-picoline  boiling  at  128 — 129°.  The 
melting  points  of  the  platini-  and  auri-chlorides,  and  of  the  picrate 
prepared  from  the  synthetic  alkaloid,  wei^e  found  to  be  considerably 
higher  than  those  noticed  by  former  workers,  but  substances  having 
the  same  melting  points  were  ultimately  obtained  from  pure 
a-picaline,  prepared  by  heating  pyridine  raethioiide.  The  following 
are  ihe  melting  points  observed  : — 
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Platinichloride, 

Auricliloride, 

Picrate. 

Picoline  from 

B.  p.                  m.  p. 

m.  p. 

in.  p. 

lactone. . . . 

about  128°  216—217° 

183—184° 

169—171° 

(221—222° 

(186—187° 

(172—173 

corr.) 

corr.) 

corr.) 

Picoline  from 

pyridine  . . 

127—129°        do. 

do. 

do. 

The  platinichloride  prepared  from  a  specimen  of  bone-oil  picoline 
(b  p.  128 — 129°),  after  more  than  20  recrjstallisations,  melted  at 
210 — 211°,  and  the  melting  point  cotild  not  be  further  i-aised. 

*35.  "  The  fermentation  of  arabinose  by  Bacilhis  eihaceiictis."  By 
Perc}-  F.  Frankland,  F.K.S.,  and  John  MacGregor. 

The  produ-cts  are  qualitatively  the  same  as  -were  obtained  in 
the  fermenlations  of  glycerol  by  the  same  organism,  consisting  of 
ethyl  alcohol,  acetic  acid,  carbon  dioxide,  hydrogen,  and  traces  of 
succinic  acid,  together  with  another  acid,  which  was  not  identified, 
although  its  carbon  dioxide  equivalent  was  determined.  When,  how- 
ever, the  fermentation  is  conducted  in  a  space  closed  by  a  mercury 
seal  instead  of  cotton  wool,  a  notable  proportion  of  formic  acid 
also  occurs  amongst  the  pi'oducts.  The  carbonic  anhydi'ide  and 
hydrogen  are  evolved  in  equimolecular  proportions.  When  the 
fermentation  is  conducted  in  a  closed  space,  the  products  are 
formed  approximately  in  the  proportions  SCoHgO  :  SC-JliOi  :  4CH20-2, 
the  formic  acid,  as  well  as  the  carbon  dioxide  and  hydrogen  found, 
being  all  collected  together  as  formic  acid  in  this  statement. 

In  the  fermentations  conducted  in  flasks  plugged  only  with  cotton 
wool,  on  the  other  hand,  the  alcohol  and  acetic  acid  were  in  the  pro- 
portion 2C2H6O  :  3C2H4O2.  It  appears  therefore  that  in  the  fermen- 
tation of  arabinose  by  Bacillus  ethaceticus  the  proportion  of  acetic 
acid  to  alcohol  is  greater  than  in  that  of  dextrose,  and  still  greater 
than  in  that  of  mannitol  and  glycerol,  but  less  than  in  that  of 
glyceric  acid. 


*36.  "  Resolution  of  lactic  acid  into  its  opticallj'  active  com- 
ponents."    By  T.  Purdie,  Ph.D.,  B.Sc,  and  J.  Wallace  Walker,  M.A. 

The  object  of  the  investigation  described  in  this  paper  is  to  show 
by  direct  analj'tical  methods  that  ordinary  lactic  acid,  in  accordance 
with  the  theory  of  Van't  Hoff  and  Le  Bel,  is  composed  of  two  oppo- 
sitely active  constituents.  Applying  the  method  of  Pasteur,  which 
depends  on  the  difference  of  solubility  of  the  alkaloid  salts  of  active 
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isomeric  acids,  the  authors  have  resolved  ordinary  lactic  acid  into  a 
dext.ro-  and  a  laevo-acid  by  means  of  the  strychnine  salt.  The 
strychnine  salts  of  both  the  active  acids  ai'e  crystallisable,  but  the 
strychnine  Isevolactate  is  considerably  less  soluble  in  water  than  its 
isomeride.  By  the  fractional  crystallisation  of  the  mixed  salts  and 
the  removal  of  the  strychnine  from  the  crystals  and  mother  liquors 
by  means  of  ammonia  or  barium  hydrate,  they  obtained  salt  solutions 
which  were  respectively  dextro-  and  laevo-gyrate.  The  dexti-ogyrate 
ammonium  salt  yielded  a  dextrogyrate  zinc  salt  having  the  same 
composition  and  solubility  as  zinc  sarcolactate.  Its  specific  rotation, 
4-5"63°,  indicated,  however,  that  it  contained  some  inactive  lactate. 
A  dextrogyrate  zinc  ammonium  salt,  C6Hio06Zn"C3H503lNH4'2H20, 
crystallising  in  well-defined  prisms,  and  having  a  specific  rotation  of 
about  -|-6"49°  in  an  8f  per  cent,  solution,  was  also  prepared.  No 
corresponding  salt  of  ordinary  lactic  acid  could  be  obtained.  The 
dextrogyrate  salts  yielded  a  Isevogyrate  acid,  which,  like  sarcolactic 
acid,  yielded  an  oppositely  active  anhydride. 

The  laevogyrate  salts  obtained  fi-om  the  more  soluble  strychnine 
salts  were  mixed  with  much  inactive  lactate,  which,  however,  was 
mostly  eliminated  by  fractional  crystallisation  of  the  zinc  salt. 
LaBvogyrate  zinc  and  zinc  ammonium  salts,  similar  in  composition  to 
the  corresponding  dextrogyrate  salts  were  also  prepared.  The 
specific  rotation  of  the  Isevogyrate  zinc  salt  was  similar  in  amount  to 
that  of  the  oppositely  active  isomeride,  that  of  the  zinc  ammonium 
salt  being  somewhat  lower,  owing  to  the  pi'esence  of  inactive  salt. 

A  special  experiment  proved  that  the  quantities  of  oppositely 
active  acids  separated  from  each  other  by  means  of  the  strychnine 
salt  possessed  equal  amounts  of  optical  activity. 

When  the  dextro-  and  laevo-gyrate  zinc  salts  with  2  mols.  of  water 
were  mixed,  the  less  soluble  inactive  zinc  salt  was  at  once  precipi- 
tated. Fermentation  lactic  acid  is  thus  shown  by  analysis  to  consist 
of  two  oppositely  active  isomeric  acids,  one  of  which  is  identical  with 
dextrogyrate  sarcolactic  acid,  and  the  other  with  the  Isevogyrate 
acid  obtained  by  Schardinger  (G.S.  Abstr.,  60,  1891,  666)  by  the 
bacterial  decomposition  of  cane  sugar. 

37.  "  A  method  for  detei-mining  the  number  of  NH2  groups  in 
certain  organic  bases."     By  R.  Meldola,  F.R.S.,  and  E.  M.  Hawkins. 

In  the  course  of  an  investigation  upon  which  the  authors  are  still 
engaged,  the  question  has  arisen  as  to  whether  a  certain  base  contains 
two  NHj  groups,  or  one  NHo  and  one  NH  group.  The  ordinary 
methods  of  acetylating,  diazotising,  the  formation  of  azo-deriva- 
tives,  &c.,  having  given  ambiguous  results,  the  authors  have  made 
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experiments  to  ascei'taia  whether  in  such  cases  the  azoimide  could 
be  formed  by  Griess's  method  (action  of  ammonia  on  the  diazo- 
perbromide),  as  the  determination  of  nitrogen  in  the  pure  product 
would  leave  no  doubt  as  to  the  number  of  NH2  groups  which  had 
been  diazotised.  As  a  test  case  they  have  started  with  the  sym- 
metrical ^-diamidoazobenzene,  (p)NH2*C6H4*N2"C6H4'jS'H2(p) :  this 
base  is  not  easy  to  pi-epare  in  quantity  by  the  methods  usually  de- 
scribed, and  it  was  only  after  many  experiments  that  they  found  the 
method  patented  by  the  Soc.  Anon,  des  Mat.  Color,  de  St.  Denis 
{Eng.  Pat.,  1579,  January  29,  1890)  to  be  the  most  direct,  although 
the  yield  it  aflbrds  is  not  very  large.  According  to  this  method  diazot- 
ised paranitraniline  is  combined  with  y3-naphtholdisulphonic  acid  in 
alkaline  solution  (the  G-  and  R-salts  need  not  be  separated),  and  the 
purified  colouring  matter  is  reduced  by  boiling  with  caustic  soda  and 
grape  sugar.  The  base  thus  prepared  was  purified,  diazotised  in  the 
presence  of  chlorhydric  acid  and  converted  into  the  tetrazoperbromide 
in  the  usual  way.  The  latter,  which  forms  an  orange,  ciystalline 
powder,  was  allowed  to  remain  for  some  hours  in  contact  with  cold 
dilute  ammonia.  The  product,  after  several  crystallisations  from 
alcohol,  forms  lustrous  silvery  scales,  melting  sharply  at  142°.  A 
little  above  this  temperature  it  explodes.  Analysis  confirmed  the 
formula  : — 


P< 


Calculated. ...      C,  54-64;  H,  3-03 ;  N,  42-42  p.  c. 
Found C,  54-58;  H,  3-33;  N,  42-30     „ 

The  substance  is  I'eadily  soluble  in  benzene,  slightly  soluble  in 
petroleum,  and  crystallises  beautifully  from  hot  glacial  acetic  acid. 
Nitric  acid  or  sodium  nitrite  added  to  the  acetic  acid  solution 
produces  an  evanescent  magenta-red  coloration.  The  compound  is 
easily  reduced  both  by  acid  and  alkaline  reducing  agents  to  para- 
phenylenediamine ;  the  authors  were  unable  to  convert  it  into  a 
diphenyl  base  by  means  of  cold  stannous  chloride. 

The  method  described  is  recommended  for  compounds  containing 
NHa  groups  in  different  nuclei,  as  the  azoimides  are  well  characterised 
and  easily  crystallisable  compounds.  The  method  which  is  some- 
times adopted,  viz.,  the  displacement  of  the  NHo  groups  by  a  halogen, 
of  course  gives  the  same  information,  but  in  many  cases  this  process 
does  not  work  satisfactorily,  and  in  laboratories  where  the  vacuum 
method  of  determining  nitrogen  is  in  constant  use,  the  determination 
of  this  element  is  a  much  simpler  operation  than  the  determination 
of  a  halogen. 
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38.  "  The  existence  of  two  acetaldoximes.  Second  Xotice."  By 
Wyndham  R.  Dunstan  and  T.  S.  Dymond. 

The  authors  are  now  able  to  furnish  further  information  on  the 
change  undergone  by  acetaldoxirae  when  heated  (cf.  C.S.  Trans., 
1892;  Proc,  1892,  89).  The  melting  point  of  the  pure  crystals, 
thoroughly  freed  from  adhering  crystals  by  pressure  between  blotting- 
paper,  is  46"o°  (corr.),  the  determination  being  made  in  a  capillary 
tube.  When  these  crystals  are  melted  and  heated  at  100°  for  a  few 
minutes,  no  apparent  chemical  change  takes  place,  but  the  liquid 
cannot  now  be  crystallised  until  13°  (corr.).  A  similar  change  in  the 
original  substance  takes  place  more  slowly  at  50°,  the  freezing  point 
of  the  liquid  gradually  falling  to  the  minimum  of  13°  ;  even  at  20° 
this  alteration  slowly  takes  place,  the  crystals  gradually  melting  and 
furnishing,  at  last,  a  liquid  freezing  at  13°.  At  temperatures  above 
100°  the  change  is  very  rapid,  but  unless  decomposition  occur,  the 
freezing  point  of  the  resulting  liquid  never  falls  below  13°,  however 
long  the  heating  may  be  continued.  This  liquid,  on  exposure  at  0  ,  is 
very  slowly  entirely  reconverted  into  the  original  aldoxime  melting 
at  46  b^. 

At  first  it  was  thought  that  the  liquid  crystallising  at  13°  entirely 
consisted  of  a  new  modification  of  acetaldoxime.  This,  however,  is 
not  the  case,  and  so  far  it  has  not  been  possible  to  crystallise  the  new 
modification  or  even  to  obtain  it  in  a  pure  state.  The  liquid  never 
completely  solidifies  at  13",  On  separating  the  crystals  from  the 
liquid  and  thoroughly  drying  them,  they  melt  at  •16"5°,  and  therefore 
consist  of  the  original  substance.  The  liquid  from  which  these 
crj'stals  were  separated  now  freezes  at  a  lower  temperature  than  13", 
producing  more  crystals  of  the  original  substance,  bat  on  cooling  the 
new  residual  liquid,  the  freezing  point  is  found  to  have  risen,  and  on 
repeating  the  operation,  the  freezing  point  of  the  separated  liquids 
rises  each  time,  so  that  by  degrees  the  whole  of  the  substance  is  ob- 
tained in  its  original  form  (m   p.  46'o°). 

It  is  therefore  evident  that  the  liquid  freezing  at  13°  is  a  solution 
of  the  original  hydroxime  in  a  new  liquid  modification.  This  liquid 
modification  cannot  be  obtained  pure,  because,  on  the  one  hand,  there  is 
a  limit  to  the  amount  of  it  w'hich  can  be  produced  by  heating  the  solid, 
whilst  on  the  other  hand,  although  a  somewhat  stronger  solution  can 
be  made  by  removing  the  crystals  which  separate  at  13°,  this  opera- 
tion cannot  be  repeated  so  as  to  produce  stronger  and  stronger  solutions 
and  finally  the  pure  substance,  because  at  these  low  temperatures  the 
liquid  modification  gradually  undergoes  conversion  into  the  original 
aldoxime  (m.  p.  46'o'')  ;  and,  therefore,  solutions  containing  less  and 
not  more  of  the  new  modification  are  obtained. 
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The  pr-ocess  by  wliicli  the  new  acetaldoxime  is  formed  is  therefore 
a  reversible  one. 

There  is  only  a  small  difference  (0003)  between  the  relative  density 
of  the  original  substance  at  its  melting  point  and  that  of  the  solution 
(f.  p.  13°)  at  the  same  temperature. 

Determinations  by  Dr.  Perkiu  of  the  magnetic  rotations  of  the  two 
liquids  also  exhibit  only  slight  differences  ;  the  molecular  rotation  of 
the  liquid  freezing  at  4G"5°  being  3*400  and  that  of  the  liquid  freez- 
ing at  13°,  3-4iJl. 

The  molecular  weight  of  the  original  crystals  determined  by  Raoult's 
method,  using  benzene  as  the  solvent,  is  nearly  twice  as  great  as  that 
corresponding  with  the  formula  C2H5NO  (59).  The  same  result  was 
obtained  with  the  solution  (f.  p.  13°).  The  two  modifications,  there- 
fore, have  the  same  molecuhar  weight.  When  acetic  acid  is  used  in 
the  determination  of  the  molecular  weight  instead  of  benzene,  both 
the  crystals  and  the  solution  give  numbers  closely  agreeing  with  that 
representing  the  weight  of  the  gaseous  moleculule  C2H5XO. 

The  two  modifications  of  acetaldoxime  are  therefore  isomeric  and 
not  polymeric. 

When  acted  on  by  acetic  chloride  or  anhydride,  acetaldoxime  is 
stated  to  furnish  acetonitrile  and  not  an  acetyl  derivative.  In  the 
light  of  the  observations  recorded  above,  it  seemed  not  unlikely  that 
previous  observations  have  been  made  with  a  substance  consisting 
largely  of  y3-acetaldoxime.  Experiments  have  therefore  been  made 
with  a-acetaldoxime  (m.  p.  46"5°),  under  such  conditions  that  isomeric 
change  into  the  ^-modification  cannot  occur  during  the  interaction,  as 
it  undoubtedly  would  if  acetic  chloride  or  anhydride  were  caused  to  act 
in  the  ordinary  manner.  In  this  way  the  authors  have  obtained  what 
appears  to  be  acefyl-oc-acetaldoxime.  The  crystals  were  gradually 
dissolved  in  acetic  anhydride,  cooled  to  0°,  and  after  some  hours  the 
liquid  was  poured  into  a  weak  alkaline  solution,  when  an  oily  liquid 
separated.  This  liquid  cannot  be  crystallised,  and  it  does  not  distil 
without  decomposition.  When  heated  with  water  it  decomposes  into 
acetic  acid  and  acetaldoxime.  Solid  potash  converts  it  into  ammonia 
and  acetic  acid.  The  properties  of  this  compound  are  being  further 
investigated. 

The  facts  now  recorded  demonstrate  the  existence  of   two  isomeric 
acetaldoximes  which  seem  to  correspond  in  their  principal  properties 
Avith   the  two   benzaldoximes,   which,   however,  are  far  from  stable. 
The  isomerism  of  the  benzaldoximes  is  now  generally  adjudged  to  be  ji 
stereochemical  :  although  it  is  probable  that  this  is  also  true  of  the  ji 
acetaldoximes,  the    authors   consider  that   further    experiments  are  h 
needed  before   it  can  confidently  be  asserted  that  the  isomerism  is  !J 
incapable   of  a  structural  explanation.     Although  it  might  at  first 
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seem  that  the  small  difference  observed  in  the  magnetic  rotations  is 
in  harmony  with  the  stereochemical  theory,  when  the  magnetic 
rotations  are  calculated  for  the  possible  structural  formulee,  it  is 
found  that  the  differences  are  also  small  and  are  actually  too  slight  to 
afford  trustworthy  criteria  of  structural  isomerism. 

39.  "  The  dissociation  constants  of  organic  acids."  By  James 
Walker,  D.Sc,  Ph.D. 

The  author  has  determined  the  dissociation  constants  of  various 
alkyl  derivatives  of  pimelic  acid ;  of  dimethyl-  and  diethyl-pentane- 
tetracarboxylic  acids,  (HOOC)2-CMe-(CH,)3-CMe(COOH)2  and 
(HOOC),-CEt-(CH,)3-CEt(COOH)2;  of  several  carboxyl  derivatives 
of  the  polymethylenes ;  of  citric,  aconitic  and  tricarballylic  acids ; 
and  of  a  number  of  acid  ethereal  salts  of  dibasic  oi-ganic  acids, 
R'OOC-R"'COOH.  He  finds  that  the  introduction  of  an  alkyl  group 
into  the  molecule  of  pimelic  acid  has  little  influence  on  the  strength 
of  the  acid,  A\4.hich  corresponds  Avith  Walden's  observations  on  the 
.substituted  glutaric  acids.  The  closing  of  a  carbon  chain  to  form  a 
polymethylene  ring  is  not  accompanied  by  any  marked  change  in  the 
constant.  The  constants  of  tricarballylic,  aconitic  and  citric  acids 
form  a  series  parallel  to  that  formed  by  the  constants  of  succinic, 
fumaric  and  malic  acids,  their  vahies  being  considerably  greater, 
however,  corresponding  with  the  greater  number  of  carboxyl  groups 
in  the  molecule. 

Ethyl  hydrogen  salts  of  dibasic  acids  have  constants  equal  in 
general  to  about  half  the  constants  of  the  corresponding  dihydrogen 
salts.  Exceptions  to  this  rule  ai'e  only  found  in  the  case  of  dibasic 
acids  with  constants  abnormally  high.  Methyl  hydrogen  salts 
possess  constants  somewhat  greater  than  those  of  the  corresponding 
ethyl  hydrogen  salts,  so  that  the  group  COOMe  has  a  somewhat  more 
marked  acid  character  than  the  grouj^  COOEt. 

40.  "Note  on  the  preparation  of  alkyl  iodides."'  By  James  Walker 
n.Sc,  Ph.D. 

The  author  describes  a  method  for  the  convenient  and  rapid  pre- 
paration of  considerable  quantities  (-500 — 1000  grams)  of  methjd  or 
ethyl  iodide  from  iodine,  methyl  or  ethyl  alcohol,  and  a  mixture  of 
red  and  yellow  phosphorus.  The  apparatus  employed  is  a  modifica- 
tion of  a  fat  extraction  apparatus,  by  means  of  which  the  iodine  is 
dissolved  by  the  condensed  alcohol  or  iodide,  and  runs  into  a  vessel 
containing  the  phosphorus  and  alcohol.  The  method  requii-es  little 
attention,  and  gives  a  good  yield — 570  grams  of  ethyl  iodide  from 
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500  grams  of  iodine.      It  may  also  be  applied  to  the  preparation  of 
higher  iodides. 


■il.  "  An  examination  of  the  products  obtained  by  the  dry  distilla- 
tion of  bran  -with  lime.  Preliminary  communication."  By  W.  F. 
Laycock,  Ph.D.,  and  F.  Klingemann,  Ph.D. 

Considerable  quantities  of  bi-an  and  unslaked  lime,  in  the  propor- 
tions of  1  to  2  by  weight,  were  subjected  to  dry  distillation.  The 
resulting  distillate  consisted  of  a  black  oil  floating  on  an  aqueous 
solution.  The  acpieous  solution  smells  of  herring- brine  and  contains 
large  quantities  of  ammonia.  On  boiling  tlie  solution,  gases  are 
evolved,  which  burn  on  ignition  with  a  slightly  luminous  flame. 
Amines  and  furfuran  are  probably  present. 

The  oil,  after  repeated  fractionation,  was  found  to  have  no  constant 
boiling  point.  Analysis  of  different  fractions  showed  that  they  all 
contained  about  4  per  cent,  of  nitrogen. 

They  were  treated  successively  with  (1)  water,  (2)  sodium  bisulph- 
ite solution  (the  resulting  solution  contained  aldehydes  or  ketones) 
and  (3)  phenylhydrazine.  The  oils  which  remained  unaffected  by 
this  treatment  were  distilled  three  times  over  excess  of  sodium  and 
eventually  fractionated.  Analysis  showed  that  the  percentage  of 
nitrogen  had  not  been  aflected  to  any  great  extent,  but  that  the 
substances  containing  oxygen  had  been  for  the  greater  part  destroyed. 
The  percentage  of  carbon  was  higher  than  in  the  original  oil,  and, 
judging  from  the  behaviour  of  the  oil  towards  agents,  indifferent 
substances,  probably  hydrocarbons,  Avere  present.  The  oil  is  evident!}' 
a  complex  mixture,  and  fractional  distillation  appears  to  be  of  limited 
tise  as  a  means  of  isolating  its  constituents. 

1-2.  '"The  atomic  ue'ght  of  palladium."'  By  (J.  H.  liailej',  U.Sc, 
Ph.D.,  and  Thornton  Lamb. 

The  authors  have  been  engaged  during  the  past  three  years  on  tho 
investigation  of  palladium  salts  and  the  redetermination  of  the  atomic 
weight  of  palladium. 

After  an  examination   of  the  values   obtained  from  various  salts, 
especially  potassium  palladious  chloride  (the  salt  used  by  Berzelius) 
and  the  palladammonium  salts,  they  come  to  the  conclusion  that  the 
mcst  reliable  substance   for  the  estimation  of  the  atomic  weight  is  I 
])alladammonium   chloride,    Pd(XH3Cl)3.       They    prepared   a   series 
of    fractious,    and    determined    the    relation    between    the    weightl 
of  salt  taken  and  the  palladium  and  chlorine  obtained  on  reducing  thell 
compound  in  hydrogen.    The  mean  of  their  results  from  the  palladiuml 
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is  105-46.  They  point  out  that  tho  chlorine  determinations  afford  fav 
from  accordant  values,  owing  to  irregularities  arising  in  the  course  of 
the  decomposition  of  the  salt  and  to  the  difficulty  of  arresting  the 
whole  of  the  ammonium  chloride.  The  atomic  weights  of  all  the 
platinum  metals  have  now  undergone  revision,  and  it  is  interesting  to 
note  that  the  relations  already  pointed  out  by  Seubert  (Liebig's 
Anncden,  261,  279)  are  eveu  more  pronoimced  Avhen  the  new  value  is 
iutroduced  in  place  of  that  obtained  by  Berzelius  (106"35). 


Eutbeiiiuni. 

Rhodium. 

Palladium. 

Silver. 

101-4 

102-7 

105-O 

107-7 

Osmium. 

Iridium. 

Platinum. 

add. 

190-3 

192-5 

194-3 

196-7 

iffereuces. .     88'9 

89-8 

88-8 

89-0 

43.  '•  The  action  of  sulphnryl  chloride  on  acetorthotoluidide  and 
acetparatoluidide."      By  TV.  P.  Wynne,  D.Sc. 

1:2:  5-Metachloracetorthotoluidide  is  almost  the  sole  product  of 
the  intei-action  of  equal  weights  of  sulphiu-yl  chloride  and  acetortho- 
toluidide when  the  latter  is  suspended  in  five  times  its  weight  of 
carboa  bisulphide.  1:2:  o-Dichlorotoluene,  obtained  by  hydrolysis 
of  pure  pota.ssium  1:2:  5-dichlorotoluenesulphonate,  boils  at  200° 
under  770  mm.  pressure  ;  on  sulphonation  with  10  per  cent,  anhydro- 
sulphuric  acid  at  70 — 100°,  this  dichlorotohiene  yields  a  single  sulph- 
onic  acid,  the  barium  (+  H>0),  potassium  and  sodium  (-f  liHjO)  salts 
of  which  are  described;  the  chloride,  CeHoMeCU'SOjCl,  crystallises  in 
large  tables  melting  at  43''. 

T\  hen  acetparatoluidide,  suspended  in  carbon  bisulphide,  is  treated 
with  an  equal  weight  of  sulphuryl  chloride,  1:3:  4-metachloracet- 
paratoluidide  is  the  chief  product ;  smalt  quantities  of  1  :  3  :  4  :  o- 
dichloracetparatoluidide  and  the  tri-  and  tetra-chloro-derivativcs 
being  also  formed.  The  corresponding  chlorotoluidines  are  converted 
into  chlorotoluenes  by  Sandmeyer's  method,  and  these  may  be  sepa- 
rated partly  by  fractional  distillation  and  partly  by  fractional  sulph- 
onation, since  parachlorotoluene  is  almost  exclusively  sulphonated 
by  100  per  cent,  sulphuric  acid,  1:3:  4-dichlorotoluene  by  5 
per  cent,  anhydrosulphuric  acid  and  1:3:4:  o-trichlorotoluene  by 
10  per  cent,  anhydrosulphuric  acid  at  temperatures  below  100°. 
1:3:  4-Dichloi'otoluene,  on  treatment  with  5  percent,  anhydrosulph- 
uric acid,  yields  sulphonic  acid,  the  barium  (+  2H2O).  potassium 
and  sodium  (+  HoO)  salts  of  which  are  described;  the  chloride, 
CsHjMeCL'SOoCl,  crystallises  in  long,  probably  monosj'mmetric 
prisms  melting  at  82^     On   hydrolysis  of  the  potassium  salt,  pure 
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1:3:  4-dichlorotoluene  is  obtained,  boiling  at  207°  under  764  mm. 
pressure.  1:3:4:  o-Trichlorotoluene,  on  treatment  with  10  per  cent, 
anhydrosulphuric  acid,  yields  a  single  sulphonic  acid,  of  which  the 
hariuvi  (+  lioO),  potassium  and  sodium  (+  -^HoO)  salts  are  described  ; 
the  chloride,  CeHMeCIa'SOoCl,  crj'stallises  in  short,  slender  needles 
melting  at  88°.  On  hydrolysis  of  the  potassium  salt,  1:3:4:5- 
trichlorotoluene  is  obtained  ;  this  melts  at  42'5°,  boils  at  245'0 — 247° 
under  768  mm.  pressure,  and,  on  oxidation  with  dilute  nitric  acid, 
yields  the  corresponding  trichlorobenzoic  acid  melting  at  203°. 

The  action  of  sulphuryl  chloride,  therefore,  corresponds  very  closely 
with  that  of  chlorine  on  acetortho-  and  acetpara-toluidide,  as  de- 
scribed by  Lellmann  aud  Klotz  (^xlniialen,  231,  310). 

Orthochlorotoluene,  on  sulphonation  with  100  per  cent,  sulphuric 
acid  at  60°,  seems  to  yield  only  one  sulphonic  acid,  the  barium 
(+  2}l.iO),  potassium  (+  -1^1120)  and  sodium  (+  ^HoO)  salts  of  which 
are  described ;  the  chloride,  C6H3MeCl*SO..Cl,  crystallises  in  long, 
flattened,  irregularly-developed  prisms  melting  at  59°. 

Metachlorotoluene,  under  like  conditions,  seems  to  form  only  one 
sulphonic  acid,  the  barium  (+  H3O),  potassium  and  sodium  (-|-  H2O) 
salts  of  which  are  described ;  the  chloride,  CeHsMeCbSOoCl,  crystal- 
lises in  brilliant,  long,  orthorhombic  prisms  raelting  at  53°. 

Parachlorotoluene  is  less  readily  sulphonated  by  100  per  cent, 
sulphuric  acid  than  its  isonierides,  and  yields  two  isomeric  sulphonic 
acids,  which  have  not  yet  been  completely  separated.  Two  series  of 
salts  are  described,  one  of  which  is  beyond  question  derived  from 
the  mixed  acids,  as  shown  by  an  investigation  of  the  sulpho- 
chloride.  The  results  obtained  agree  in  the  main  with  those  of  Vogt 
and  Henninger  {Ann.  Chim.  Phijs.  [4],  27,  130),  and  tend  to  show 
that  the  1:2:  4-isomeride,  identified  by  conversion  into  the  1:2:4- 
parachlorotolueneorthosulphonamide  described  by  Heffter  {Annalen, 
221,  209),  is  the  minor  product  of  sulphonation. 


The  Society's  rooms  are  closed  until  further  notice,  to  permit  j 
of  alterations,  the  introduction  of  the  electric  light  and  re- 
decoration. 
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The  following  aie  abstracts  of  papers  received  during  the  vacatioa 
and  published  in  the  Ti-ansactions  :  — 

44.  "  Some  homonucleal  tri-derivatives  of  naphthalene  (Peri- 
dibromonaphthalene)."     By   R.   Meldola,    F.R.S.,  and  C.   H.  Desch 

(Traus.,  1892,  765). 

It  is  shown  that  Prager's  statement  (Ber.,  1885,  2163)  that  the 
NHo  group  in  2-nitro-4-bromo-l-amidonaphthalene  cannot  be  dis- 
placed by  bromine  by  Sandmeyer's  method  is  incorrect ;  and  a 
desci'iption  is  given  of  the  1  :  4-dibromo-2-nitronaphthalene,  and  also 
of  the  corresponding  chlorobromo-  and  iodobromo-naphtbalenes  ;  all 
thi'ee  substances  are  described  as  crystallising  in  small,  ochreous 
needles  melting  at  117°.  On  reduction,  they  yield  amines  almost 
destitute  of  basic  properties,  which  readily  oxidise  in  air;  their 
acetyl  derivatives  crystallise  in  white  needles,  bi-omiodo-^-acetnaph- 
thalid  melting  at  235°,  the  chloriodo-compound  at  218''. 

A  lengthy  footnote  is  appended  to  the  paper,  in  which  the  con- 
clusion arrived  at  by  Armstrong  and  Eossiter  (these  Proceedings, 
No.  104,  7,  186),  that  when  a  mixture  of  ortho-  and  para-nitracet- 
naphthalid  is  brominated,  the  ortho-compoand  is  alone  attacked,  is 
corroborated;  and  in  which  the  interesting  statement  is  made  that 
one  of  the  authors  and  F.  W.  Streatfeild  have  prepared  peridibromo- 
naphthalene  from  1  :  I'-nitrobromonaphthalene  :  this  new  dibromo- 
naphthalene  melts  at  about  109°. 

45.  "  A  method  of  measuring  the  vapour  pressures  of  solutions." 
By  Thomas  Ewan,  B.Sc,  Ph.D.,  and  W.  R.  Ormandv  (Trans.,  1892, 
769). 

A  condensation  hygrometer  for  determining  vapour  pressures  of 
solutions  at  ordinary  temperatures  is   described  and  figured.     The 
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hygrometer  consists  of  a  thin  polislied  silver  enp  soldered  to  a 
stronger  ring  of  brass,  wbieli  in  its  turn  is  cemented  into  a  glass  tnhe 
by  means  of  tinfoil  and  sulplinr;  tbe  upper  end  of  the  tube  is  closed 
■with  a  cork,  tbrongli  ■which  pass  a  tbermometer  and  an  open 
tnbe  carried  down  below  tbe  surface  of  tbe  ether  placed  in  the  silver 
hnlb,  a  side  tnbe  near  tbe  top  being  connected  with  an  aspirator  in 
sncb  a  war  that  tbe  amount  of  air  passing  through  tbe  etber  is  under 
the  control  of  tbe  observer.  Tbe  hygrometer  is  suspended  in  a  glass 
vessel  containing  tbe  solution  under  examination;  tbia  consists  of  fi 
cylindrical  bulb  with  a  long  narrow  neck,  a  narrow  side  tube  through 
which  tbe  rod  of  a  stirrer  passes  being  sealed  into  the  shoulder  of  the 
bulb.  Tbe  temperature  is  determined  at  which  dew  first  becomes 
visible  on  tbe  silver  bulb. 

Results  obtained  with  solutions  of  sodium  and  cupric  chloride  are 
given  in  the  paper. 

46.  "  The  hydrazines  of  quinoline."     By  S.  F.  Dafton,  B.A.,  D.Sc. 
(Trans.,  1892,  782). 

A  description  is  given  of  an  improved  method  of  nitrating  quin- 
oline,  and  of  a  variety  of  derivatives  prepared  from  tbe  ana-com- 
pound. 

To  nitrate  quinoline,  the  nitrate  prepared  from  50  grams  is  added 
in  about  five  portions  to  50  c.c.  of  strong  sulphuric  acid  contained  in 
a  litre  flask,  10  c.c.  of  fuming  sulphuric  acid  (d  =  2'0)  being  poured 
in  after  each  introduction  of  nitrate,  the  mixture  being  kept  cool. 
Tbe  yield  is  very  good,  200  grams  of  ana-  and  150  grams  of  ortho- 
nitroquinoline  having  been  obtained  from  300  grams  of  quinoline  in 
one  operation.  A  small  quantity  (equal  to  about  3  per  cent,  of  tbe 
quinoline  taken)  of  a  dinitrobydroxyquinoline  is  formed  ;  this  sub- 
stance very  closely  resembles  trinitropbenol. 

The  compounds  described  are  the  ana-amine  and  hydrazine,  the 
semicarbazide,  pyruvic  bydrazone,  acetone-hydrazone,  benzaldebyde- 
hydrazone  and  anaquinolinemethylpyrazolone  prepared  from  the  hydr- 
azine and  anaquinindole-a-carboxylic  acid. 

It  is  pointed  out  that  in  the  case  of  both  ortho-  and  ana-derivatives, 
one  remarkable  feature  common  to  both  is  the  intense  red  colour  of 
the  mon-acid  salts  of  the  amine  and  hydrazine.  The  pyruvic 
bydrazone  separates  from  an  aqueous  solutioji  as  a  bright  red,  crystal- 
line precipitate  differing  from  the  corresponding  ortho-compound  by 
being  soluble  in  water,  and  by  its  vivid  colour;  this,  however, 
changes  to  yellow,  on  drying,  with  loss  of  water  of  crystallisation. 
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47.  "  The  orip^in  of  colour  (IV).  Note  on  ihe  appearance  of  colour 
in  quinoline  derivative.s  and  of  fluorescence  in  quinine  salts."  Bj 
Henry  E.  Armstrong  (Trans.,  1892,  789). 

Attention  is  directed  to  the  fact  that  it  could  scarcely  have  heen 
predicted  that  the  anaqninoline  derivatives  such  as  are  described  by 
Di".  Dafton  would  manifest  colour,  and  it  is  argued  that  they  aro 
probably  quinnnoid  compounds:  that  the  appearance  of  colour,  m 
fact,  is  conditioned  by  the  occurrence  of  an  isodynamic  change  in  - 
Tolvin?  the  passage  from  the  "  centric "  structure  of  quinoline  to 
the  "  ethenoid "  structure  of  a  quinone.  Further,  it  is  suggested 
that  it  may  eventuallv  prove  to  be  possible  to  explain  the  fluorescence 
of  certain  salts  of  quinine  by  the  application  of  a  similar  principle. 

[^Correction  and  AJdendnm. — Tt  is  stated  in  the  foi-egoiug  note  that 
"The  ortho-derivatives  described  by  Dr.  Dufton,  excepting  the 
pvruvic  hvdrazone,  appai'ently  are  colourless  substances.  '  This,  as 
Dr.  Dufton  has  pointed  out  to  the  writer,  is  not  the  case.  The 
mistake — an  entirely  inexcusable  one — appears  to  have  been  made 
owing  to  the  absence  from  Dr.  Du^ton's  paper  describinar  the  ortho- 
compounds  of  any  reference  to  the  colour  o£  the  acid  salts  of  the 
amine  and  hydrazine;  it  is  only  incidentally,  in  the  paper  on  the 
ana-derivatives,  that  he  mentions  that  the  intense  red  colour  of  the 
mon-acid  salts  of  the  amine  and  hydrazine  is  a  remarkable  feature 
common  to  both  ortho-  and  ana-series  :  although  an  entry  of  this  fac^ 
was  originallv  made  when  my  attention  was  first  called  to  the  work, 
in  writing  out  the  "  note,"  the  desci'iptions  of  the  individual  compounds 
were  apparentlv  alone  consulted,  and  the  incidental  reference  to  the 
colour  of  the  ortho-componnd  was  consequently  overlooked. 

Although  at  present  deprived  of  the  forcible  ar-eument  which  the 
non-appearance  'of  colour  in  the  ortho-series  would  afford,  T  see  no 
reason  to  abandon  mv  contention  that  the  coloured  ana-compounds 
are  of  peculiar  structure.  Dr.  Dufton's  discoveries  have,  in  fact, 
added  ereatly  to  the  interest  attaching  to  the  study  of  quinoline 
derivatives,  and  it  is  necessary  that  the  oi'tho-derivatives  should  be 
examined  with  special  care.  So  many  cases  are  now  known  in  which 
substances  long  regarded  as  uniform,  definite  compounds  have  p'-oved 
to  be  composite  that  it  is  justifiable,  in  my  opinion,  to  regrard  the 
ortho-derivatives  with  suspicion  until  their  homogeneity  has  been 
placed  beyond  question. — H.  E.  A.] 

48.  "  Dicarboxyglutaconic  acid"  By  S.  Ruhemann,  Ph.D.,  and 
R.  S.  Morrell  (Trans.,  1892,  791). 

The  action  of  phenylhydrazine  on  ethylic  dicarboxyglu*^aconic  acid 
and  its  benzyl  derivative  is  shown  to  resemble  that  of  ammonia,  the 
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final  products  being  a  pyrazolone  derivative  and  ethylic  malonate  or 
benzjlmalonate,  the  pyrazolone  derivative  being  formed  by  con- 
densation from  tlie  substituted  amidoethylenedicarboxylate  fii'sfc 
])roduced.  Phenyl  pyrazolone  and  several  of  its  derivatives  are 
described. 


49.  "  Action  of  nitric  acid  on  anthracene  (II)."  By  A.  G.  Perkin 
and  J.  E.  Mackenzie  (Trans.,  1892,  8(55). 

One  of  the  authors  has  previously  shown  that  compoimds  of 
anthracene  with  either  ethylic  or  metbylic  nitrates  are  formed  -svhen 
solutions  of  anthracene  in  ethylic  or  niethylic  alcohol  are  treated 
with  nitric  acid.  It  is  now  shown  that  the  corresponding  propylie, 
isobntylic  and  benzylic  compounds  may  be  prepared  by  using  the 
appropriate  alcohols  ;  no  corresponding  product  could  be  obtained 
from  trimethylcarbinol,  the  action  of  nitric  acid  on  the  solution  of 
anthracene  in  this  alcohol  giving  rise  to  nitrosoanthrone. 

Under  slightly  modified  conditions,  the  action  of  nitric  acid  on 
anthi^acene  dissolved  in  isobutylic  alcohol  is  found  to  give  rise  to 
a  compound  which  the  authors  regai'd  as  nitroanthrone, 


^«^^{cH(XO,)  j^'-^' 


this  is  converted  into  the  isomeric  nitroanthrol  by  treatment  with 
alcoholic  potash. 

On  treating  anthracene  dissolved  in  acetone  (Kahlbaum's  pure) 
with  nitric  acid,  the  compound  of  anthracene  with  methylic 
nitrate  was  produced  in  such  quantity  as  to  negative  the  assump- 
tion that  it  was  derived  from  methylic  alcohol  present  in  the  acet- 
one :  it  would  therefore  seem  probable  that  the  acid  acts  on  the 
acetone  forming  methylic  nitrate  and  acetic  acid.  Using  methyl- 
ated ether  carefully  freed  from  alcohol,  the  compounds  of  anthi*- 
accne  with  both  ethylic  and  methylic  nitrate  were  obtained. 

50.  "The  behaviour  of  ethylene  on  explosion  with  less  than  its 
own  volume  of  oxj-gen."  By  B.  Lean,  B.A.,  B.Sc,  and  W.  A.  Bone 
B.Sc.  (Trans.,  1892,  873). 

After  giving  a  brief  account  of  previous  observations,  the  authors 
describe  a  series  of  experiments  in  which  mixtures  of  ethylene  with 
its  own  or  a  less  volume  of  oxygen  were  fired  in  a  leaden  coil. 
Tlieir  results  are  in  agreement  with  those  of  Ualton,  Kersten  and 
E.  von  Meyer,  and  show  that,  when  fired  with  about  its  own  volume 
of  oxygen,    ethylene    eventually  yields  mainly   carbonic    oxide    and 
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hydrogen ;  but  they  have  also  observed  that  methane,  acetylene  and 
carbon  are  prod  aced. 

The  following  are  the  tabulated  results  of  the  analyses  : — 

Composition  of  mixture.  C.            D.  E.  F.  G. 

Ethylene 56-03  54-18  49-77  4864  49-41 

Oxygen 3946  41-52  45-81  45-84  47-69 

Nitrogen 4-51       4-30  4-42  5-52  2-90 

Composition  of  product.  C.            D.            E,             F.             G-. 
Unsaturated       hydro- 
carbons    5-53 

Methane    5-96 

Carbon  dioxide 1-63 

,,        monoxide ....  3885 

Hydrogen 43-30 

Kitrogen 5-16 

Incidentally  it  is  shown  that  oxygen  is  appreciably  absorbed  by 
fuming  sulphuric  acid,  but  that  neither  strong  potash  ncr  alkaline 
pxi'ogallol  solution  appreciably  affects  ethylene. 

51.  "The  lowering  of  the  freezing  points  of  cadmium,  bismuth 
and  lead  when  alloyed  with  other  metals."  By  C.  T.  Heycock,  M.A., 
and  F.H.  Xeville,  M.A.  (Trans.,  1892,  888). 

The  authors  have  considerably  extended  the  inquiry  of  which  they 
have  previously  given  a  short  account  (these  Pi'oceedings,  Xo.  88). 
A  very  large  number  of  data  are  recorded  in  the  paper.  From  the>e 
it  is  apparent  that  the  "  atomic  fall,"  i.e.,  the  ratio  of  the  fall  in 
freezing  point  of  the  alloy  below  that  of  the  pure  solvent  to  the 
number  of  foreign  atoms  present  per  100  of  solvent,  is  independent 
of  the  concentration  when  the  solution  is  dilute.  As  the  concentra- 
tion increases,  a  gradual  change  takes  place,  however,  in  the  atomic 
fall  value.  In  a  few  cases,  such  as  that  of  gold  in  cadmium  or 
tin,  and  of  mercury  in  cadmium,  there  is  an  increase  in  the  atomic 
fall  as  the  concentration  increases,  but  in  most  cases  the  reverse  is 
true. 

The  various  possible  causes  of  change  in  atomic  fall  with  increasing 
concentration  are  considered,  and,  after  calling  attention  to  the  fact 
that  Yan't  Hoff's  formula  is  strictly  true  only  of  infinitely  dilute 
solutions,  a  formula  applicable  to  finite  concentrations  is  suggested  ; 
on  the  assumption  that  the  molecule  of  the  substance  in  solution 
contains  1  atom,  the  different  atomic  fall  values  corresponding 
to  different  numbers  of  atoms  of  foreign  metal  per   100  of  solvent 
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are  calculated,  and  it  is  tlien  pointed  out  that  on  taking  a  general 
survey  of  the  atomic  falls  given  in  the  tables  in  the  paper  and 
comparing  tliem  vith  the  molecular  falls  predicted  by  the  theory  of 
osmotic  pressure,  it  is  apparent,  not  only  that  the  experimental  num- 
bers are  identical  in  a  great  many  cases  with  the  theoretical  fall  pro- 
duced by  a  monatomic  molecule,  but  that  the  experimental  numbers, 
while  often  lowex',  are  never  higher  than  the  theoretical  number.  This  is 
an  important  point  in  favour  of  the  osmotic  theory  of  solution,  for  this 
theory,  whilst/  readily  explaining  a  low  atomic  fall  by  the  hypothesis 
of  the  dissolved  molecule  containing  more  than  1  atom,  assigns  a 
superior  limit,  corresponding  to  the  state  in  which  the  molecules  in 
solution  contain  each  1  atom  of  the  dissolved  substance.  In  presence 
of  these  numbers,  it  seems  impossible  to  resist  the  conclusion  that 
the  process  of  dissolution  consists  essentially  in  the  disintegration  of 
the  dissolved  substance  and  its  uniform  diffusion  through  the  solvent 
as  a  gas ;  in  other  words,  that  the  "  physical  theory  of  solution  "  is 
correct.  In  some  cases,  however,  for  instance  that  of  gold  dissolved 
in  cadmium  and  a  few  others,  the  authors  have  no  doubt  that  the 
molecule  in  solution  contains  atoms  of  both  metals. 

52.  "Isolation  of  a  compound  of  gold  and  cadmium."  By  C.  T. 
Ileycock,  M.A.,  and  F.  H.  Neville,  M.A.  (Trans.,  1892,  914). 

The  compound  has  the -composition  represented  by  AuCd,  and  is  of 
.1  greyish,  silvery-white  appearance,  like  cadmium.  It  "was  prepared 
by  alloying  gold  with  cadmium  and  moderately  heating  in  a  vacuum 
fco  long  as  cadmium  distilled  away.  The  immediate  interest  of  the 
compound  is  that  it  confirms  the  supposition  advanced  by  the  authors 
lo  account  for  the  remarkable  behaviour  of  gold  and  cadmium  when 
nissolved  in  tin. 


58.  "  The  resins  of  Ficus  rv.higinosa  and  F.  maci-ophyUa."  By  E. 
H.  Rennie,  D.Sc,  and  G.  Goyder,  Jun.  (Trans.,  1892,  916). 

An  account  is  given  of  the  results  of  an  examination  of  the  resin 
of  F.  ruhiginosa  by  De  la  Rue  and  Miiller,  contained  in  a  paper  pub- 
lished in  the  Pliil.  Trans,  of  1860,  and  the  somewhat  different  results 
of  the  authors  are  then  i-ecorded.  They  have  separated  a  crystalline 
substance  from  both  resins  externally  closely  resembling  De  la  Rue 
and  Miiller's  product,  but  giving  numbers  for  carbon  about  3  per 
cent.,  and  for  hydrogen  about  1  per  cent,  higher  ;  the  numbers  are 
most  in  accordance  with  the  formula  CaiHaoOa.  This  substance  is 
resolved  ])y  alkaline  hydrolysis  into  acetic  acid  and  a  ciystalline  sub- 
stance  melting   at    Il-i",   of   the    foi  inula   CsjHsiO,  very   closely  re- 
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sembling-  the  substance  described  by  Ue  la  Rae  and  Miiller,  which 
they  obtained  in  a  siuiilai*  way. 

5i.  "  The  hydrolytic  functions  of  yeast.  Part  II."  By  James 
O'Sullivan  (Trans.,  1892,  926). 

A  farther  series  of  experiments  on  the  hydrolytic  activity  of  healthy 
yeast  cells  are  described,  the  following  being  a  summary  of  the  con- 
clusions arrived  at : — 

1.  The  hydrolytic  action  of  yeast  at  ordinary  temperatures  (12°  to 
20°  C.)  follows  the  same  coui'se  as  that  of  a  simple  chemical  inter- 
change, and  is  not  influenced  by  either  air  or  carbon  dioxide. 

2.  A  time  curve  representing  the  action  would  correspond  with 
that  given  for  invertase  under  the  most  suitable  conditions  of  acidity 
by  O'Sullivan  and  Tompson  (6'.  S.  Trans.,  1890,  57,  878).  The  rate, 
therefore,  differs  from  that  at  which  the  alcoholic  fermentation  of 
yeast  takes  place,  which  would  be  represented  by  a  straight  line 
(Dumas,  Ann.  Ghim.  Phijs.  [_3],  1874,  81 ;  and  A.  J.  Brown,  G.  S. 
Trans.,  1892,  ^84). 

3.  Any  interference  involving  either  an  increase  or  a  diminution  of 
the  natural  acidity  of  the  yeast  cell  diminishes  its  action.  This  is  a 
very  important  matter,  and  should  always  be  considered  when  dealing 
with  organisms  or  cellular  membranes  possessing  the  power  of  hydro- 
lysing  cane  sugar.  Dumas  observed  that  both  acids  and  alkalis 
interfered  with  alcoholic  fermentation,  and  that  in  the  case  of  alkalis 
the  yeast  possessed  the  power  of  overcoming  the  alkalinity,  the  liquid 
again  becoming  acid  and  fermentation  recommencing.  It  is  found 
that  a  quantity  of  potassium  hydrate  which  completely  arrested  the 
hydrolytic  action  of  yeast  for  three  to  six  hours  was  neutralised  by 
the  yeast  in  about  24  hours,  the  solutions  eventually  becoming  acid 
and  hydrolysis  recommencing. 

4.  It  is  inferred  from  experiments  on  the  effect  of  rupturing  the 
cell  on  the  velocity  of  the  hydrolytic  action,  and  also  from  the  rate 
at  which  the  change  proceeds,  that  the  whole  of  the  invertase  of  the 
yeast  cell  comes  into  action  as  soon  as  the  cane  sugar  is  added  to  the 
yeast,  and  that  it  continues  to  act  during  the  progress  of  the  hydro- 
lytic action. 

5.  The  power  which  yeast  possesses  of  producing  alcoholic  fermenta- 
tion is  not  influenced  by  the  yeast  having  first  hydrolysed  cane  sugar, 
this  being  the  case  whether  the  hydrolytic  action  is  brought  about  in 
the  iirst  instance  in  the  presence  of  air  or  carbon  dioxide. 

65.  "  Imidosulphonates."  By  E.  Divers  and  T.  Haga  (Trans.,  1892, 
943). 

The  authors  have  obtained  sodium  imidosulphonate  for  the  first 


148 

time  and  from  sodium,  nitrite  by  a  modification  of  Fremy's  mriliod  of 
preparing  the  corresponding  potassium  salt  (sulphamidatc).  The 
potassium  salt  is  nearly  insoluble  in  water,  but  the  sodium  salt  is 
exceedingly  soluble ;  and  whereas  the  direct  prepai'ation  of  the  former 
has  provd  to  be  uncertain  and  the  yield  unsatisfactory,  the  latter 
can  be  obtained  from  the  nitrite  almost  without  loss.  Probably  the 
potassium  salt  could  be  much  more  easily  prepared  than  it  has  been 
were  the  here-described  modified  process  adapted  to  its  production ; 
but  the  sodium  salt  is  a  much  more  useful  agent  because  of  its  solu- 
bility, and  the  potassium  salt  can  at  once  be  prepared  from  it  by 
precipitating  with  potassium  chloride. 

Sodium  nitrite  and  sodium  carbonate  (crystals)  in  the  proportions 
shown  by  the  equation 

2NaN02  +  SXa^COa  +  8SO2  =  2N(S03N"a)3  +  NaoSoOj  +  SCOj 

are  placed  in  a  flask  together  with  a  little  water  and  a  rapid 
stream  of  sulphur  dioxide  is  passed  into  the  magma.  The  flask 
needs  to  be  agitated,  and  during  the  latter  part  of  the  process  to  be 
kept  cool.  When  neutrality  is  approached,  the  gas  is  to  be  passed  in 
more  slowly,  and  is  to  be  stopped  just  when  lacmoid  paper  is  tiist 
permanently  reddened.  Two  sahs  are  now  present  in  the  liquor, 
sodium  nitrilosulphouate  and  metasulphite,  but  in  a  few  minutes 
hydrolysis  of  the  nitrilosulphouate  sets  in,  giving  disodiuni  iraido- 
sulphonate  and  acid  sulphate,  and  the  latter  acts  on  the  metasulphite, 
forming  sulphurous  acid  and  disodiuni  sulphate.  By  thus  taking  up 
the  sulphuric  acid,  the  metasulphite  entirely  prevents  subsequent 
hydrolysis  of  the  imidosulphonate  into  araidosulphonate.  After 
expelling  sulphur  dioxide  by  a  rapid  current  of  air,  a  little  sodium 
carbonate  is  added  to  make  the  liquor  slightly  alkaline,  and  enough 
of  the  water  is  evaporated  off  at  a  gentle  heat.  On  cooling  to  near 
0°,  most  of  the  sulphate  crystallises  and  can  be  removed.  The  con- 
centrated mother  liquoj'  affords  hard,  brilliant  crystals  of  almost:  pure 
imidosulphonate  ;  from  its  mother  liquor  more  sulphate  and  imido- 
sulphonate can  be  alternately  separated.  The  imidosulphonate  can 
be  safely  recrystallised  from  slightly  alkaline  warm  water  or  by  cold 
evaporation.  It  forms  large,  rhombic  prisms  of  the  composition 
HX(S03Xa)2,(OH2)2,  feebly  acid  to  litmus,  which  only  very  slowly 
lose  water  in  a  vacuum. 

Like  the  potassium  salt,  disodium  imidosulphonate  is  not  precipi- 
tated by  many  of  the  ordinary  agents,  because  nearly  all  other 
imidosulphonates  corresponding  to  it  are  soluble.  It,  however, 
affords  precipitatos  with  sodium  hydi-oxide,  ^''otassiura  chloride  or 
nitrate,  bai'ium  hydroxide,  strong  ammonia-water,  basic  lead  acetate, 
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and  mercuric  and  mercurous  nitrahs;  most  of  these  act  also  on  the 
dipotassium  salt.  Sodium  hydroxide  precipitates  trisodium  imido- 
sulphonate  ;  and  the  same  salt  is  formed  by  evaporating  the  disodium 
salt  Tvith  sodium  carbonate,  or  with  sodium  acetate  if  the  evaporation 
is  repeated.  Potassium  chloride  precipitates  the  dipotassium  salt. 
Ammonia  precipitates  a  sodium  ammonium  salt,  and  also  ^hen  the 
.solutious  are  very  concentrated  triammonium  imidosiilphonate ;  but 
in  presence  of  other  sodium  salts,  nitrate  or  chloride,  ammonia  pre- 
cipitates pure  trisodium  imidosulphonate,  leaving  ammonium  nitrate 
or  chloride  in  solution.  Baryta-water  gives  a  barium  sodium  imido- 
sulphonate. 

Trisodium  imidosulphonate,  !N'aX(S03^a)2,(OHo)i2,  crystallises  in 
thin  platef,  sparingly  soluble  in  cold  water,  freely  soluble  in  hot 
water.  It  is  a  very  stable  salt,  easy  to  prepare  and  to  preserve  for 
unlimited  periods.  It  is  an  alkaline  salt,  and  when  neutralised  with 
sulphuric  acid  furnishes  a  solution  from  which  the  disodium  salt  can 
be  crystallised  out.  In  a  vacuum  the  crystals  lose  only  11  mols.  of 
"water;  the  other  one  can  be  expelled  by  heat,  almost  completely.  A 
number  of  other  imidosulphonates  of  corresponding  composition, 
often  double  salts,  can  be  prepared  from  the  trisodium  salt  by  precipi- 
tation ;  ammonium  imidosulphonates  can  be  also  prepared  from  it, 
through  the  intermediation  of  the  barium  hydrogen  salt,  or  the  basic 
lead  salt,  or  tlie  silver  salt. 

Berglund,  18  years  ago,  established  the  fact  that  diammonium 
imidosulphonate  is  Rose's  parasulphatammon,  still  described  in  the 
latest  English,  text  books  (Ramsay,  Mendeleeff)  as  ammonium  amido- 
sulphonate.  The  authors  find  that  dry  diammoninm  imidosulphonate, 
an  anhydrous  salt,  combines  with  dry  ammonia  to  form  anbydrous 
triammonium  imidosulphonate,  and  that  this  is  Rose's  eulphatammon. 
The}'  have  also  prepared  in  the  wet  way  a  triammonium  imidosulph- 
onate with  1  mol.  of  water,  isomorphous  with  tripotassium  imido- 
sulphonate. 

Barium  imidosulphonate  is  precipitated  as  a  voluminous  matted 
mass  of  microscopic,  fibrous  crystals,  in  appearance  like  an  oi-ganic 
salt.  Barium  hydrogen,  barium  ammonium,  barium  sodium,  barium 
potassium  imidosulphonates  are  all  crystalline  salts.  Of  the  double 
calcium  salts,  the  sodium  compound  may  be  mentioned  as  forming 
stellate  groups  of  thick,  often  very  brilliant,  prisms. 

Besides  a  very  soluble,  unstable  lead  hydrogen  salt,  a  prismatic 
tri-hemihydroxy-lead  salt,  (HOPb)3N(S03)2,  and  a  tetra-lead  salt, 
HO(HOPb)4N(S03)2,  which  are  both  insoluble,  may  be  obtained 
No  double  lead  salts  can  be  prepared ;  the  hydrogen  salt  is  known 
only  in  solution. 

The  interaction  of  trisodium  imidosulphonate  and  silver  nitrate  is 
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specially  remarkable  for  giving  in  succession  three  strikingly  different 
precipitates  : — AgN;i2N(S03)2,  in  the  form  of  fibrous,  pale  yelloNV 
crystals;  AgoNaX(S03)..,  a  sparkling,  white  "sand"  of  microscopic, 
hexagonal  crystals,  all  detached  ;  and  Ag3X(S03)2,  a  white  precipitate, 
drying  on  the  tile  to  chalk-like  masses.  The  relation  in  composition 
of  these  three  silver  salts  is  also  interesting  for  its  rare,  if  not  excep- 
tional, character. 

The  following  double  mercury  salts  are  well-defined  compounds 
which  have  been  examined  in  detail  because  of  their  interest  as  being 
at  the  same  time  sulphonic  and  nitrogen  salts  of  mercury  : — - 

Hg<N(l8:N:;:'  Hg<^^[|0;JJa),).jjg;  and  HN(SO,HgO),:Hg. 

I^either  a  single  mercury  imidosulphonate  nor  any  raercurous  salts 
can  be  prepared.  Berglund's  belief  in  the  existence  of  a  specially 
stable  mercury  imidosulphonic  acid  is  not  confirmed  by  the  authors' 
observations,  for  although  mercury  dipotassium  imidosulphonate 
readily  exchanges  its  potassium  for  barium  and  other  metals,  it 
keeps  its  potassium  and  exchanges  its  mei'cury  for  hydrogen  when 
treated  with  nitric  acid ;  and,  besides,  mercury  hydrogen  imidosulph- 
onate is  apparently  less  stable  than  imidosulphonic  acid  itself. 

Diammonium  imidosulphonate  forms  a  double  salt  with  sodium 
nitrate,  and  so  does  the  dipotassium  salt.  The  existence  of  these 
compounds  and  of  the  pentahydroxytetra-lead  salt  and  the  retention 
of  1  mol.  of  water  by  the  trisodium  salt  left  in  a  vacuum-desiccator 
seem  to  show  that  imidosulphonates  preserve  some  of  the  power  of 
ammonia  to  unite  with  acids  and  salts,  the  nitrogen  becoming  quin- 
quevalent,  thus  : — • 

The  effect  of  heating  ammonium  and  potassium  imidosulphonates 
has  been  examined  by  previous  workers,  but  their  observations  are 
defective.  Diammonium  imidosulphonate  melts  and  boils  near  357°, 
and  flows  back  almost  unchanged.  Violent  ebullition  for  an  hour  has 
little  effect,  if  moisture  he  rigorously  excluded.  But  the  salt  decom- 
poses to  a  small  extent  like  the  potassium  salt.  Dipotassium  imido- 
sulphonate is  decomposed  only  at  the  softening  point  of  good  soft 
lime  glass  into  potassium  sulphate,  ammonia,  sulphur  dioxide  and 
nitrogen.  The  carefully  dried  disodiuni  salt  behaves  similarly.  The 
trisodium  salt  at  the  same  high  temperature  gives  sodium  sulphate, 
sulphur  and  nitrogen.  Lead,  silver  and  mercury  salts  are  some- 
what more  easily  afi'ected  by  heat :  in  their  case,  besides  products  such.  || 
as  are  above  enumerated,  mercury  and  even  its  sulphide,  silver  and 
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silver  sulpliide,  lead,  sulphide  and  sulphite  are  among  the  iiroducts. 
The  barium  salt  decouiposes  explosively. 

Anhydrous  imidosulphonates  of  potassium  or  sodium,  alone  or  with 
otlier  metals,  when  heated  to  about  130°  and  upwards  in  ordinary  air 
slowly  increase  in  weight  and  become  acid,  being  hydrolysed  by  the 
atmospheric  moisture.  This  fact  is  the  more  interesting  in  that  at 
about  the  same  temperature  amidosulphonates,  heated  in  dry  air  or 
in  a  vacuum,  give  oflf"  ammonia  and  become  imidosulphonates,  as  was 
first  observed  by  Berglund. 

Addendum. — Oxyamidosulphonates.  Soon  after  the  appearance  of 
the  authors'  last  paper  (J.  Ghem.  Soc,  55,  765),  which  tretited  of 
ox y amidosulphonates,  Dr.  Raschig  wrote  to  request  them  to  state 
on  his  behalf  that  he  agreed  with  their  account  of  the  decora- 
position  of  these  salts  by  caustic  alkali,  and  wished  to  withdraw  his 
own  statement  which  had  been  based  on  qualitative  observations  only. 

56.  "  Modification  of  Beckmann's  boiling  point  method  of  deter- 
mining molecular  weights  of  substances  in  solution."  By  Joji 
Sakurai. 

The  gi'eat  experimental  difficulty  affecting  Beckmann's  well-known 
method  is  the  exact  determination  of  the  boiling  points.  A  thermo- 
meter dipped  into  a  boiling  liquid  always  gives  irregular  readings, 
but  tliis  ditiicultj  may  be  completely  overcome  by  the  method  already 
described  by  the  author  in  his  paper  on  "  The  determination  of  the 
temperature  of  steam  arising  from  boiling  salt  solutions  "  (C'.*S'.  Trans., 
189J),  which  consists  in  passing  a  current  of  the  vapour  of  the 
solvent  into  the  boiling  liquid,  tlie  amount  of  the  vapour  ihus  passed 
in  being  regulated  by  the  height  of  the  lamp.  The  degree  of  con- 
stancy of  the  temperature  attained  in  this  manner  by  the  boiling 
liquid  is  really  astonishing,  a  most  delicate  thermometer  capable  of 
showing  1/lOOUth  of  a  degree  remaining  almost  stationary. 

The  apparatus  used  is  of  the  simplest  construction  and  can  be  set 
up  by  any  one  with  materials  commonly  found  in  all  chemical 
laboratories.  Another  advantage  is  that  the  boiling  point  of  the 
solution  is  ascertained  just  before  its  composition  is  determined,  the 
connection  between  these  properties  being,  therefore,  rendered  more 
Certain  than  in  the  case  of  Beckmann's  method. 

The  following  table  (p.  152)  gives  an  example  of  the  results  ob- 
tained. 

The  author  confirms  the  statement,  first  made  by  Beckmann,  that 
the  difference  in  colour  of  iodine  when  dissolved  in  ether  and  in 
carbon  bisulphide  is  not  due  to  a  difference  in  the  state  of  its  molecular 
aggregation,  the  numbers  obtained  for  the  molecular  weight  of  iodine, 
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when  dissolved  in  carbon  bisulphide  (247'1 — 261"9)  agreeing  with 
those  contained  in  the  table  (2550 — 2Gl"6).  Beckmanu's  view  that 
the  molecular  magnitude  of  sulphur  in  carbon  bisulphide  solution  is 
l-epresented  by  the  formula  Ss  has  also  received  a  striking  confirma- 
tion in  the  author's  hands,  the  numbers  he  obtained  varying  only 
between  252-3  and  254-9  (Sg  =  256). 

57.  "  Anhydro-derivatives  of  citi-ic  and  aconitic  acids."  By  T.  H. 
J^asterfield  and  W.  J.  Sell. 

CH. CO 

I     "  >0 

Acetanhydrocitric  acid,   probably   C(OAc)CO  pi'epared  from 

CHa-COOH 
anhydrous  citric  acid  and  acetic  chloride,  crystallises  from  ether  in 
groups  of  short  prisms  melting  at  115° ;  it  decomposes  at  higher  tem- 
peratures yielding  citraconic  anhydride  if  distilled  under  ordinary 
pressure,  and  itaconic  anhj-dride  when  distilled  under  reduced  pressure 
(30  mm.).  It  yields  acetylcitric  acid  on  hydrolysis;  aniline  converts 
it  into  citrodianilic  acid  ;  when  hydrolysed  by  alcoholic  potash,  it  affords 
aconitic  acid,  the  method  being  probably  the  best  yet  devised  for  the 
preparation  of  this  acid.  Ammonia  converts  acetanhydrocitric  acid 
into  citrazinic  acid. 

Aconitic  anhydride  may  be  prepared  by  boiling  aconitic  acid  with 
excess  of  acetyl  chloride ;  it  crystallises  out  in  colourless,  deli- 
quescent octahedra.  On  treatment  Avith  ammonia  it  affords  citr- 
azinic acid. 

The  authors  were  unable  to  obtain  citrazinic  acid  from  tricarballylic 
anhydride  and  ammonia,  and  point  out  that  the  formation  of  this  acid 
from  citric  ethereal  salts  is  probably  largely  dependent  on  the  easy 
formation  of  an  ethenoid  uuion. 


58.  "  Disubstituted  semithiocarbazldes."  By  Augustus  E.  Dixon, 
M.D. 

In  two  former  papers  (Trans.,  1889,  302,  and  1890,  257)  the  author 
gave  a  shoi-t  account  of  some  members  of  the  class  of  semithiocarb- 
azldes, principally  with  reference  to  the  isomerisra  there  shown  to 
exist  amongst  the  disubstitution  derivatives.  The  study  has  since 
been  continued,  but  the  publication  of  a  paper  dealing  with  such 
compounds  was  deferred  until  further  investigation  should  be  made 
regarding  a  phenomeiion  which  was  frequently  observed,  viz.,  the 
apparent  existence,  for  a  given  senjiithiocarbazide,  of  two  different 
melting  points.  A  cummuuication  has,  however,  just  appeared  in  the 
Berlchtt  (1892,  3098)  in  which  this  latter  subject  is  specially  dealt 
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■with  ;  tto  autlior,  therefore,  desires  to  recorri,  without  further  delay, 
the  experimental  results  which  he  has  already  obtained. 

Parafolylpheni/bemif:hiorarbazi'le  (from  ^ToIS^CS  and  PhNH'NETj) 
occurs  as  a  colourless,  crystalline  mass,  sintering  at  149° ;  or  in 
vitreous  prisms,  meltins:  at  173 — 174°  (uncorr.)- 

Phenylparatnlylsemifhlocarhazide  (from  PhN'CS  and  pTo!N"ff-NH2) 
occurs  as  a  crystalline  mass,  sinterinor  at  117°,  and  convertible,  by 
repeated  crystallisation  from  boilino'  alcohol,  into  feathery  needles, 
becoming  electrical  on  friction  and  melting  at  172°  (uncorr.).  This 
and  the  preceding  pair  are  doubtless  identical  with  compounds  de- 
scribed (Jnr.  cif.)  by  Marckwald. 

Ortliotolylparatolijheniitliiocarljazide,  when  prepared  at  a  moderate 
temperature  from  oToNCS  and  jjToNH-NHo,  melts  at  130—131°,  im- 
mediately  resolidifying ;  on  further  heating,  it  again  melts  at 
162 — 163".  The  compound  of  ra.  p.  162 — 163°  is  directly  obtained 
by  combining  the  constituents  in  boiling  (alcoholic)  solution. 

Pnrafohilnrfhofoli/lsemithiocarhazirle,  prepared  from  ;iToNCS  and 
oTo^N^H'NHo,  forms  vitreous  prisms  melting  at  141 — 142'  (uncorr.). 
The  formation  of  a  compound  having  a  lower  melting  point  was  not 
observed. 

Diorthofohjlsfmifhiocarhazide. — Brilliant,  colourless  octahedra,  melt- 
ing at  148 — 149°  (uncoi'r.). 

Diparatohihevufhiocarhazide. — If  prepared  in  gently-warmed  al- 
coholic solution,  forms  aggregates  of  flattened  crystals,  melting  at 
about  125°,  but  at  once  resolidifyinsr  and  then  melting  at  or  near  153°. 
By  mixing  boiling  alcoholic  solutions  of  the  constituents,  the  sub- 
stance is  obtained  in  pointed  prisms  melting  at  153 — 154°  (un- 
corr.). 

AlphannplifhylpTienylsemithwcarhazide  (from  a-J7apNCS  and 
PhNH'NHo). — Brilliant,  vitreous  needles,  melting  at  183°  (uncorr.). 
Isomeric  with  Freund's  (Ber.,  24,  4190)  phenyl-a-naphthyl  deriva- 
tive melting  at  135°. 

Phenylbefanaphfhylseviithiocarhazide,  pi'epared  from  PhXCS  and 
/3-N"apNH-NIl2,  foi-ms  pearly  needles,  melting  at  184 — 184'5°  (un- 
corr.).    According  to  Freund  (Inc.  cit.)  this  substance  melts  at  202°. 

Betnnnphfhylphenyhemithiocarbazide,  prepared  from  /3-NapXCS  and 
PhNH'NH2,  crystallises  in  silvery  needles,  melting  at  190 — 191° 
(uncorr.). 

Benzylphemjhimitliiocarhazide. — White,  flexible  prisms  ;  ra.  p. 
115 — 116°  (uncorr.).  On  heating  in  alcoholic  solution  with  a  ti'aee 
of  chlorhydric  acid  the  m.  p.  I'ises  to  163°. 

Benzylparatulylsemithiocarbazide. — Shining,  flattened  prisms;  ra.  p. 
120— 121°  (uncorr.). 
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59.  "  Studies  on  the  interaction  of  bi^omine  and  toluene.  Pi-e- 
paration  and  propei'ties  of  ortho-  and  para-bromotoluene,  and  of  the 
dibroniotohienes  derivable  therefrom.  Ortho-  and  para-broniotoluene- 
sulphonic  acids."     By  A.  K.  Miller,  Ph.D. 

It  is  shown  that  parabromotoluene  affords  tioo  dibromotoluenes, 
viz.,  orthoparadibromo-  and  metaparadibromo-toluene,  the  latter 
being  the  major  product ;  orthobromotoluene  yieldinof  orthoparadi- 
bromotoluene  as  minor  product,  together  with  the  orthometa-deriva- 
tive  containing  the  bromine  atoms  relatively  in  the  para-position. 
Parabromotoluene  also  yields  some  1:2:4:  5-tribromotolaene 
(Me  =  1),  which  appears  to  be  derived  from  the  1:2:  4-di-deriva- 
tive. 

60.  "Note  on  the  constitution  of  Nevile  and  Winther's  ortho- 
toluidinesulphonic  acid,  and  on  the  acids  formed  by  snlphonating 
orthochloro-  and  bromo-toluene."     By  W.  P.  Wynne,  D.Sc. 

A  comparison  of  the  chloro-  and  bromo-acids  obtained  by  Sand- 
meyer's  method  from  Nevile  and  Winther's  orthotoluidinemeta- 
sulphonic  acid  with  those  formed  from  orthochloro-  and  orthobromo- 
toluene by  sulphonation  has  established  their  identity.  Nevile 
and  Winther  gave  reasons  for  assigning  to  their  acid  the  constitu- 
tion [Me  :  NHa  :  SO3H  =1:2:5],  but  further  evidence  seemed 
desirable  in  view  of  the  nature  of  their  proof.  The  metabromortho- 
toluidinemetasulphonic  acid  formed  from  Nevile  and  Winther's  acid 
by  careful  bromination  was  converted  by  Sandraeyer's  method  into 
the  corresponding  dibromotoluenesul phonic  acid,  and  the  sulphonic 
radicle  was  eliminated  from  the  acid  by  hydrolysis  with  phosphoric 
acid  in  a  current  of  superheated  steam  ;  the  resulting  dibromotoluene 
was  identified  as  the  1:2:  3-derivative,  since  it  melted  at  30 — 81°, 
and  its  nitro-derivative  at  59°.  It  hence  follows  that  the  bromotolu- 
idinesulphonic  acid  has  the  constitution  [Me  :  NHo  :  Br  :  SO^jH  = 
1:2:3:5],  and  Nevile  and  Winther's  acid  that  assigned  to  it  by  them. 

61.  "The  action  of  iodine  on  a  mixture  of  sulphite  and  thio- 
sulphate."     By  Arthur  Colefax,  M.A.,  Ph.D. 

This  paper  has  reference  to  Spring's  contention,  advanced  in  his 
recent  note  in  the  Proceedings  (1892,  91),  that  although  it  is  true, 
as  the  author  had  asserted,  that  no  trithionate  is  formed  by  the 
action  of  iodine  on  a  mixture  of  sodium  sulphite  and  thiosulphate, 
trithionate  is  produced  if  potassium  salts  are  used  in  place  of  sodium 
salts.  It  is  shown  that  trithionate  is  not  produced  by  the  action  of 
iodine  either  on  the  potassium  or  sodium  salts,  and  that  the  formation 
of  trithionate  is  due  to  the  occurrence  of  a  secondary  interaction  of 
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tetrathionate  and  sulphite,  wliicK  takes  place  wlien  the  iodine  acts 
slowly,  as  it  does,  especially  when  used  in  the  solid  state.  It  is  also 
shown  that  when  iodine  acts  on  a  solution  containing'  both  sulphite 
and  thiosulphate  of  potassium  or  sodium,  present  in  molecular  pro- 
portions, it  oxidises  the  sulphite  only  slightly  more  quickly  than  it 
converts  the  thiosulphate  into  tetrathionate. 

62.  "  The  methylic  salts  of  camphoric  acid."  By  James  Walker, 
Ph.D.,  U.Sc. 

The  author  has  prepared  the  dimethyl  and  the  two  methyl  hydro- 
gen salts  of  camphoric  acid,  and  finds  their  properties  to  be  in  the 
main  the  same  as  those  of  the  compounds  described  by  Briihl  and 
Braunschweig  and  by  Haller.  Orthometliylic  sodic  camphorate  may 
be  obtained  by  adding  1  mol.  prop,  of  powdered  camphoric  anhydr- 
ide to  a  cold  solution  of  1  at.  prop,  of  sodium  (1  mol.  prop,  sodium 
methoxide)  in  methyl  alcohol  ;  the  corresponding  hydrogen  salt  may 
be  pi-epared  by  acidifying  the  sodium  salt.  If  1  mol.  prop,  of  methyl 
iodide  be  added  iu  addition,  and  the  mixture  be  heated  for  24  hours 
at  100^,  dimethylic  camphorate  is  formed.  The  author  succeeded  in 
obtaining  the  allomethylic  hydrogen  camphorate  in  a  measurable 
form  by  crystallisation  from  metaxylene.  The  "  dissociation  "  con- 
stant of  the  ortho-compound  is  ©'OOIOS,  of  the  allo-compound  0"000975, 
which  are  nearly  equal  and  not  far  removed  from  half  of  that  of 
camphoric  acid,  viz.,  0'0022o.  These  values  correspond  with  the 
assumption  that  camphoric  acid  is  a  diearboxylic  acid,  and  are  at 
variance  w^ith  the  formula  proposed  by  Friedel. 


157 

November  17,  1892.    Sir  Kenry  Roscoe,  M.P.,  F.R.S.,  Vice-President, 

in  the  Chair. 

On  taking  the  Chair,  Sir  Henry  Koscoe  congratulated  the  Fellows 
on  the  very  great  improvement  eiiected  in  the  Societ\-'s  rooms,  espe- 
cially in  the  meeting  room,  during  the  recess. 

The  Treasurer,  Professor  Thorpe,  agreed  with  the  Chairman  in 
thinking  that  the  Fellows  present  bad  good  reason  to  congratulate 
themselves  on  the  changed  conditions  under  -which  they  met.  The 
meeting  room  bad  undergone,  as  they  saw,  what  was  practically  com- 
plete reconstruction,  the  position  of  the  table  and  of  the  seats  having 
been  altered,  with  the  result  that  not  only  had  a  very  considerable 
air-space  been  gained,  which  would  tend  to  the  better  ventilation  of 
the  room,  but  also  additional  accommodation,  both  in  actual  seating 
space  and  in  the  means  of  entrance  and  exit,  had  been  secured.  Pro- 
vision had  been  made  for  a  larger  supply  of  fresh  air  and  for  the 
removal  of  that  which  passed  into  the  rooms.  Moreover,  it  would  be 
noticed  that  the  electric  light  had  been  substituted  for  gas  as  au 
illuminant  throughout  the  building;  this,  it  was  hoped,  would  pro- 
mote the  comfort  of  Fellows  attending  the  meetings,  not  only  in  its 
effect  on  the  nature  of  the  air  within  the  rooms,  on  the  cleanliness 
of  the  apartments,  and  on  the  preservation  of  their  decorative 
character,  bat  also  by  affording  greater  facilities  for  the  exhibition  of 
specimens,  diagrams  and  lantern  projections.  It  would  be  under- 
stood that  the  structural  and  other  alterations  requii'ed  by  these 
changes  necessarily  occupied  a  considerable  time,  and,  although 
every  effort  had  been  made  to  complete  the  changes  within  the  recess, 
it  had  been  considered  desirable  to  postpone  the  date  of  the  opening 
mteting  to  a  week  or  so  later  than  the  usual  time,  in  order  to  secure 
everything  being  in  proper  working  order  when  the  Society  met.  The 
structural  alterations  had  been  planned  and  their  execution  super- 
intended by  ]\rr.  Martin  L.  Saunders,  to  whom  the  thanks  of  the 
Society  were  due  for  the  care  and  assiduity  with  Avhich  he  had 
charged  the  duty  he  undertook.  These  alterations  had  been 
made  by  Messrs.  Colls  and  Son,  who  had  also  carried  out  the 
redecoration  of  the  whole  of  the  apartments  to  the  entire  satisfac- 
tion of  the  Committee.  The  installation  of  the  electric  lio-htins:  -was 
planned  by  Professor  Ayrton,  to  "whom  the  Society  -was  under  a  very 
special  obligation  for  the  great  amount  of  time,  thought  and  energy 
he  had  expended  on  the  work.  The  business  of  wiring  the  building 
and  of  affixing  the  fittings  was  entrusted  to  Messrs.  Spagnoletti  and 
Crookes,  with  the  result  that  all  present  were  able  to  enjoy.  The 
fittings,  that  is,  brackets  and  pendants,  -were  supplied  by  Messrs. 
Faraday  and  Sons,  and  do  credit  to  the  reputation  of  that  firm  for 
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artisHc  work.  Experience  could  alone  sliow  how  these  various  altera- 
tions would  work  in  practice,  but  enough  had  been  seen  already  to 
indicate  that  they  were  undoubtedly  great  improvements,  and  would 
conduce  to  the  health  and  coraTurt  of  the  Fellows. 

On  the  motion  of  the  Chairman,  seconded  by  the  Treasurer,  it  was 
resolved,  that  the  best  thanks  of  the  FelloAvs  be  tendered  to  Mr. 
Martin  L.  Saundei's  and  Professor  Ayrton  for  their  valuable  services. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs 
Eobert  Samuel  Adcock,  Rio  Tinto  Mines,  Huelva,  Spain ;  William 
Smellie  Anderson,  Marine  Station,  Granton ;  David  Avery,  Queen's 
College,  Melbourne  University,  Australia;  Arthur  John  Bensusan, 
13,  Lansdown  Road,  Kensington  Park,  W.,  and  Darling  Point, 
Sydney;  Horace  Vincent  Buttfield,  16,  Thistlewaite  Road,  Clapton, 
!X.E. ;  Frederick  Walter  Carlton,  Marlow  House,  Swindon;  Ernest 
Yietor  Clark,  5,  Tisbury  Road,  West  Brighton ;  Arthur  James 
Cooper,  The  Sclioolhouse.  Bromyard,  Herefordshire  :  Andrew^  William 
Craig,  77,  Peel  Street,  North  JMelbourne ;  Joseph  R.  Denison,  1,  Park 
View  Terrace,  Manningham,  Bi\adford ;  Thomas  Dusbury,  Richmond. 
Terrace,  Darwen  ;  Martin  Onslow  Forster,  32,  Binfield  Road,  Clapham 
Road,  S.W. ;  William  French,  74,  Walmersley  Road,  Bury,  Lanca- 
shire; Walter  Goodrili,  Alma  House,  Pudsey,  near  Leeds;  John 
Goodf  allow,  F.R.M.S.,  2,  Rutland  Terrace,  High  Road,  Ley  ton, 
Essex  ;  Thomas  Gray,  16,  Craigmore  Terrace,  Dowanhill,  Glasarow  ; 
William  Thomas  Gronow,  Port  Pirie  Smelting  Works,  Port  Pirie, 
South  Australia;  Walter  S.  Haines,  Chicago,  U.S.A.;  James  G. 
Hardy,  1,  Keir  Terrace,  Pollokshields,  Glasgow  ;  Samuel  C.  Hooker, 
Philadelphia,  U.S.A.  ;  John  Horsfall,  88,  Scar  Terrace,  Bacup,  Lanca- 
shire ;  Edgar  Edward  C.  Horwill,  lO^,  Ferndale  Road,  Clapham, 
S.W. ;  W.  H.  Ince,  Ph.D.,  12,  Cowley  Street,  Dean's  Yard,  West- 
ininster;  John  F.  V.  Isaac,  18,  Montserrat  Road,  Putney,  S.W. ; 
•John  Jackson,  Rhymney  ;  Samuel  Jackson,  Nether  Thong,  Hudders- 
fif'ld  ;  William  George  Johnston,  4,  Hilgrove  Road,  Finchley  Road, 
Hampstead,  N.W.  ;  K.  K.  Kacker,  Delhi,  India;  Thomas  Torrens 
Kuowles,  School  House,  Lancaster;  G.  Krause,  Cothen,  Anhalt, 
Germany;  Thornton  Charles  Lamb,  Polygon,  Ardwick,  Manchester; 
William  Howard  Lloyd,  5,  Belmont  Villas,  New  Walk,  Leicester; 
Arnold  G.  Maddox,  15,  Fleetwood  Street,  Clissold  Park,  N.  ;  Colin 
Francis  Moorwood,  260,  Biirnsley  Road,  Sheffield  ;  J.  B.  Nickolls, 
8,  College  Terrace,  Grange,  Guernsey  ;  Hugh  Ramage,  Royal  College 
of  Science,  Dublin ;  James  Wyllie  Rodger,  76,  Anerley  Park,  S.E. ; 
Koiman  Scott  Rudolf,  Sewan  Sarun,  Bengal,  India;  Satyaprasad 
Sarbadhicaiy,  53,  Wellington  Street,  Calcutta  ;  Augustus  Schloesser, 
Ph.D.,  M.Sc,  7,  Victoria   Ci'escent,    Busby,   near   Glasgow  ;  William 
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James  Sell,  1.  Bene't  Place,  Cambridge  ;  George  Arthur  Shaw,  112, 
Bramhall  Lane,  Stockport  ;  Keginald  des  Foyes  Shepherd,  G,  Colt- 
man  Street,  Hull ;  Charles  Spackman,  Silebj,  Lougliboroiagh  ;  Ernst 
Speidel,  B.S.,  17,  Qnincy  Street,  Chicago,  Illinois  ;  A.  H.  Turton 
Ashley,  Carlisle  Road,  Edgbaston  ;  Frederick  AYilliam  We»taway, 
1,  Aytoun  Road,  Stockwell,  S.W.  ;  John  Lowe  Whiteside,  51,  Canon 
Street,  Bolton;  Frederick  Henry  Wigham,  25,  Pinderfield  Road, 
Wakefield  ;  William  Williams,  Sm'ithfield  Street,  Dolgelly,  N".  Wales; 
N.  T.  M.  Wilsmore,  Altona,  Orrony  Road,  Eisternwick,  Melboui*ne. 

The  Chairman  announced   that  the    following  addx'ess    had    been 
forwarded  to  the  sister  society  in  Berlin  :  — 


Address  to  the  Deutsche  chemische  Gesellschaft. 

The  Chemical  Society  of  London  desires  to  olfer  its  warmest  con- 
gratulations to  the  Deutsche  chemische  Gesellschaft  on  the  occasion 
of  the  celebration  of  its  Twenty-fifth  Anniversarj-,  while,  at  the  same 
time,  it  joins  with  the  sister  Society  in  deploring  most  deeply  the 
recent  irreparable  loss  of  one  who  was  long  so  intimately  associated 
with  both  bodies,  who  exercised  so  important  an  influence  on  their 
development,  and  who  took  so  large  a  share  in  the  guidance  of  the 
affairs,  first  of  the  one  and  then  of  the  other. 

The  Chemical  Society  of  London  is  proud  to  think  that  it  niay 
properly  regard  the  German  Society  as  its  direct  lineal  descendant 
tbrough  Hofmann.  No  offspring  could  possibly  have  done  greater 
credit  to  its  parent ;  indeed,  the  rapidity  of  growth  and  youthful 
vigour  of  the  offshoot  is  beyond  all  precedent.  A  true  mirror  of 
the  progress  of  chemical  science,  the  stately  series  of  volumes  issued 
by  the  Society  during  the  first  quarter-century  of  its  existence,  will 
ever  serve  as  the  priceless  historical  recoi'd  of  the  marvellous  ad- 
vance of  chemistry  during  the  period  ;  and  that  advance  would  appear 
to  be  in  no  small  degree  due  to  the  incitement  afforded  to  experi- 
mental inquiry  by  the  regular  and  frequent  issue  of  the  now  far- 
famed  Bericlite. 

But  probably  it  will  in  the  future  come  to  be  regarded  as  the 
greatest  service  of  the  Deutsche  chemische  Gesellschaft  that  it  has 
done  so  much  to  render  possible  the  ultimate  denationalisation  of 
chemical  science.  Chemists  of  all  nations  record  their  results  in  the 
pages  of  its  publication,  which  has  become  a  meeting  ground  where 
international  jealousies  disappear  and  the  spirit  of  utmost  toleration 
prevails.  No  one  more  clearly  recognised  the  greatness  of  such  a 
service  than  Hofmann.  In  1863,  when  President  of  the  Chemical 
Society   of    London,    speaking   at   the    Twenty-second    Anniverbarj 


Meeting  of  the  delivery  of  lectures  to  the  Society  by  distinguished 
foreign  chemists,  he  said  :  "  The  Chemical  Society  has  loudly  pro- 
claimed the  cosmopolitan  character  of  science,  and  that  henceforth 
it  will  look  upon  the  several  nations  engaged  in  scientific  pursuits 
as  upon  so  many  federal  members  of  a  gi'eat  Republic  united  by 
the  love  of  science,  and  pledged  by  contributions  to  a  common 
treasury,  as  it  were,  to  uphold  its  cause  and  raise  its  dignity."  The 
cosmopolitan  influence  of  the  great  moving  spirit  of  its  councils 
during  the  first  25  years  of  the  existence  of  the  Deutsche  chemische 
Gesellschaft  will  ever  be  regarded  as  a  priceless  service  rendered 
to  chemical  science  by  Hofmann. 

The  following  resolution  was  passed  at  the  meeting  of  the  Council 
in  the  afternoon  : — 

"  The  Council  learns  with  deep  regret  that,  through  the  death 
of  Dr.  Longstaff,  on  the  23rd  September  last,  the  Society  has 
lost  its  senior  Fellow  and  one  of  its  founders. 

"  The  deep  interest  which  Dr.  Longstaff  took  in  the  Society 
and  in  the  promotion  of  the  interests  of  chemical  science  having 
been  evinced  by  the  munificent  gift  which  secured  the  establish- 
ment of  the  Research  Fund,  his  name  will  ever  remain  associated 
with  the  history  of  the  Society  and  ^vi\\  be  retained  fresh  in  the 
memory  of  the  Fellows  through  the  triennial  award,  to  those 
who  have  distinguished  themselves  in  chemical  research,  of  the 
Medal  bearing  his  name." 

The  following  papers  were  read : — 

63.  "  Fluosulphouic  acid."  B^  T.  E.  Thorpe,  F.R.S.,  and  Walter 
Kirman. 

The  authors  have  prepared  this  compound  by  distilling  a  slight 
excess  of  hydrogen  fluoride  into  a  weighed  platinum  flask  contain- 
ing a  known  amount  of  sulphuric  anhydride,  both  the  condensing 
tube  and  the  receiver  being  surrounded  with  a  mixture  of  ice  and 
calcium  chloride ;  the  excess  of  hydrogen  fluoride  was  subsequently 
removed  by  passing  a  current  of  dry  carbon  dioxide  through  the 
liquid  product  at  a  temperatnre  between  25°  and  35°.  The  interac- 
tion is  attended  with  the  development  of  much  heat. 

Fluosulphonic  acid,  SO3HF,  is  a  thin,  colourless  liquid  boiling 
with  slight  decomposition  (apparently  into  SO2F2  and  SO4H2)  at 
162"6°,  which,  it  is  noteworthy,  is  a  higher  temperature  than  that 
at  which  chlorosulphonic  acid  boils  (155  3°).  It  has  but  little 
action  on  the  dry  skin,  feeling  greasy  to  the  touch,  and  being  with- 
out the  intense  blistering  action  of  hydi'ogen  fluoride. 


IGl 

Discussiox. 

Professor  Ramsay  esjH-essed.  the  opinion  that  the  name  flnoro- 
sulphonic  acid  was  preferable  to  flnosnlphonic  acid. 

Mr.  Page  and  also  Sir  Hexry  Roscoe  asked  whether  the  isolation 
of  fluorine  had  been  confirmed  b}'  any  independent  observer  since 
the  announcement  of  Moissan's  discovery. 

Dr.  Aemsteoxg  said  the  fact  that  flaosulphonic  acid  had  a  higher 
boiling  point  than  chlorosnlphonic  was  of  special  interest,  as  in  the 
cose  of  corresponding  "atomic"  compounds  the  fluorine  compound, 
as  a  rule,  had  a  lower  boiling-  point  than  the  chlorine  compound  ;  he 
thought  that  on  the  whole  the  evidence  favoured  the  view  that 
chlorosulphonic  acid  was  a  so-called  molecular  compound,  and,  per- 
haps, an  explanation  Avas  to  be  found  in  this  direction.  He  suggested 
also  that  probably  the  fiuor-  and  chlor-acids  would  be  found  to  yield 
ihe  "  pyrofluoride "  and  the  pyrochloride,  and  not  the  sulphuryl 
compounds  on  distillation. 

Professor  Thorpe,  in  reply,  said  that  he  had  no  special  views 
with  regard  to  the  use  of  the  syllable  fluor-  instead  of  fluo-.  He  had 
spent  considerable  time  in  attempting  to  repeat  Moissan's  work, 
without  obtaining  definite  results  ;  but  possibly  he  had  not  had  the 
good  fortune  to  hit  on  the  precise  experimental  conditions  requisite 
for  succes.  He  had,  however,  given  Moissan  a  long  account  of  his 
trials  without  obtaining  any  specific  information  from  him  in  reply. 

64.  "  Note  on  the  interaction  of  iodine  and  potassium  chlorate." 
By  T.  E.  Thorpe,  F.R.S.,  and  George  H.  Perry. 

The  interaction  is  usually  represented  by  the  equation  SKCIOj  + 
L  =  KCIO4  +  KCl  +  KIO3  +  ICl  4-  O2 ;  the  authors  find,  however, 
that  it  primarily  and  in  the  main  involves  a  simple  interchange  of 
iodine  and  chlorine :  2KCIO3  +  L.  =  2KIO3  +  CL..  When  care  is 
taken  in  heating  the  mixture,  it  is  possible  to  convert  practically  the 
whole  of  the  iodine  present  into  potassium  iodate,  the  equivalent 
amount  of  gaseous  chlorine  beinsr  liberated. 

65.  "  The  magnetic  rotation  of  sulphuric  and  nitric  acids,  and  of 
their  aqueous  solutions ;  also  of  solutions  of  sodium  sulphate  and 
lithium  nitrate."     By  W.  H.  Perkin,  Ph.D.,  P.R.S. 

The  author  has  previously  shown  that,  although  the  molecular 
rotations  of  the  fatty  acids  and  their  ammonium  salts  are  not  appre- 
ciably influenced  by  the  presence  of  water,  yet  that  of  sulphuric  acid 
is  to  a  considerable  extent,    the    rotation   rapidly   falling  for  small 
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dilutions,  bat  diminishing  as  the  amount  of  watei-  is  increased ;  in 
these  experiments  the  examination  was  only  extended  to  a  mixture 
corresponding  to  H3SO4  +  BOH..  Xitric  acid  was  also  found  to 
behave  in  a  similar  manner. 

On  account  of  remarks  by  Professor  Ostwald  on  these  results,  and 
the  interest  which  is  taken  in  the  subject  of  solutions,  a  more  ex- 
tended series  of  observations  has  been  undertaken.  The  results  are 
given  in  the  paper  in  a  tabular  form,  and  are  also  represented 
graphically.  In  tlie  case  of  sulphuric  acid  and  sodium  sulphate,  it  is 
shown  that  there  is  no  apparent  connection  between  the  value  for 
the  rotation  and  extent  to  which  dissociation  is  supposed  to  take 
place  down  to  solutions  containing  about  9  per  cent,  of  acid  or  12  per 
cent,  of  sodium  sulphate.  The  same  conclusion  was  come  to  from 
the  examination  of  solutions  of  these  substances  at  temperatures  of 
about  90°,  when  the  rotation  increased  instead  of  diminishing,  as  it 
should  have  done,  according  to  the  dissociation  hypothesis.  The 
results,  however,  are  not  inconsistent  with  the  assumption  that  com- 
bination takes  place  with  the  formation  of  (H0)4S0. 

The  results  obtained  with  niti'ic  acid  give  a  different  kind  of  curve 
to  that  afforded  b)-  sulphuric  acid,  viz.,  one  consisting  of  a  practically 
straight  line  down  to  solutions  containing  about  33  per  cent,  of 
HXO3,  after  which  it  appears  to  curve  somewhat  downwards;  and, 
although  it  does  not  deviate  so  much  as  sulphiiric  acid  from  that 
representing  the  dissociation,  yet  it  does  not  coi'respond  at  all  closely 
with  it.  It  is  considered  that  these  results  may  indicate  the  forma- 
tion of  a  compound  resulting  from  the  union  of  the  acid  with  water, 
e.g.,  (^0),-N0. 

Lithium  niti'ate  resembles  nitric  acid  in  its  behaviour.  The  rota- 
tions of  the  haloid  hydrides  in  aqueous  solution  are  also  referred  to, 
shoAving  that  as  those  of  the  concentrated  solutions  at  first  change 
very  rapidly  with  small  dilutions,  but  more  slowly  with  lai'ge  dilu- 
tions, at  last  becoming  nearly  stationaiy,  they  are  not  in  agreement 
with  their  dissociation,  which  increases  with  dilution. 

66.  "Note  on  the  refractive  indices  and  magnetic  rotations  of 
sulphuric  acid  solutions."     By  S.  U.  Pickering. 

The  values  for  the  refractive  indices  of  these  solutions  obtained  by 
van  der  Willingeu  when  plotted  out  and  examined  by  a  flexible  lath, 
show  the  existence  of  a  well-marked  "  break  "  as  well  as  a  maximum 
at  84'5  per  cent,  (the  monohydrate),  another  "  break  "  at  57"7  per 
cent,  (the  tetrahydrate),  and  another  at  24 — 30  per  cent.  The  first 
two  of  these  agree  with  the  breaks  shown  by  the  magnetic  rotations, 
and  all  tliree  of  them  agree  with  breaks   found  in  the  examination  of 
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other  properties.  The  experimental  poiut.s  available  were  not 
suflSciently  numerous  to  indicate  more  than  the  most  prominent 
"breaks,"  and  it  was  found  that  the  densities  when  treated  so  as  to 
lead  to  the  indications  of  the  most  prominent  "  breaks  "  only,  in- 
dicated these  same  three.  For  this  purpose  the  molecular  volumes 
were  calculated  from  the  densities  of  solutions  of  the  same  strength 
as  those  used  by  Dr.  Perkiu,  and  when  plotted  out  they  showed 
"breaks"  at  83-5,  60  and  about  30  per  cent.  When  the  same 
number  of  values,  but  for  solutions  of  different  strengths,  were  taken, 
the  same  "  breaks  "  were  still  indicated. 

Discussion. 

Professor  Ramsay  drew  attention  to  a  work  by  van  dei"  Waals,  ou 
the  Continuity  of  the  liquid  and  gaseous  states,  the  fundamental 
equation  underlying  all  the  calculations  in  which  is — 

_  RT  _ct 
^~{v  —  b)  V-' 
This  expression,  graphically  intarpretsd,  gives  a  curve  of  double 
flexure,  with  very  abrupt  changes  of  curvatures,  provided  numbers 
be  appropriately  chosen.  (The  curve  Avas  drawn  on  the  black  board.) 
He  entirely  dissented  from  Mr.  Pickering's  conclusions  as  regards 
"breaks,"  and  denied  the  existence  of  anything  but  continuous 
transitions  from  one  state  to  another ;  and  he  maintained  that  it  was 
no  more  sensible  to  attempt  to  detect  "  breaks  "  with  a  bent  lath 
than  to  assume  that  all  curves  were  parabolas  or  circles. 

Dr.  Walker  drew  attention  to  the  circumstance  that  in  calculating 
the  amount  of  electrolytic  dissociation  from  the  electrical  conductivity 
of  mixtures  of  sulphuric  acid  and  water  Dr.  Perkin  had  neglected 
to  take  account  of  one  of  the  factors  which  determine  the  con- 
ductivity, namely  the  speed  of  the  ions,  which  is  intimately  connected 
with  the  viscosity  of  the  solutions.  His  "dissociation"  curves, 
therefore,  did  not  represent  at  all  the  actual  degree  of  dissociation  in 
the  strong  solutions  studied  by  him,  for  in  them  the  viscosity  is  com- 
paratively great.  The  same  objection  applied  to  the  temperature 
experiments.  The  great  increase  of  condnctivity  caused  by  elevation 
of  temperature  is  due  almost  exclusively  to  the  increased  speed  of  the 
ions,  and  not  to  any  change  in  the  dissociation.  In  his  opinion, 
therefore,  the  conclusions  drawn  by  Dr.  Perkiu  as  ta  the  want  of  con- 
cordance between  his  results  and  the  theory  of  electrolytic  dissocia- 
tion were  fro)n  this  cause  invalid. 

Mr.  PiCKEinxG,  in  reply  ti  Professor  Rxmsay,  said  that,  as  he 
had  long  ago  pointed  out,  there  were,  of  course,  many  classes  of 
curves  which  were  not  amenable  to  treatment  with  a  flexible  lath  ;  the 
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fact  that  Professor  Ramsay  was  able  to  instance  one  of  these  neither 
proved  nor  disproved  anything. 

67.  "  The  hjcb'ate  theory  of  solutions.  Some  compounds  of  the 
alkylamines  with  water."     By  S.  U.  Pickering. 

In  making  a  series  of  determinations  of  the  freezing  points  of  solu- 
tions of  these  amines  it  was  found  that  most  of  them  formed  one  or 
more  definite  crystalline  hydrates.  Sixteen  amines  were  examined, 
of  which  two  were  entirely  and  two  very  sparingly  soluble,  and 
24  hydrates  in  all  were  isolated.  Hydrates  with  the  same 
number  of  water  molecules  occur  in  many  different  cases,  but  no  con- 
nection could  be  traced  between  the  degree  of  hydration  and  the 
nature  of  the  amine.  Indications  of  hydrates  were  also  obtained  by 
"  breaks "  in  the  curves  representing  the  freezing  points,  and  in 
every  instance  but  one  a  hydrate  of  the  composition  thus  indicated 
in  the  case  of  one  amine  was  actually  isolated  in  the  crystalline  con- 
dition in  the  case  of  some  other  amine.  The  lowest  hydrate  isolated 
(in  four  cases)  contained  ^HoO,  and  the  higliest  llHoO.  The  freezing- 
points  of  the  hydrates  ranged  from  +5°  to  —71^.  In  the  case  of 
the  amines  themselves,  as  well  as  of  such  hydrates  as  contain  the 
same  number  of  water  molecules,  the  freezing  points  seem  to  fall  as 
the  number  of  carbon  atoms  present  in  the  alkyl  radicle  increase,  and 
to  rise  as  the  number  of  radicles  in  the  amine  increases.  The  follow- 
ing is  a  list  of  analysed  hydrates  isolated  as  crystals  : — 

EtXH,,5H20  EtXHo.S-SHjO 

PrXH,,oH,0  BXH.(iso-),7H,0 

Et,NH,5H,0  Me,XH,7H,0 

Pr.NH,.5H.,0  PrXH;(iso-),SH.,0 

Me,XH,H,'o  PrXH2,SH,0 

Et3X,2H20  Et2XH,SH,U 

Me3N,3HoO  Me3X,llHaO 

Discussiox.  I 

Professor  Thorpe,  after  referring  to  the  fact  that  the  late  Professor 
Guthrie  had  investigated  the  relationship  of  certain  of  the  alkyl- 
amines to  water  as  far  back  as  1884  (Phil.  Mag. ;  Phys.  Soc.  Proceed- 
ings, 1884,  169),  said  that  among  other  things  Guthrie  had  pointed 
out  that  while  a  mixture  of  triethylamine  and  water  containing  from 
15  to  50  per  cent,  of  the  alkylamine  was  clear  and  transparent  at 
ordinary  temperature,  on  warming  it  became  suddenly  turbid,  owing, 
apparently,  to  the  triethylamine  being  thrown  out  of  solution.     On 
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cooling  the  liquid  it  again  became  clear,  but  could  again  be  i-endered 
turbid  on  warming.  The  temperature  at  which  this  change  occurs 
is  remarkable  constant,  viz.,  about  18"4°.  In  this  behaWour  a  solu- 
tion of  triethjlamine  in  water  resembles  an  aqueous  solution  of  am- 
monia. It  occurred  to  the  speaker  to  try  whether  the  effect  of  pres- 
sure on  the  solution  would  be  to  increase  the  apparent  solubility  of 
the  alkylamiue  in  water  by  observing  whether  the  turbidity  would  dis- 
appear under  pressure,  the  temperature  being  maintained  above 
1«°'4.  Experiments  showed  that  this  Avas  the  case.  By  enclo.sing  a 
quantity  of  the  solution  in  a  Cailletet  tube  to  which  pressure  could 
be  applied  in  the  ordinary  way  by  the  Ducretet  pump,  it  was  found 
that  on  rendering  the  liquid  turbid  by  surrounding  the  tube  with 
tepid  water  the  turbidity  almost  instantly[ disappeared  when  the  pres- 
sure svas  increased  a  few  atmospheres,  and  as  quickly  reappeai'ed  on 
I'eleasing  the  pressure.  Profe.^sor  Thorpe  proceeded  to  demonstrate 
this  phenomenon  with  the  aid  of  the  electric  light  by  throwing  an 
image  of  the  tube  on  the  screen.  On  gently  warming  the  tube  the 
solution  became  so  turbid  as  to  practically  stop  the  passage  of  the 
light.  On  applying  pressure,  the  solution  was  seen  to  clarify,  but  on  re- 
leasing the  pressure  it  again  became  milky,  and,  in  fact,  nearly  opaque. 

68.  "The  atomic  weight  of  boron."  By  Emily  Aston,  B.Sc. 
(Lond.),  and  William  Ramsay,  Ph.D.,  F.R.S. 

An  account  is  given  of  the  redetermination  of  the  atomic  weight  of 
boron  by  two  methods — by  the  determination  of  the  water  of  crystal- 
lisation in  borax,  and  by  the  conversion  of  anhydrous  sodium  borate 
into  sodium  chloride  by  distillation  of  the  borax  with  chlorhydric  acid 
and  methyl  alcohol,  and  weighing  the  resulting  sodium  chloride. 

The  aggi'egate  of  seven  experiments  in  which  42  grams  of  borax 
were  deprived  of  water  gave  as  atomic  weight  10  921,  with  a 
probable  error  of  001. 

Two  series  of  experiments  were  made  in  which  borax  was  converted 
into  sodium  chloride.  The  first  series,  in  which  over  20  grams  w^ere 
employed,  gave  as  atomic  weight  10942  ;  the  second  series,  in  which 
more  than  23  grams  were  converted,  gave  as  atomic  weight  10"966. 
The  result  of  the  second  series  is  regarded  as  more  probably  correct. 

The  authors  discuss  the  discrepancy  between  their  results  and 
Abrahall's  ((7.  S.  Trans.,  1892,  650)  and  give  reasons  why  they  regard 
the  value  deduced  by  this  observer  (10"825)  as  too  low ;  they  think 
that  his  boron  bromide  may  have  been  contaminated  with  hydrogen 
bi-omide  present  as  BBrj-HBr. 
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69.  "  Methoxyamido-  1  :  3-dimethylbenzene  and  some  of  its  deriva- 
tives."    By  W.  R.  Hodgkinson  and  Leonhard  Limpacli. 

Having  devised  a  method  of  separating  1:2:  4-metaxjlidine  from 
paraxjlidine,  &c.,  ■with  which  it  is  mixed  in  commercial  xylidine,  the 
authors  have  had  txje  opportunity  of  preparing  1:2:  4-metuxylenol 
in  large  quantity.  An  almost  theoretical  yield  of  this  phenol  vsas 
obtained  by  diazotising  a  solution  containing  only  5  per  cent,  of  the 
xylidine  sulphate  and  then  steam  distilling;  the  product  did  not 
solidify  even  at  — 20°;  but  a  considerable  quantity  was  caused  to 
crystallise  by  adding  solid  obtained  by  cooling  a  small  portion  by 
means  of  carbon  dioxide  and  ether.  The  presence  of  a  trace  of  water 
was  found  to  prevent  crystallisation.  On  nitration,  metaxylenol  yields 
almost  the  theoretical  amount  of  a  nitroxylenol  in  which  the  NO. 
group  is  contiguous  to  the  hydroxy!.  The  authors  have  prepared  the 
corresponding  amido-  and  hydroxy-xylenols  and  their  methylated 
derivatives  (dimethylanisoils)  ;  they  also  describe  a  quinaldine  deri- 
vative, formed  by  condensation  from  the  methoxyamidoxylene  and 
ethylic  acetoacetate. 


ill 
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ADDITIONS  TO  THE  LIBRARY. 

I.   Donations. 

A  collection  of  Pamphlets  on  Chemical  and  other  subjects  in  70 
vol.';.  From  Sir  H.  E.  Roscoe,  F.R.S. 

The  Threshold  of  Science,  a  variety  of  simple  and  amusing  experi- 
ments illustrating  souil.'  of  the  chief  physical  and  chemical  properties 
of  surrounding  objects,  and  the  effects  upon  them  of  light  and  heat, 
by  C.  R.  Alder  Wright.     London,  1892.  Prom  the  Publishers. 

A  Systematic  Course  of  Qualitative  Chemical  Analysis  of  Inorganic 
Substances,  by  C.  F.  Juritz.     Capetown  and  Johanuesbui-g,  1890. 

From  the  Author. 

Transactions  of  the  Sanitary  Institute,  Vol.  XII,  1891.  London, 
]892.  From  the  Institute. 

Agricultural  Chemistry,  by  A.  Sibson  :  Revised  by  the  Author  and 
A.  E.  Sib.son.     London  1892.  From  the  Authors. 

On  the  History  and  Growing  Utilisations  of  Tussur  Silk,  hj  T. 
Wardle.     London  1891.  From  the  Author. 

Royal  College  of  Physicians,  Edinburgh  :  Reports  from  the  Labo- 
ratory.    Vol.  IV.     Edinburgh  and  London  1892. 

From  the  Council  of  the  College. 

On  the  Chemistr}'  and  Therapeutics  of  Uric  Acid  Gravel  and 
Gout,  by  W.  Roberts.     London  1892.  From  the  Author. 

Matriculation  Chemistry  :  Chemistry  of  the  N'on-Metallic  Elements 
and  their  Compounds,  by  T.  Orme.     London  1892. 

From  the  Author. 

The  Year  Book  of  the  Imperial  Institute  of  the  United  Kingdom, 
the  Colonies,  and  India.     First  Issue.     1892.     London  1892. 

From  the  Institute. 

Commercial  Organic  Analysis,  by  A.  H.  Allen.  2nd  Edition. 
Vol.  III.     Part  II.     London  1892.  From  the  Author. 

Six  Lectures  on  the  Investigations  at  Rothamsted  Experimental 
Station,  delivered  under  the  Provisions  of  the  Lawes  Agricultural 
Trust,  by  R.  Warington.     Washington  1892.  From  the  Author. 

Chemical  Theory  for  Beginners,  by  L.  Dobbin  and  J.  Walker. 
London  1892.  From  the  Authoi-s. 

A  General  System  of  Chemical  Knowledge  and  its  Application  to 
the  Phenomena  of  Nature  and  Art,  by  A.  F.  Fourcroy.  Translated 
by  W.  Nicholson.     Eleven  volumes.     London  1801. 

From  G.  B.  Buckton,  Esq.,  F.R.S. 
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IT.  r>i/  PtircJiase. 

Gai'ungstecliriisches  Jalirbucli,  heiMusgj'goben  von  A.  Sc-hrolie. 
Erster  Jabrgang  189] .     Berlin  1892. 

Le9ons  de  Cliimie  a  I'usage  des  eleves  de  matbematiqiies  speciales, 
par  H.  Gautbier  et  G.  Charpy.     Paris  1892. 

Ueber  die  Theorie  der  Losungen,  von  A.  Hor.stmann.  Ileidclbei'g* 
1892.      (Pamphlet.) 

Der  Indigo  vora  practiscben  und  tbeoretiscben  SranHpunkt,  darges- 
tellt  von  G.  V.  Georgievics.     Leipzig  u.  Wien  1892. 

Handbucb  der  Anorganiscben  Cbemie,  berausgegeben  von  0. 
Damraer.     Drei  Bande  :   Band  I.      Stuttgnrt  1892. 

Stereocbemie,  nacb  J.  H.  Van't  Hoff's  Dix  aiinees  dans  I'liistoire 
d'une  tbeorie  ;  unter  [Mitwirkung  des  verfassers  nea  bearbeitet  von 
W.  Meyerboffer.     Leipzig  und  Wien  1892. 

Traite  de  Cbemie  agricole,  par  P.  P.  Deberain.     Paris  1892. 


Extra  Meeting,  December  13th. 

An  extra  meeting  of  tbe  Society  will  be  held  on  Tuesday,  Decem- 
ber l.Stb,  at  8  P.M.,  tbe  anniversary  of  tbe  deatb  of  Stas.  A  paper, 
specially  prepared  for  the  occasion  by  Professor  J.  W.  Mallett, 
F.R.S.,  entitled  "  Jean  Servais  Sfas,  and  the  measurement  of  the  re- 
lative m,asses  of  the  atoms  of  the  chemical  elements,"  will  be  read  and 
discussed. 


At  the  next  meeting,  on  December  1st,  tbe  following  papei's  will 
be  read : — 

"  Isolation  of  two  predicted  hydrates  of  nitric  acid."     By  S.   U. 
Pickering. 

"  Notes  on  anhydrous  oxalic  acid."     By  W.  W.  Fisher. 

"  Tbe  formation  of  oi-cinol  and  other  condensation  products  from 
dehydracetic  acid."     By  J.  Norman  Collie. 

"  Observations  on  the  origin  of  colour  and  of  fluorescence."     By 
W.  N.  Hartley. 

"  The  origin  of  colour.     (V.)  Azobenzene."     By  Henry  E,  Arm- 
sti'ong. 

"  The  reduction  products  of  aa'-dimctbyl-aa'-dlacetylpentane.     By      I 
F.  S.  Kipping.  I 
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"  The  products  of  the  action  of  sulphuric  acid  on  camphor."  By 
H.  E.  Armstrong  and  F.  S.  Kipping-. 

"  Methods  of  showing  the  spectra  of  easily  volatile  metals  and  their 
salts  and  of  separating  their  spectra  from  those  of  the  alkaline 
earths."     By  W.  Is".  Hartley. 


CEETIFICATES    OF   CAXDIDATES   FOR   ELECTION" 
AT  THE  XEXT  BALLOT. 


N.B. — The   names  of  those  who  sign  from  "  General  Knowledge  " 
are  pviuted  in  italics. 

The  following  Candidates  will  be  balloted  for  on  December  15th, 
1892  :— 

Adcock,  Samuel  Robert, 

Rio  Tinto  Mines,  Hnelva,  Spain. 
Analytical  Chemist.  I  have  been  i  years  in  the  Laboratory  of  the 
Hio  Tinto  Company,  Spain.  1  year  8  months  Assistant,  and  2  years 
4  months  Chief  Assistant,  Chemist.  Science  and  Art  Certificates. 
Honours  1st  Practical  Inorganic  Chemistry,  Honoars  2nd  Practical 
and  Theoretical  Metallurgy,  &c.  Member  of  the  Mineralogical 
Society. 

Frank  Johnson.  E.  Godwin  Clayton. 

William  H.  Martin.  Matthew  Cannon. 

W.  H.  Cannon.  /.  Varry  Laws. 

P.  Coulson  Bunn.  Williuni  Newton, 

Anderson,  William  Smellie, 
Marine  Station,  Granton. 
Analytical  Chemist.  Studied  Theoretical,  Analytical,  and  Agri- 
cultural Chemistry  under  Dr.  Stevenson  Macadam  and  Mr.  Ivison 
Maciidam  ;  Organic  Chemistry  unrler  Professor  Crum  Brown  ; 
Agriculture  under  Professor  Wallace.  Have  been  Chemist  at 
Granton  Marine  Station  for  last  3^  years,  under  Dr.  John  Murray,  of 
the  "  Challenger  "  Commission,  and  Mr.  Irvine,  F.C.S. 

Robert  Irvine.         Srevenson  Macadam.  W.  Ivison  Macadam. 

George  Young.  G.  G.  Henderson. 

Avery,  David, 

Queen's  College,  ^lelbourne  University. 
Student.      Bachelor   of   Science,    Melbourne   University.     Kernot 
and   Wysilaskie    Schobir  in  Chemistry,  and  Final  Honour  Scholar  in 
Chemistry,  Melbourne  University.      Scholar  of  Queen's  College. 
Orme  Masson.  J.  B.  Kirkland.  C.  R.  Blackett. 

Gtorge  Foord.  Lohert  Barton.  Francis  It.  Buiocr. 
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Bensusan,  Arthur  John, 

l.j,  Laiisilown  Road,  Kensington  Park,  W.,  and  Darling  Pointj 
Sydney,  N.S.W. 
Associate  of  the  Royal  School  of  Mines,  South  Kensington.  Metal- 
lurgist. Was  placed  second  in  the  First  Class  Division  in  the  Final 
Examination  in  Metallurgy  at  the  Royal  College  of  Science.  Has 
studied  Chemistry  at  the  Royal  College  of  Science,  and  under  Pro- 
fessor Dixon,  Sydney,  N.S.W. 

T.  E.  Thorpe.  W.  C.  Roberts- Austen. 

Edwin  J.  Ball.  Henry  C.  Jenkins. 

Bennett  H.  Brough.  Chapman  Jones. 

Buttfield.  Horace  Vincent, 

16,  Thistle waite  Road,  Clapton,  KE. 
Overseer  and  Analyst  at  Messrs.  Vincent  Brooks,  Day,  and  Son, 
T/ithographers.  Member  of  the  Society  of  Chemical  Industry ; 
.S  vears  a  Student  of  Chemistry  and  Physics  in  the  City  of  London 
College  ;  Holder  of  10  Certificates  and  Prizes  awarded  by  the  Scier.ce 
and  Art  Department  in  Inorganic  Chemistry,  Theoretical  and  Prac- 
tical Organic  Chemistry,  Theoretical  and  Practical  Experimental 
Physics,  &c. 

J.  Howard.  Isaac  S.  Scarf.  James  Scorgie. 

A.  E.  Carey.  Vivian  B.  Lewes.  F.  Woodland  Toms. 

Carlton,  Frederick  Walter, 

Marlow  House,  Swindon, 
Student  (Chemical  and  Metallurgical).     Studied  Chemistry  at  the 
Edinburgh   High   School   and  obtained   Isfc  Class  Certificates.     En- 
gaged in  practical  work  at  own  private  Laboratory. 

H.  Joshua  Phillips.  F.  M.  Mercer.  J.  Jas.  Morgan. 

C.  A.  Serre.  Bertram  Blount. 

Clark,  Ernest  Victor, 

5,  Tisbury  Road,  West  Briorhton. 
Metallurgical    Chemist.     Associate  of    Royal    College    of    Science 
(Chemistry,  1st  Class).     Associate  of  Royal  School  of  Mines  (Metal- 
lurgy). 

W.  C.  Roberts-Austen.  T.  E.  Thorpe.  A.  E.  Tutton. 

Chapman  Jones.         Edwin  J.  Ball. 

Cooper,  Arthur  James, 

The  School  House,  Bromyard,  Herefordshire. 
Head  Master  of  Bromyard   School.      B.Sc.    (Lond.),  Fii'st  in   the 
First  Class  in  Honours  in  Chemistry.     Senior  Prize  for  General  and 
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Theoretical  ChemistrT,  Mason  College,  Birmingham.  Senior  Prize  for 
Practical  Chemistry,  Mason  College,  Birmingham.  Head  Master  of 
Bromyard  Grammar  School  and  Lecturer  on  Chemistry  to  the  Here- 
fordshire County  Council. 

William  A.  Til  den.         W.  W.  J.  N'icol.         Thomas  Turner. 
Sidney  Williamson.  Henry  JE.  Armstroncj . 

Cooper,  Lionel, 

173,  Marylebone  Road,  London,  l!^'.W. 
Teacher  of   Chemistry  and   Physics.      Yov  four  years   engaged  in 
Chemical  Research,  and  now  Partner  and  Teacher  of  Chemistry  and 
Physics  in  the  Central  School  of  Chemistry,  178,  Marylebone  Road, 
N.W. 

A.  W.  Oxford.  Lewis  Ough.  John  Woodland. 

Richard  A.  Hoyle.  C.  B.  Alder  Wright. 

Craig,  Andrew  William, 

77,  Peel  Street,  North  Melbourne. 
Master  of  Arts,  Melbourne  University.      Junior  Demonstrator  in 
Chemistry,  Melbourne  University.     Lecturer  in  Chemistry,  Melbourne 
University  Extension  Scheme. 

Orme  Masson.  J.  B.  Kirkland.  C.  R.  Blackett. 

George  Foord.  Hobert  Barton.  Francis  H.  Potuer. 

Denison,  Joseph  R., 

1,  Park  Yiew  Terrace,  Manningham,  Bradford. 
Analyst  and  Dyer's  Chemist.  Student  three  years  at  the  Bradford 
Technical  College,  in  the  Chemistry  and  Dyeing  Department.  First 
Class  Certificates  in  Theoretical  and  Practical  Liorganic  Chemistry. 
First  Prize  in  Honours,  Wool  Dyeing,  in  1889,  City  and  Guilds  Ex- 
amination. For  short  time  Demonstrator  in  Dyeing  and  Chemistry 
Department,  Bradford  Technical  College.  Now  assistant  to  Thorp 
Whitaker,  F.C.S.,  in  the  Chemical  Department  at  Bowling  Dye 
Works.  Engaged  in  the  manufacture  of  sulphuric  acid,  soap,  indigo 
products,  iron  liquor,  tin  solutions  and  crystals,  aluminium  acetate, 
Glauber's  salts,  &c.,  and  dyewood  and  tannin  extracts. 

Thorp  Whitaker.  Walter  Leach.  G.  W.  Slatter. 

C.  Rawson.  F.  W.  Richardson. 

Duxbury,  Thomas, 

Richmond  TeiTace,  Darwen. 
Engineer  and  Manager,  Corporation   Gas  Works,  Darwen,  Lanca- 
shire.  Have  been  Engineer  and  Manager  of  these  Gas  and  Water  Works 
for  15  years,  and  previous  to  this  occupied  similar  position  under  the 
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Accricgton  Gas  and  Water  AVorks  Company.  Many  years  ago  I 
taught  a  private  evening  chemical  class.  Attended  evening  chemical 
classes  at  the  Owens  College,  Manchester,  for  two  sessions.  Latterly 
have  paid  particular  attention  to  Cooper's  coal  lining  process  and 
Bunsen  process  of  gas  making,  sulphate  making,  tar  distilling,  &c. 
Am  also  Chemical  Adviser  to  a  Paper  Mill  Company  here.  Am 
Member  of  the  Manchester  Chemical  Club,  &c. 

William  Foster.         Percy  F.  Franklaua.         B.  E.  R.  Newlands. 

W.  J.  Dihdin.  B.  Grimiuood.  J.  A.  Fornwy. 

Forster,  Martin  Onslow, 

32,  Binfield  Road,  Clapham  Road,  London,  S.W. 
Research  Assistant  to  Professor  Dr.  Tilden,  Mason  College,  Bir- 
mingham. In  conjunction  with  Professor  Meldola,  I  contribu,ted 
"Researches  on  the  Triazines "  (Chem.  Soc.  Trans.,  1891).  I  have 
been  for  three  years  a  Student  at  Finsbury  Technical  College,  and 
then  studied  for  one  year  at  Wiirzburg,  of  which  University  1  am  a 
Ph.D.  I  am  working  at  present  under  Professor  Tilden,  of  Birming- 
ham. 

R.  Meldola.         Henry  E.  Armstrong.         William  A.  Tilden. 
W.  W.  J.  Nicol.  Sidney  Williamson. 

French,  William, 

74,  Walmersley  Road,  Bury,  Lancashire. 
1st  Class  Nat.  Science  Tripos,  1890,  Cambridge.  AJ.C.  by  ex- 
amination, 18o9.  Many  years  Assistant  to  Professor  Liveing,  F.R.S., 
at  the  University  Chemical  Laboratory,  Cambridge.  Note  on 
"Estimation  of  Gold,  Tin,  and  Cadmium"  {Cheui.  News,  March  18, 
1892).  Investigations  on  the  separation  of  Platinum  Metals  with 
Professor  Liveing  (unpublished). 

G.  D.  Liveing.  W.  C.  Roberts- Austen.         H.  J.  H.  Fenton. 

Alexander  Scott.         James  Dewar.  S.  Ruhemanu. 

M.  M.  Pattison  Muir. 

Goodall,  Walter, 

Alma  House,  Pudsej^,  near  Leeds. 
Analyst.     Associate  of  the  Institute  of  Chemistry.     Student  for 
three  years  at  Yorkshire  College,  Leeds. 

Arthur  Smithells.         Herbert  Ingle.         Charles  H.  Bothamley. 
C.  Rawson.  Fredi^ric  Wm.  Richardson. 

Goodfellow,  John,  F.R.M.S., 

2,  Rutland  Terrace,  High  Road,  Leyton,  Essex. 
Lecturer  on  Physiological  Chemistry  at  the  Bow  and  Bromley  Insti- 
tute, and  Analytical  Chemist.     1.   Late    Senior   Demonstrator  at  the 
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Chemical  Laborafoiy,  Charterhouse.  2.  Lecturer  on  Physiological 
Chemistry  and  Food  Analysis  at  the  Bow  and  Bromley  Institute, 
London.  3.  Author  of  The  Bieietic  Value  nf  Jiread  (ilacmillan),  con- 
taining many  original  Researches  on  the  Cliemistry  of  Bread.  Also 
co-author  of  Phiisiological  Chemistry  (Gill  and  Son). 

H.  E.  Roscoe.  Hugh  Gordon.  David  Howard. 

David  Salomons.  Edicd.  Hider  Coolc. 

Gray,  Thomas, 

16,  Craigmore  Terrace,  Dowanhill,  Glasgow. 
Assistant  to  Professor  of  Chemistry,  Glasgow  and  TTe-st  of  Scot- 
land Technical  College.  Bachelor  of  Science,  University  of  London. 
I  have  conducted  courses  of  Lectures  in  Organic  and  Inorganic 
Chemistrj^  and  am  at  present  Assistant  to  Professor  Henderson, 
M.A.,  D.Sc,  in  the  above  College. 

G.  G.  Henderson.  Edmund  J.  Mills. 

Chas.  A.  Fawsitt.  Alex.  Crum  Brown. 

John  McArthur. 

Gronow,  William  Thomas, 

Port  Pirie  Smelting  "Works,  Port  Pirie,  South  Australia. 
Metallurgist.        Graduate    of    the     Ballarat    School    of    Mines    in 
Chemistry,      .Metallurgy,     As.=;aying,     Mineralogy,-,     <5irc.  ;      Chemistry 
Scholar  of  Ormond  College  at  University  of  ^Melbourne;  Demonstrator 
of  Chemistry,  Metallurgy,  and  Assaying,  and  Lecturer  in  Elementary 
Science  at  the  School  of  Mines,  Ballarat ;  Analyst  and  Assayor  to 
the  Pinnacle  Group   Silver  Mining  Company,  the  Commodore  Van- 
derbilt  Gold  and  Silver  Mining  Company,  and   the  Broken   Hill  Pr«- 
prietary  Company,  Australia ;  Metallurgist  to  the  Australian  Smelt- 
ing   and    Refining    Company    (Limited),    and  to    tlie    Broken    Hil' 
Proprietary  and   Block  14  Companies  at  Port  Pirie  Smelting  Vvorks. 
Gregory  Board.         Fi-ank  Mousley.         Thomas  J.  Greeuway. 
George  Foord.  Edivard  H.  Hennie. 

Haines,  Walter  S., 

Chicago,  U.S.A. 

Professor  of  Chemistry  in  Ru.sh  Medical  College,  Chicago,  U.S.A.; 
has  been  the  Professor  of  Chemistry  in  Rush  Medical  College  for  the 
])ast  14  years;  is  the  Consulting  Chemist  to  the  Health  Department 
of  the  City  of  Chicago  ;  is  Toxicologist  to  the  Presbyterian  Hospital, 
Chicago;  has  contributed  numerous  articles  on  Medical  Chemistry  to 
Medical  Journals.  <tc. 

John  A.  Miller.         Edw.  Gudeman.         Theodore  S.  "Wormley. 
C.  F.  Chandler.  Elwyn  Waller. 
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Hardy,  James  G., 

1,  Keir  Terrace,  Polloksbields,  Glasgow. 
Assistant   to    Professor    Sexton,    ^letallurgical    Department,    An- 
derson's College.     For  3^  years  a  Student  under  the  late  Professor 
Dittmar,  and  now  Chief  Assistant  to  Professor  Sexton  in  teaching, 
and  in  priv'ate  analytical  work. 

A.  Humboldt  Sexton.  Gr.  G.  Henderson.         R.  R.  Tatlock. 

T.  A.  Cheetham.  Chas.  A.  Fawsitt. 

Hooker,  Samuel  C, 

Philadelphia,  U.S.A. 
Chemist  to  the  Franklin  Sugar  Refining  Company,  701,  South 
Front  .Street.  Ph.D.  (Munich)  ;  Author  of  Papers  on  "Action  of 
Aldehydes  and  Ammoniaon  Benzil"  (with  Professor  Japp)  ;  "Retene" 
{Liebtg's  Annalen,  with  Professor  Bamberger)  ;  "  Lapachic  Acid,"  and 
numerous  other  subjects. 

F.  R.  Japp.  Henry  E.  Armstrong. 

W.  P.  Wynne.  Chapman  Jones. 

T.  E.  Thorpe.  W.  Eamsay. 

Horsfall,  John, 

88,  Scar  Terrace,  Bacup,  Lancashire. 
Science    Master.      Studied    Chemistry    at   the    Royal    College    of 
Science,    London ;     Chemistry    and     Mathematical    Master    at    the 
Grammar  School,  Newchurch-in-Rossendale,  Lancashire. 

Jos.  Hill  Heywood.  W.  W.  Haldane  Gee. 

William  Jago.  J.  Hart. 

W.  P.  Wynne.  Win.  Tate. 

Horwill,  Edgar  Edward  C, 

104,  Ferndale  Road,  Clapham,  S.W. 
Schoolmaster.  (1)  Lecturer  in  Theoretical  and  Practical  Chem- 
istry at  St.  John's  Middle  Class  Schools,  Kennington,  S.E.,  to  the 
London  School  Board,  and  Queen's  Park  Institute,  Harrow  Road,  W.  ; 
(2)  seven  years'  experience  in  laboratory  work,  &c.,  as  Student  and 
Lecturer;  (3)  the  following  South  Kensington  Science  Certificates 
(all  First  Classes)  :  (a,  h)  Inorganic  Theoretical  Advanced,  1885  and 
1888,  (c,  d)  Inorganic  Practical  Advanced,  1885  and  1888,  (e)  Org- 
anic Theoretical  Advanced,  1886,  (/)  Organic  Practical  Advanced, 
1886. 

Alonzo  John  Rider.  Wra.  B.  Hards. 

F.  W.  De  Veiling.  George  Collar. 

James  Hall. 
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Ince,  Walter  Hollinshed,  Ph.D.  (Wiirzburg), 

12,  Cowley  Street,  Dean's  Yard,  Westminster. 
Demonstrator  of  Chemistry  at  St.  Thomas's  Hospital,  lately  De- 
monstrator of  Chemistry  at  University  College,  Liverpool.  Studied 
for  3|  years  at  the  University  of  Wiirzburg,  and  then  for  1|  years  at 
the  Polytechnicum  of  Zurich.  Author  of  the  following  contribu- 
tions : — "  On  the  formation  of  Phenyl-indoles  by  Isomeric  Change  " 
(C  /.  Proc.  Sbnd  Annalen,  253,  35);  "  Action  of  Amines  on  Diketo- 
pentamethylene "  (Ber.,  23,  1478,  G.  J.  Abstr.);  with  Professor 
Dunstan,  "  Contributions  to  our  Knowledge  of  the  Aconite  Alkaloids  " 
(C.  J.  Trans.,  1891,  271). 

Wyndham  R.  Dunstan.  J.  Campbell  Brown. 

Charles  A.  Kohn.  W.  Collingwood  Williams. 

Thomas  S.  Dymond. 

Isaac,  John  F.  V., 

18,  Montserrat  Road,  Putney,  S.W. 
Engaged  in  Chenaical  Research.      Student  at  Owens  College  for  a 
year,  1886—1887 ;    four  years,  1887—1891,  at  Oxford,  Second  Class 
Honours  Chemistry,  B.A.  ;    engaged  in  research  work  in  laboratory 
of  Messrs.  Cross  and  Bevan  during  the  last  six  months. 

W.  W.  Fisher.  John  Watts.  V.  H.  Veley. 

Chas.  Fred.  Cross.         Edward  Bevan.  J.  E.  Marsh. 

Jackson,  John, 

Rhymney. 
Analytical  Chemist.     Seven  years  as  Analytical  Chemist  under  the 
Rhymney  Iron  Company,  during  which  time  have  studied  the  manu- 
facture of  iron  and   steel,  passing  in    Honours  in  Science  and  Art 
Department. 

Fred.  R.  Stone.  G.  T.  Evans.  J.  Jas.  Morgan. 

H.  Joshua  PJiillijps.  J.  M.  Collett.  G.  A.  Serve. 

W.  B.  lioherts. 

Jackson,  Samuel, 

Nether  Thong,  Huddersfield. 
Analyst  and  Assistant  in  Dyehouse.  3  years  Student  at  Royal 
College  of  Science,  London;  1^  years  Student  at  YoT'kshire  College 
(Dyeing  Dept.)  ;  Associate  (in  Chemistry)  of  the  Royal  College  of 
Science,  London  :  Associate  of  the  Institute  of  Chemistry  (Elected 
October,  1890)  ;  li  years  Analyst  at  Meltham  Mills,  Huddersfield. 
T.  E.  Thorpe."  J.  J.  Hummel.  Arthur  Smithells. 

Herbert  Ingle.  /.  B.  Gohen. 
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Johnston,  William  George, 

4,  Hilgrove  Road,  Finchley  Road,  South  Hampstead,  N'.W. 
j^nalytical  Chemist.  Demonstrator  in  Chemistry,  Anderson's 
Colleffe,  Glasgow,  1878-80;  during  this  time  was  engaged  on  research 
and  analytical  work  in  general,  and  in  particular  assisted  the  late 
Professor  W.  Dittmar,  LL.D.,  F.R.S.,  &c.,  in  his  "Investigation  on 
the  Composition  of  Ocean  Water,"  "  Challetiger  "  Reports,  Phys.  and 
Chem.,  vol.  1,  Pt.  I ;  for  last  five  years  private  Assistant  to  Dr.  Albert 
R.  Leeds,  Stevens  Institute  of  Technology,  Hoboken,  N.J.,  United 
States,  and  co-operated  with  him  in  Investigations  on  Methods  of 
Water  and  Food  Analyses,  which  are  embodied  in  the  Joamals  and 
Transactions  of  the  American  Chemical  Society,  the  Franklin  In- 
stitute, &e. 

W.  S.  Curphey.  R.  R.  Tatlock. 

R.  T.  Plimpton.  Watson  Smith. 

Alfred  H.  Allen.  M.  F.  Roberts. 


Kacker,  Kunwar  Kishor, 

Delhi,  India  (London  address,  3,  Burton  Crescent,  W.C). 
Student  of  Chemistry.  1.  Passed  Matriculation  Examination  of 
Calcutta  and  Allahabad  Universities.  2.  Student  at  Lahore  Medical 
College,  1887-89 ;  Studies  passed :  Chemistry,  Physics,  Materia 
Medica,  and  Pharmacy.  3.  Student  at  Grant  Medical  College, 
Bombay,  1889-91 ;  same  subjects  as  above,  with  Mechanics  of  Solids 
and  Fluids.  4.  Private  Student  of  Chemistry  in  London  since  July, 
1891.  5.  As  an  Indian  returning  to  India,  I  wish  to  retain  a  scientific 
connection  with  England,  and  intend  diffusing  chemical  knowledge 
in  India,  where  its  widening  influence  is  much  needed. 

Otto  Hehner.  Bernard  Dyer. 

E.  G.  Clayton.  John  M.  Thomson. 

Alfred  Hy.  Allen.  Robert  H.  Davies. 


Knowles,  Thomas  Torrens, 

School  House,  Lancaster. 
Schoolmaster.  M.A.  (Cambridge),  31. A.  (Royal  University,  Ire- 
land; Science  and  Mathematical  Master,  Lancaster  Grammar  School  ; 
experience  in  the  Laboratories  of  Cambridge  University  and  Queen's 
College,  Belfast;  Cambridge  University  Extension  Lecturer  in  Chem- 
istry, &c. 

T.  H.  Basterfield.  A.  Hntchinson. 

G.  S.  Turpin.  H.  J.  H.  Fenton. 

Sydney  Lzipton. 
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Krause,  G., 

Cotlien,  Anlialt,  Germany. 
Redacteur  of  tlie  Ghemiker  Zpiiung. 

Victor  Meyer.  E.  Erleumcyer.  Otto  iST.  Witt. 

B.  Meldola.  Henry  E.  Armstrong. 

Lamb,  Thornton  Charles, 

Polygon,  Ardwick,  Mancliester. 
Research  Student  afc  Owens  College.  Four  years  Assistant 
Chemist  in  Tar  Distillery,  Three  years  Student  in  Chemical 
Laboratories,  Owens  College;  Science  Exhibitioner  for  1892  (1851 
Exhibition).  Has  published,  with  Dr.  Bailey,  "  A  Redetermination  of 
the  Atomic  Weight  of  Palladium,"  /.  Chem.  Soc,  1892. 

Harold  B.  Dixon.  W.  H.  Perkin,  Junr.  Arthur  Harden. 

Gilbert  J.  Fowler.         G.  H.  Bailey. 

Lloyd,  William  Howard, 

5,  Belmont  Villas,  New  Walk,  Leicester. 
Wholesale  Manufacturing  Chemist.  Educated  at  the  Wyggeston 
Hospital  School  or  Leicester  Grammar  School.  For  two  years  Head 
Assistant  in  the  Manufacturing  Laboratory  of  Messrs.  Richardson 
and  Co.,  of  this  town,  and  since  then  four  years'  experience  in  Manu- 
facturing Pharmaceutical  and  Analytical  Work ;  holder  of  the 
Assistant's  Certificate  of  Apothecaries'  Society  and  Associate  of 
Pharmaceutical  Society,  and  now  of  the  firm  of  J.  Howard  Lloyd 
and  Co.,  Manufacturing  Chemists,  Leicester. 

Wm.  Harkness.         Samuel  Francis  Burford.         John  Hodgkin. 
J-  Bell.  H.  J.  Helm.  C.  Proctor. 

J.  Woodward. 
Maddox,  Arnold  G., 

io,  Fleetwood  Street,  Clissold  Park,  London,  N". 
A.C.P.,  1st  Honours,  &c.  Head  Master,  holding  nearly  thirty 
diplomas,  including  Advanced  Chemistry,  Physics,  Mathematics,  &c. 
Science  Lecturer  (Chemistry,  &c.),  Highbury  Institute,  N.,  and  just 
appointed  as  same  to  the  Bucks  County  Council  (Slough- Windsor 
centre).  Science  Writer  (Agricultural  Chemistry,  Hygiene,  &c.)  to 
the  Teacher's  Aid.  A- Section  Editor  of  Science,  Art,  and  Techni'-al 
Education.  Author  of  "  Solutions  to  Chemistry  Questions,  May, 
1892."  Ten  years'  work  as  a  Science  Lecturer  (Hygiene,  Physiology, 
Chemistry,  Physiography,  &c.). 

J.  Howard  (Islington).  Robt.  Steele. 

J.  Hughes.  Isaac  S.  Scarf. 

John  J.  Pilley.  Edwd.  Riley. 

R.  H.  Harland.  Vivian  B.  Lewes. 

Walter  N.  Edwards.  A.  J.  de  Hailes. 

E.  J.  Cox. 
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Moorwood,  Colin  Francis, 

260,  Barn^ley  Road,  Sheffield. 
Analytical   Cliemist..     For  five  years   Assistant   to  James    Tnylor, 
Esq.,    B. So. ,    Metallurgist ;    afterwards    connected    with    the     Basic 
Bessemer  process,  and  at  present  acting  as  Chemist  to  a  firm  of  Steel 
Manufacturers. 

James  Taylor.  W.  B.  Bottomley.         W.  H.  Greenwood. 

Fredk.  J.  Merrils.  J.  Hall  IVorrall. 


NickoUs,  John  Bate, 

8,  Grange,  Guernsey. 
Analyst    and    Natural     Science    Lecturer.      Public    Analyst    for 
Guernsey.     Nat.    Science    Lecturer  at  Highgate    College,    Guernsey. 
Member  Society  Public  Analysts,  Mem.  Soc.  Chemical  Industry,  Mem. 
Pharmaceutical  Society. 

John  Muter.  G.  Bult  Francis. 

W.  A.  H.  Naylor.  A.  E.  Barclay. 

L.  de  Koningh.  Matthew  A.  Adams, 

Ramage,  Hugh, 

Royal  College  of  Science,  Dublin. 
Assistant   Chemist.      Associate    of    the  Royal   College  of    Science. 
Associate   of   the   In.stitute   of    Chemistry.     Assistant   Examiner   in 
Chemistry,  Science  and  Art  Department. 

W.  N".  Hartley.  W.  E.  Adeney.  Jos.  Reddrop. 

M.  H.  Fove.  Thus.  A.  Shegos:. 

Robson.  James, 

1,  Maxwell  Street,  Paisley. 
Chemist.     Studied  in  Anderson  College  for  three  years.     Six  years 
and  a  half  Assistant  to   the  late  Professor  Dittmar,  three  of  which 
Senior  Assistant.     Reappointed  by  Professor  Henderson,  D.Sc. 
G.  G.  Henderson.  Edmund  J.  Mills. 

Alex.  Crum  Brown.  Chas.  A.  Fawsitt. 

John  Mc Arthur. 


Rodger,  James  Wyllie, 
76,  Anerley  Pai-k,  S.E. 
Assistant  Lecturer  in  Chemistry,  Royal  College  of  Science,  South 
Kensington.     Associate  of  the  Royal  College  of  Science.    First  Royal 
Scholar  in  Session  1884-85 :  joint  author  with  Professor  Thorpe  of 
papers  on  "  Potiliziu's  Law  of  Mutual  Displacement  of   Chlorine  and 
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Bromine"   (Proc.  1888,  p.   20)  and  on  "  Thiophosphovyl  Fluoride" 
(Trans.,  188^,  p.  306). 

T.  E.  Thorpe.  F.  R.  Japp. 

Percy  F.  Frankland.  W.  P.  Wynne. 

Chapman  Jones.  A.  E.  Tutton. 

Rudolf,  Norman  Scott, 

Sewan,  Sarun,  Bengal,  India. 
Analytical  and  Consulting  Chemist.  Bachelor  of  Science  ■with 
Honours  in  Chemistry  of  Victoria  University.  Passed  examination 
for  Associateship  of  Institute  of  Chemistry.  First  Silver  Medal  from 
City  and  Guilds  of  London  Institute  for  proficiency  in  the  Chemistry 
of  Fuel  ;  also  passed  the  examination  of  above  Institute  with  Honoiirs 
in  Alkali.  Certificate  for  proficiency  in  Technology  from  University 
College,  Liverpool. 

J.  Campbell  Brown.  Charles  A.  Kohn. 

Herbert  B.  Stocks.  S.  G.  Rawson. 

W.  Collingwood  Williams. 

Sarbadhicary,  Satyaprasad, 

63,  Wellington  Street,  Calcutta. 
Manager,  Oriental  Apothecaries'  Hall,  1,  College  Street,  Calcutta 
Was  brought  up  in  the  Calcutta  Medical  College.  Is  now  the  Manu- 
facturing and  Analytical  Chemist  to  the  Oriental  Apothecaries'  Hall, 
an  old  established  and  respectable  firm  of  Pharmaceutical  and  Analy- 
tical Chemists. 

Kanny  Loll  Dey.  Preo  Lall  Uey. 

Taraprasauna  Koy.  Ramchandra  Dutta. 

G.  C.  Bose.  F.  N.  Macnamara. 

J.  Bell 

Schloesser,  Augustus,  Ph.D.,  M.Sc, 

7,  Victoria  Crescent,  Busby,  near  Glasgow. 
Lecturer  on  Chemistry.    Dissertation,  "  Condensation  von  Benzoyl- 
essigester  mit  bernsteinsaurem  Natrium."  With  W.  H.  Perkin,  Ph.D., 
F.R.S.,  "  Diphenylfurfuran  "  (Joimi.  Chem.  Soc,  57,  944). 

W.  H.  Perkin,  jun.  A.  G.  Perkin.  j 

James  Stenhouse.  A.  Humboldt  Sexon.  j 

G.  G.  Henderson.  F.  M.  Ferkin.  ' 

Sell,  William  James, 

1,  liene't  Place,  Cambridge. 
Demonstrator    of   Chemistry.       First    Class    (Chemistry)    Natural 
Sciences  Tripos,  1876.     For  many  years  Senior  Demonstrator  at  the 
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University  Laboratory,  Cambridge.  Papers  :  (1)  "  On  the  Volu- 
metric Estimation  of  Chromium  "  (Chem.  Soc.  Trans.,  1879,  292)  ; 
(2)  "On  a  Series  of  Salts  of  a  Base  containing'  Chromium  and 
Urea."  Part  I  (Proc.  Boy.  Soc,  No.  218,  1S82)  ;  (3)  "On  a  Series 
of  Salts  of  a  Base  containing  Chromium  and  Urea."  Part  II  {Froc. 
Hoy.  Soc,  45,  321)  ;  (4)  "Volumetric  Determination  of  Chromium  " 
(Chem.  News,  54,  299). 

G-.  D.  Liveing.  H.  J.  H.  Fenton.  James  Dewar. 

Alexander  Scott.  T.  H.  Easterfield. 

Shaw,  George  Arthur, 

112,  Bramhall  Lane,  Stockport. 
Manufacturing  Chemist  (Kay  Brothers,  Limited).  Pharmaceutical 
Chemist.  Have  passed.  Major  and.  Minor  Examinations  of  the  Phar- 
maceutical Society.  Two  years  Student  in  Chemistry  at  the  Stockport 
Technical  School  (1889-91).  One  year  Student  of  Chemistry  and 
Practical  Chemistry  in  the  School  of  the  Pharmaceutical  Society, 
where  I  was  awarded  the  Silver  Medal  in  Practical  Chemistry,  and 
two  Certificates  of  Honour  in  Chemistry. 

M.  Carteighe.  Wyndham  R.  Dunstan. 

Thomas  S.  Dymond.  John  Attfield. 

R.  J.  Brown. 

Shepherd,  Reginald  des  Forges, 

6,  Coltman  Street,  Hull. 
Three  years  in  the  Chemical  Laboratories  of  the   Owens   College  ; 
B.Sc,  with  Honours  in  Chemistry,  Victoria  University. 

Harold  B.  Dixon.         Arthur  Harden.  P.  J.  Hartosr. 

G.  J.  Fowler.  G.  H.  Bailey.  James  Grant. 

Spackman,  Charles, 

Sileby,  Loughborough. 
Chemical  Engineer.  From  1873  to  1878,  working  under  the  late 
Gen.  Scott,  F.R.S.,  at  experiments  on  sewage  treatment,  and  on  limes 
and  cements.  From  1879  to  1882,  Chemist  to  the  Folkestone  Cement 
Company.  During  1883,  Engineer  for  the  erection  of  Barrow  Cement 
Works,  near  Loughborongh.  Since  then,  and  at  the  present  time, 
Resident  Engineer  and  Chemist  at  these  works.  Full  students' 
lecture  course  and  laboratory  work  at  University  College,  Notting- 
ham.    Communicated  two  chemical  papers  to  the  Jour.  Soc.  Chem. 


Ind 


R.  Lloyd  Whiteley.  Frank  Clowes. 

L.  Archbutt.  J.  B.  Coleman. 

Franh  T.  Addyman.  if.  /.  B.  Dunstan. 


182 

Speidel,  Ernst,  B.S., 

Nos.  17,  19,  21,  Quincj  Street,  Chicago,  Illinois. 
Analytical  and  Consulting  Chemist.  One  year  as  Assistant  iu 
Chemical  Manufactory.  Sis  years  as  Chemist  iu  Testing  Labora- 
tories of  the  C,  B.,  and  Q.R.R.  and  C.  and  N.W.  Railroad.  One  year 
Chemist  in  charge  Opaque  Cloth  Works.  Expert  iu  colours  and 
oils. 

John  A.  ^liller.  Edw.  Gudeman. 

H.  A.  Wetzel.  Ch.  F.  Chandler. 

Elivijn  WLiUer. 

Turtcn,  Albert  Hy., 

Asbleigh,  Carlyle  Road,  Edgbaston,  Birmingham,  and  Launces- 

ton,  Tasmania. 

Pharmaceutical    Chemist,    Assayer,    and    Metallurgical     Chemist. 

Certificated  Chemist  of  Tasmania,  and  Member  of  its  Pharmaceutical 

Society  also.     Member  of  South  Australian    Pharmaceutical    Society. 

Student  in  the  Metallurgical  Laboratory,  Mason  College. 

Thomas  Turner.  Alfred  Hill.  Chas.  Hunt. 

W.  F.  Haydon.  Geo.  S.  Albright. 

Warry,  John  King, 

15,  Grafton  Street,  Mile  End. 
Doctor  of  Medicine.     Deputy  Medical  Officer  of  Health  and  Public 
Analyst  for  Hackney. 

Frederic  Jas.  M.  Page.  J.  Hugh  Bicket. 

E.  Francis  Smith.  Theodore  Maxwell. 

George  Robertson. 

Westaway,  Frederic  William, 

1,  Aytoun  Road,  Stockwell,  S.W. 
Lecturer  at  Stockwell  Pupil  Teachers'  School,  S.W.  B.A.  (London). 
Holder  of  12  Advanced  Science  Certificates  from  tlie  Science  and  Art 
Department,  including  Theoretical  and  Practical  Chemistry.  Student 
and  Teacher  of  Chemiatry  and  Natural  Science  since  1S8-1.  Just 
appointed  Director  of  Technical  Instruction  under  the  Dalton-in- 
Fui'ness  School  Board. 

George  Collar.  Wra.  B.  Hards. 

James  Hall.  /.  II.  Gladstone. 

H.  E.  Hind. 

Whiteside,  Jno.  Lowe, 

5 1 ,  Cannon  Street,  Bolton. 
Chemical  Lecturer.   Teacher  of  Chemistry  (Organic  and  Inorganic) 
from  1879  at  the  Bolton  Church  Institute  to  present. time  (31  benchesj. 
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Teacher  of  Metallurgy,   and   Head   of    the    Bleaching,    Dyeino',  and 
Printing  Department  at  Bolton  Technical  School. 

George  H.  Hurst.  W.  B.  Mason.  H.  E.  Ruscoe. 

Ernest  Bentz.  B.  W.  Walker. 

Wigham,  Frederick  Henry, 

25,  Pinderfield  Road,  Wakefield. 
Analyst   and   Metallurgical    Chemist.     Four    years  Assistant  with 
Messrs.  Pattinson  and  Stead,  of  Middlesbrough.     Three  years  Ana- 
lyst with  Messrs.  dr.  Cradock  and  Co.,  Wakefield. 

J.  E.  Stead.  H.  Frankland.  E.  H.  Saniter. 

C.  H.  Ridsdale.         John  Pattinson. 

Williams,  William, 

Smithfield  Street,  Dolgelly,  X.  Wales. 
Medical  Practitioner  and  Lecturer  in  Hygiene  to  the  University 
College  of  Wales,  Aberystwith,  Late  Assistant  M.O.  of  Health  to 
Shropshire.  M.A.  (Oxon.),  with  First  Class  Honours  in  XaturHl 
Science  (Chemistry)  ;  late  Demonstrator  of  Chemistry  in  the  Chemical 
Laboratory,  Oxford;  MB.,  B.Ch.,  and  D.P.H.  (Oxon.) ;  M.R.C.S. 
(Eng.);  L.S.A.  (Lond.). 

William  Odling.  W.  W.  Fisher.  John  Watts. 

V.  H.  Yelej.  I).  H.  Nagel. 

Wilsmore,  N.  T.  M., 

Altona,  Orrong  Road,  Elsternwick,  Melbourne. 
Student.     Bachelor  of   Science  in   Chemistry,  University  of  Mel- 
bourne;     "Researches    on    the    Organo-Metallic     Compounds,"  con- 
tributed to  the  Third  Meeting  of  the  Australasian  Science  Association 
and  to  the  Chemical  Society. 

Orme  Masson.  J.  B.  Kirkland.  C.  R.  Blackett. 

George  Foord.  Robert  Barton.  Francis  B.  Power. 


The    following    Candidates  are  recommended   by  the    Council  for 
ballot   under  Bye-law  I  (para,  b)  : — 

Campbell,  Andrew, 

e/o  Burmah  Oil  Co.,  Rangoon. 
Analytical   Chemist.     Four  years  Assistant  to  J.   Falconer  King, 
Esq.,  F.I.C.,   City  Analyst,   Edinburgh.      Chemist   to    Linlithgow  Oil 
Co.,  Limited.     Managing   Chemist  to    the  Burmah  Oil  Co.,  Limited, 
Rangoon. 

J.  Falconer  King.  John  Hunter. 

James  C.  Hamilton. 
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Williams,  Jno., 

Georgetown,  Demerara. 
Private  Assistant  to  Government  Analytical  Chemist,  British 
Guiana.  Five  years'  study  in  Chemistry  under  the  late  Professor 
Francis,  F.C.S.,  F.I.C.,  Government  Analyst,  and  two  years  under 
Professor  J.  B.  Harrison,  F-CS.,  F.I.C.,  Government  Chemist.  Acted 
as  Assistant  Government  Chemist  during  the  absence  on  leave  of  the 
Government  Chemist  from  September  1891,  to  April,  1892. 
J.  B.  Harrison.  "William  Douglas. 

H.  Armody.  Francis  Watts. 

Jolin  R.  Bovell. 


HABBISOlf   AlfD  SONS,  PEIKTEES  IN  OBDIIfABY  TO  HES  MAJESTY,  ST,  JIABTQf  S  lAXE, 


Isi^ne'l  9/12/1892. 

P  R  O  C  E  E  D  I IN^  G  S 

or    THE 

CHEMICAL    SOCIETY. 

No.  116.  Session  1892-93. 


December  1,  1892.      Professor   A.  Cnira  Brown,  F.R.S.,    President, 

in  the  Chair. 

Drs.  WiHiam  J.  McKerrow,  John  Shields,  James  "Walker  and 
W.  P.  "Wynne  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
John  Edwin  Brockbank,  The  Croft,  Kirksanton,  via  Carnforth  ;  Ed- 
ward Brooke,  West  Court,  Chalk,  Gravesend,  Kent ;  Charles  Dreyfus, 
Ph.D.,  Clayton  Aniline  Co.,  Clayton,  Manchester ;  James  Elias, 
Briton  Ferry,  Q-lamorganshire  ;  Alexander  Stanley  Elmore,  Twaite 
Gate,  Leeds  ;  George  Neville  Huntly,  56,  Sheen  Road,  Richmond, 
Surrey;  Charles  M.  Luxmore,  B.Sc,  529,  Battersea  Park  Road; 
Eobert  Henry  Owen,  Pas-y-coed,  Troedyrhiw,  near  Merthyr  Tidfil ; 
John  William  Towers,  Brantwood,  Allerton,  near  Liverpool ;  William 
Ernest  Wheeler,  Cumberland  House,  Meynell  Road,  South  Hackney. 

Of  the  following  papers  those  marked  *  were  read : — 

*70.  "  The  isolation  of  two  predicted  hydrates  of  nitric  acid."  By 
S.  U.  Pickering. 

In  the  case  of  nitric  acid  the  curves  plotted  from  both  Berthelot's 
and  Thomsen's  heat  of  dissolution  values  were  found  to  exhibit  a 
well-marked  "  break "  at  the  composition  of  the  trihydrate ;  Kolb's 
density  values  afforded  a  similar  indication,  and  also  exhibited  a 
"  break  "  at  the  monohydrate ;  on  making  a  series  of  freezing  point 
determinations,  both  these  hydrates,  but  no  others,  were  isolated  in 
the  crystalline  condition.  The  melting  point  of  the  trihydrate  is 
— 18'2°  and  that  of  the  monohydrate  — 36"8°.  In  the  case  of  each 
the  melting  point  is  lowered  by  the  addition  of    either  acid  or  water. 
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These  results   are   regarded  by  the  author  as  an  important  confirm- 
ation of  the  vieAvs  expressed  by  him  in  previous  papers. 

71.*  "  Anhydrous  oxalic  acid."     By  W.  W.  Fisher,  M.A. 

Although  the  crystallised  dihydrated  acid  is  a  familiar  substance, 
anhydi'ous  oxalic  acid  is  but  little  known,  except  as  a  roughly  dried 
mass,  probably  because  it  so  readily  attracts  moisture.  E.  Reicbert 
has  shown  that  it  is  obtained  from,  the  hydrate  by  treatment  -with  con- 
centrated sulphiu"ic  acid  {Jena.  Zeit.,  1864,  vol.  1,  p.  244),  but  he 
states  that  the  excess  crystallising  from  a  heated  mixture  of  the  two 
substances  is  a  hydrate — this,  however,  appears  to  be  an  error.  A. 
Villiers,  in  1880  (^Compt.  rend.,  90,  821),  published  a  note  on  the  crys- 
tals obtained  by  this  method,  and  pointed  out  that  they  were  of 
greater  relative  density  than  sulphuric  acid.  The  crystalline  form  of 
the  anhydrous  acid  has  been  described  and  figured  by  Loschmidt 
(Wien.  Akad.  Ber.,  1865),  but  owing  to  the  readiness  with  which  the 
crystals  change  in  air,  the  determinations  were  but  approximate ;  they 
are  prismatic  octahedra,  resembling  elongated  crystals  of  alum. 

The  best  method  of  producing  the  ciystals  is  to  allow  ordinary 
hydrated  oxalic  acid  to  remain  in  contact  with  concentrated  sulphuric 
acid  for  a  fevr  months  ;  if  the  two  substances  are  sealed  up  together 
in  a  glass  tube,  beautiful  specimens  may  be  obtained.  Oxalic  acid, 
whether  hydrated  or  not,  is  sparingly  soluble  in  sulphuric  acid,  about 
3  per  cent,  being  taken  up  hj  the  cold  liquid.  The  anhydrous  acid 
dissolves  with  a  slight  fall  of  temperature,  while  a  rise  of  temperature 
is  noticed  when  the  hydrated  crystals  dissolve.  Dissolution  takes 
place  readily  on  warming,  and  part  of  the  dissolved  acid  separates  in 
the  anhydrous  state  on  cooling  the  solution,  a  siipersaturated  liquid 
being  obtained  from  which  the  excess  is  slowly  deposited. 

The  relative  density  of  the  crystals,  determined  in  dry  petr- 
oleum, was  found  to  be  1"878  compared  with  water  at  4°,  while  the 
density  of  the  hydrated  acid  similarly  determined  was  found  to  be 
1-608  (Bodeker,  Jahresb.,  1860,  17,  gives  d  =  2-0).  This  difference 
affords  a  ready  means  of  distinguishing  the  hydrated  crystals,  as 
when  placed  in  concentrated  sulphuric  acid  they  at  first  float,  but 
losing  their  transparency  and  turning  white  as  they  become  de- 
hydrated, they  increase  in  density  and  finally  sink  to  the  bottom. 

The  limit  of  concentration  at  which  crystallised  oxalic  acid  in  con- 
tact Avith  sulphuric  acid  retains  its  water  is  between  60  and  70  per 
cent,  at  ordinary  temperatures,  as  the  hydiated  form  is  unchanged  in 
the  weaker  acid  and  the  anhydrous  crystals  are  permanent  in  the 
70  per  cent,  sulphuric  acid. 

Hydrated  oxalic  acid  behaves  in  a  similar  manner  towards  nitric 
acid,    as    it    may   be    recrystallised   from  that  containing    about    70 
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per  cent,  of  roal  acid  (d  =  1-2)  without  losing  its  water,  wliile  in  a 
highly-concentrated  acid  (d  =  I'oO)  it  is  dehydrated. 

The  crystals  deposited  from  nitric  acid  are  usually  less  brilliant  in 
appearance  and  smaller  than  those  formed  in  sulphuric  acid. 

Commonly,  oxalic  acid  is  di'ied  by  the  rough  method  of  heating  in 
an  open  dish,  when  a  considerable  part  of  the  water  is  expelled,  but 
much  loss  takes  place  by  volatilisation,  and  unless  the  acid  be 
actually  sublimed  the  drying  is  still  imperfect.  It  can,  how- 
ever, be  easily  and  completely  dried  in  a  vacuum  by  means  of  the 
arrangement  described  by  McLeod  (C.  S.  Trans.,  1883,  384)  or  in  an 
oi-dinary  retort ;  for  this  purpose,  the  retort  containing  the  acid  is 
attached  to  a  receiver  containing  strong  sulphuric  acid,  exhausted 
by  a  water  vacuum-pump,  and  heated  at  60°  on  a  water-bath  ;  in  a 
few  hours  the  theoretical  quantity  of  water  is  expelled  from  the 
crystals. 

A  specimen  dried  in  this  manner,  which  had  been  transferred  to  a 
tube,  then  sublimed  in  a  vacuum  by  a  steam  heat  and  sealed  up  in  the 
year  1890,  appeared  in  the  ordinai-y  form  of  the  sublimed  acid  as  a 
mass  of  needles,  but  after  a  few  months,  by  slow  resublimation  at 
ordinary  temperatures,  the  interior  of  the  tube  became  coated  with 
brilliant  crystals  resembling  those  deposited  from  sulphuric  acid. 

The  volatility  of  hydrated  oxalic  acid  was  observed  by  Faraday 
(Journal  Eoyal  Institution,  1830),  who  found  that  when  kept  in  an 
open  tube  for  four  years  within  a  stoppered  bottle  containing  calcium 
chloride,  some  oxalic  acid  passed  over  into  the  calcium  solution,  and 
new  crystals  were  visible  on  the  stu'face  of  the  old  ones.  The 
hydrated  acid  does  not  appear  to  sublime  as  readily  as  the  anhydrous 
form,  specimens  enclosed  in  vacuous  tubes  showing,  after  several 
m.onths,  hardly  any  signs  of  volatility. 

The  stability  of  oxalic  acid  is  evidenced  by  the  fact  that  it  can 
be  readily  sublimed  in  a  vacuum  at  temperatures  up  to  150°  ;  and  that. 
even  if  heated  on  the  water-bath  in  concentrated  sulphuric  acid,  a 
portion  will  sublime  from  the  liquid  undecomposed. 

Anhydrous  oxalic  acid  will  dissolve  in  warm  ethylic  oxalate  or 
glacial  acetic  acid,  but  does  not  crystallise  well  from  either  solvent, 
only  a  powdery  product  being  obtained. 

*72.  "  The  production  of  orcinol  and  other  condensation  products 
from  dehydracetic  'acid.'"  By  N.  Collie,  Ph.D.,  and  W.  S. 
Myers,  B.Sc. 

Oppenheim  and  Precht  have  stated  (Ber.,  1876,  324)  that  orcinol 
is  formed  when  dehydracetic  "  acid "  is  hydrolysed  by  means  of 
barium  hydrate,  but  they  obtained  only  a  very  small  quantity,  and 
based  their  conclusion  on  qualitative   evidence  ;  their  observation  is 
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now  corroborated  by  the  authors,  who  have  obtained  orcinol,  not 
only  from  dehj'dracetic  "acid  "  and  dimetbylpyrone  by  tbe  action  of 
barium  hydrate,  but  also  by  boiling  a  mixture  of  syrupy  caustic  soda 
and  dehydracetic  "  acid ;  "  in  the  latter  case,  a  true  (carboxj-lic)  acid 
is  first  produced,  which  loses  carbon  dioxide,  leaving  orcinol. 

Among  the  products  obtained  on  submitting  diacetylacetone  to  the 
action  of  barium  hydrate,  the  authors  have  discovered  a  substance 
crystallising  in  bright  yellow  needles  melting  at  180 — 181°,  which  is 
probably  a  naphthalene  derivative,  its  formation  involving  the 
change  expressed  in  the  equation  2C7H10O3  =  CuHiiOs  +  SHoO. 
Mention  is  also  made  of  a  substance  exhibiting  a  magnificent  blve 
■fluorescence  formed  in  the  preparation  of  diacetylacetone  from  di- 
metbylpyrone by  treatment  with  baryta  water. 

An  amidodehydracetic  '^  acid  "  is  described,  which  is  formed  by  the 
interaction  of  solid  dehydracetic  "  acid  "  and  the  strongest  ammonia 
solution  ;  it  crystallises  in  long  silky  needles,  m.  p.  192 — 196°,  and 
is  readily  reconverted  into  dehydracetic  "  acid  "  by  alkaline  or  acid 
hydrolysis. 

*"3.  "  Observations  on  the  origin  of  colour  and  on  fluorescence." 
By  W.  X.  Hartley,  F.R.S. 

Adverting  to  the  arguments  used  by  Armstrong  in  these  *  Proceed- 
ings '  (1888,  4,  27)  the  author  defines  colour  and  the  cause  of  colour, 
the  nature  of  visible  and  invisible  colour,  and  the  limits  of  visibility  in 
the  spectrum  from  a  phy.sical  standpoint.  It  is  contended  that  it 
cannot  be  stated  in  general  terms  that  colour  is  due  to  special  modes 
of  atomic  arrangement,  but  that  the  statement  may  be  applied  in  a 
restricted  sense  to  certain  carbon  compounds,  especially  to  those 
inchided  in  the  class  to  which  organic  dye-stuffs  belong  ;  and  it  is 
pointed  out  that  all  open  cltain  liydrocarhons  exert  a  continuous  ahsorp- 
tion  the  extent  of  which  depends  on  the  number  of  carbon  atoms  in  the 
molecule. 

Attention  having  been  drawn  by  Armstrong  to  the  condition  of 
strain  and  of  instability  existing  in  many  coloured  substances,  it  is 
pointed  out  that  this  is  owing  to  their  being  all  endothermic  com- 
pounds ;  that  ethylene,  acetylene  and  benzene  are  endothermic,  but 
that  derivatives  of  the  last-named  only  are  coloured  ;  and  finally  that 
all  organic  colouring  matters  are  endothermic  compounds. 

This  is  considered  to  be  the  physical  cause  of  that  which  Armstrong 
has  not  defined  but  which  he  terms  "reactivity"  or  "  high  potential." 

It  is  next  shoAvn  that  anthracene  is  not  colourless  but  has  a  true 
greenish-yellow  colour  in  addition  to  its  fluorescence. 

The  results  of  a  number  of  experiments  on  fluorescence  are  then 
given  in  detail,  and  from  these  the  following  conclusions  are  drawn  : — 
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1.  Quiuine  dissolved  in  alcohol  exhibits  a  beautif  al,  bright  violet 
fluorescence. 

2.  Cblorhydric  acid  is  not  fluorescent. 

3.  Quinine  bydi-ochloride   is  very  feebly  fluoresceat,  but   without 

distinct  colour. 

4.  Chloroform  is  feebly  fluorescent,  but  without  distinct  colour. 

5.  Both  cblorhydric  acid  and  chloroform  can  extinguish  those  rays 

which  are  the  cause  of  the  fluorescence  in  quinine. 

6.  Some  alkaloids  may  be  recognised  by  the  degree  and  colour  of 
the  fluorescence  they  exhibit. 

7.  Normal  alcohols  of  the  ethylic  series  are  fluorescent ;  so,  also,  are 

the  fatty  acids. 

8.  Glycerol  has  a  violet  fluorescence. 

9.  Benzene  has  a  pale  blue  fluorescence,  azobenzene  a  greenish- 

blue. 

10.  Rock  crystal  has  a  pale  bluish-violet  fluorescence,  flint  glass 
a  strong  blue,  and  crown  glass  a  very  brilliant  and  beautiful 
blue  fluorescence. 

11  Substances  which  are  not  fluorescent  in  strong  solutions  may 
become  so  on  dilution,  particularly  if  they  exert  a  very  power- 
ful absorption  of  the  ultra-violet  or  visible  spectrum. 

The  colour  and  fluorescence  of  anthracene  are  explained.  Finally, 
the  case  of  ortho-  and  para-nitrophenol  and  of  meta-  and  para-niti'- 
aniline  are  discussed  and  it  is  contended  that  the  formulae  of  ortho- 
nitrophenol  and  metanitraniline  should  not  at  present  undergo  modi- 
fication. 

*74.  "  The  origin  of  colour.  V.  Coloured  hydrocarbons  and  fluor- 
escence :  a  reply  to  Professor  Hartley's  observations  on  the  origin 
of  colour  and  of  fluorescence."     By  Henry  E.  Armstrong. 

A  perusal  of  my  friend's  objections  leaves  me  under  the  impression 
that  he  scarcely  apprehends  my  views  on  the  origin  of  colour,  and 
that  he  does  not  fully  comprehend  my  aim  ;  but  this  is  not  sur- 
prising, my  arguments  having  hitherto  been  published  in  the  briefest 
and  most  condensed  form,  as  I  have  always  felt  that,  in  dealing 
with  so  difiicult  and  extensive  a  subject,  it  was  necessaiy  to  pi'oceed 
slowly,  and  to  read,  mark,  learn  and  give  much  time  for  inwai'd 
digestion  and  further  experimental  study  before  ventcu-ing  to  discuss 
in  detail  the  manifold  issues  involved.  My  critic  having  clearly 
accentuated  many  of  the  points  which  demand  consideration,  I  am 
in  consequence  much  indebted  to  him;  moreover  the  fact  that  he 
has  paid  special  attention  to   the    study    of    ultra-violet  absorption 
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spectra  lends  great  -weight  to  his  statements,  which  serve  also  to 
indicate  the  departure  from  current  views  involved  in  the  adoption 
of  the  hypothesis  of  which  I  am  an  advocate.  I  have  never  left  out 
of  account  the  fact  that,  in  a  physical  sense,  all  substances  are 
coloured — all  substances  possessing  the  power  of  absorbing  the  light 
"waves,  either  generally  or  selectively  in  some  part  either  of  the 
visible  or  invisible  spectrum.  My  contention  has  been  simply  that, 
confining  our  attention  to  visibly  coloured  organic  substances,  ta 
substances  coloured  in  the  ordinary  conventional  sense,  it  is  a  most 
remarkable  fact  that  in  those  cases  in  which  the  "  constitution  "  of 
the  coloured  substance  is  fairly  well  established,  coloured  substances 
are  all  of  one  type ;  and  from  this  base  I  have  started  on  the 
enquiiy  whether  all  coloured  organic  compounds  are  not  similar  in 

type- 
According  to  Hartley,  "  in  order  to  study  the  origin  of  colour,  we 
must  first  consider  the  case  of  colour  in  those  molecules  which  are 
of  the  simplest  possible  constitution,  such  as,  for  instance,  the 
molecules  of  chlorine,  oxygen,  ozone  and  water."  Undoubtedly 
this  would  be  the  case  if  we  knew  their  "  constitution  ;  "  but  we  do 
not,  our  knowledge  being  confined  to  the  fact  that  their  molecules 
consist  of  a  certain  number  of  atoms — which  is  insufficient.  He  also 
asserts  that  "  the  colour  or  effect  on  light  caused  by  molecules  of 
oxygen,  ozone  and  water  is  in  no  way  diiJ'erent  from  that  caused  by 
.  molecules  of  aniline  blue."  This  may  or  may  not  be  a  correct  inter- 
pretation of  the  facts  ;  apparently  the  molecules  of  both  oxygen  and 
ozone  are  intrinsically  coloured,  but  is  the  water  molecule  ?  It  is 
an  impsrtant  question  for  experimental  investigation  Avhether  water 
in  a  perfectly  gastous  state  would  be  blue  when  viewed  in  a  column 
of  sufficient  thickness  ;  its  colour  may  originate  in  the  poly-molecules 
which  presumably  are  contained  in  the  liquid. 

My  critic  furthermore  states  that  "  all  organic  colouring  matters  are 
endothermic  compounds."  This  may  well  be  the  case,  but  the  con- 
verse does  not  hold,  as  he  himself  recognises,  and  the  conclusion  helps 
us  but  little  ;  such  a  phrase,  in  fact,  serves  but  to  obscure  the  issue 
by  merging  the  less  in  the  greater. 

A  most  important  section  of  the  paper  under  notice  is  that  relating 
to  fluorescence,  describing  a  series  of  observations  which  lead  their 
author  to  conclude  that  many  substances  are  fluorescent  which 
hitherto  have  not  been  considered  to  be  so,  e.g.,  alcohol  and  its  homo- 
logues,  &c.  There  can  be  no  question  as  to  the  accuracy  of  these 
observations,  but  until  many  of  the  substances  have  been  further 
studied,  and  every  possible  precaution  has  been  taken  to  obtain  them 
ptcre,  I  must,  with  all  deference,  decline  to  acceyjt  all  the  results  as 
final.     In  the  case  of  naphthalene  derivatives,  especially  the  naphthyl- 
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amine-  and  naplithol-sulphonic  aoius,  with  wliicli  I  am  somewhat- 
familiar,  intensely  fluorescent  solutions  are  the  I'ule — yet  I  very  much 
doubt  their  being  fluorescent,  having  noticed,  time  after  time,  that 
the  more  nearly  pure  the  substance  becomes,  the  less  fluorescent  it  is. 
It  is  easy  also  to  account  for  the  presence  of  fluorescent  impurities  in 
these  cases  on  the  assumption  that  during-  the  heating  with  sulphuric 
acid  oxidation  takes  place,  and  that  the  resulting  phthalic  acid,  or 
nearly  allied  compound,  condenses,  forming  a  fluorescein ;  a  strong 
argument  m  favour  of  this  explanation  is  afforded  by  t.he  fact  that 
the  disnlphonic  acids  whicli  are  formed  with  the  aid  of  fuming  acid 
at  somewhat  elevated  temperatures,  and  are  very  soluble,  and  there- 
fore difficult  to  purify,  are  far  more  strongly  fluorescent  than  the 
monosulphonic  acids,  which  are  difficultly  soluble  and  comparatively 
easily  purified. 

In  considering  the  "origin  of  fluorescence  "  and  in  regarding  it  as 
the  "  beginning  of  colour,"  I  am,  undoubtedly,  entering  into  a  highly 
speculative  region  ;  yet  the  facts  are  very  striking.  A  single  example 
will  suffice.  Anthracene  is  intensely  fluorescent,  and  it  may  be  repre- 
sented by  a  quinonoid  formula;  the  isomeric  hydrocarbon,  phen- 
anthrene,  however,  which  cannot  be  so  represented  is  colourless  and 
non-fluorescent,  according  to  present  knowledge.  Hartley's  dis- 
covery that  anthracene  has  a  visible  slight,  greenish-yellow  colour  is 
to  me  one  of  extreme  interest,  and  I  cannot  refrain  from  referi'ing  to 
it  as  a  very  strong  confirmation  of  my  hypothesis.  Furthermore, 
while  an  intense,  yellow  colour  is  produced  by  "  weighting  "  what  may 
be  termed,  for  convenience,  the  "  quinonoid  radicles "  of  anthra- 
cene by  introducing  chlorine  or  bromine  in  place  of  the  central 
hydrogen  atoms,  no  such  effect  follows  the  introduction  in  a  similar 
manner  of  bromine  into  phenanthrene,  dibromophenanthrene  being 
colourless  like  the  hydrocarbon.  And  yet  anthraquinone  and  phen- 
anthraquinone  are  both  coloured,  the  latter  Ijeing  deep  orange  and 
the  former  yellow. 


Authracene. 
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Dibromanthracene. 
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Phenanthreue. 


Dibromophen- 
anthrene. 


Much  more  evidence  of  this  character  might  be  adduced,  but  I  have 
said  sufficient  to  show  why  Hartley's  arguments  have  not  shaken  my 
conviction  that   we  may    eventuallj^    be  led    to   regard    fluorescence 
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as  a  feeble  manifestation  of  tliat  which  we  ordinarily  describe  as 
coloar. 

While  speaking  of  anthracene  as  a  coloured  hydrocarbon,  reference 
may  be  made  to  other  coloured  hydrocarbons,  of  which  we  now  know 
several,  viz.,  carotin,  and  the  red  hydrocarbon,  C26H16,  obtained  by 
van  Dorp  and  de  la  Harpe  by  passing  fluorene  over  heated  lead 
oxide,  which  has  recently  been  reinvestigated  by  Graebe  (Ber.,  1892, 
3146).     We  know  nothing  of  carotin  at  present.     Grraebe  represents 

the  hydrocarbon  from  fluorene  by  the  formula    I        >CzzC<^       I  ^^ 

and  therefore  terms  it  dibiphenylenethene  ;  I  venture  to  suggest  that  it 
would  be  more  appropriately  named  Erythrophene,  a  term  which  does 
not  commit  us  to  any  definite  view  as  to  its  constitution.  I  have  no 
hesitation  in  asserting  that  a  hydrocarbon  represented  by  the  formula 
proposed  by  Graebe  would  be  colourless,  and  I  would  suggest  the 
formula  given  below  as  more  probable ;  at  the  same  time,  it  may  be 
pointed  out  that  the  yellow  hydrocarbon  CosHu  (xanthophene)  which 
van  Dorp  and  de  la  Harpe  obtained  together  with  "  erythrophene  " 
may  be  a  diphenylenated  anthracene. 

\/\c  ^\/\c 


Erytbropliene.  Xantliophene. 

Both  hydrocarbons  are  represented  by  quinonoid  formulas  and  the 
"  quinonoid  radicles  "  are  heavily  "  weighted  "  ;  hence  they  are 
somewhat  intensely  coloured. 

As  to  the  nitrophenols,  I  have  not  called  in  question  the  constitu- 
tion of  the  ortho-compound  simply  because  it  has  a  yellow  colour :  I 
have  also  pointed  out  that  it  differs  in  many  other  respects  in  a 
marked  manner  from  its  isomerides.  Hartley's  remarks  appear  to  me 
in  no  way  to  affect  my  argument.  With  reference  to  the  nitro-coni- 
pounds,  he  states  that  "  a  very  little  shifting  of  the  region  of  absorp- 
tion to  rays  a  little  more  or  a  little  less  refrangible  makes  such 
substances  colourless  or  coloured."  No  doubt  this  is  so,  but  the 
question  I  would  raise  is  whether  the  shifting  necessary  for  the  pro- 
duction of  visible  colour  (and  in  a  measure  of  fluorescence)  is  not 
conditioned  by  a  special  character  of  structure.      In  such  a  case  as 
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tliat  of  diorthonitropheiiol,  for  example,  whicli  is  yellow  and  affords 
intensely  red  metallic  derivatives,  yet  yields  colourless  ethers,  it  is 
very  difficult  to  avoid  the  conclusion  that  this  is  so :  if  we  consider 
the  propyl  and  potassium  derivatives,  the  change  from  colour  to 
colourlessness,  or  vice  versa,  cannot  be  conditioned  by  a  change  in 
"  weight "  of  the  radicles,  as  they  are  so  nearly  alike  in  this  respect  ; 
Hartley,  I  imagine,  would  attribute  the  difference  to  the  higher 
"  energy  "  of  the  metallic  radicle,  but  this  latter  idea  is  also,  in  a 
measure,  included  in  my  suggestion  that  colour  in  such  a  case  is 
developed  as  a  consequence  of  an  isodynamic  change,  and  it  must  not 
be  forgotten  that  the  evidence  of  changes  of  this  character  occurring 
is  rapidly  increasing  in  volume,  e.g.,  Perkin's  recent  observations  on 
the  magnetic  rotation  of  compounds  supposed  to  contain  acetyl. 

Hartley's  explanation  of  the  non-fluorescence  of  quinine  hydro- 
chloride— that  it  is  due  to  the  absorption  by  the  hydrogen  chloride 
solution  of  the  very  rays  which  are  the  cause  of  the  fluorescence  in 
quinine — is  both  simple  and  satisfactory,  and  I  have  no  hesitation  in 
accepting  it ;  but  this  in  no  way  alters  my  conviction  that  the  fluor- 
escence of  quinine  itself  is  in  all  probability  conditioned  by  pecu- 
liarity of  structure. 

Finally,  I  do  nut  understand  why  "  analogy  "  should  lead  us  to  expect 
hydrogen  chloride  to  be  coloured  because  chlorine  is,  or  nitric  acid  to  be 
coloured  because  NOo  is  ;  in  such  cases,  we  have,  I  think,  at  present  no 
reason  to  expect  analogous  behaviour,  nor  indeed  any  information  at 
our  disposal  from  which  conclusions  can  with  justice  be  drawn. 

In  the  discussion  on  a  previous  occasion  (these  Proceedings,  1892, 
105),  I  said  that  it  appeared  probable  to  me  that  ultimately  colour 
would  be  traced  to  that  peculiar  condition  represented  conventionally  hy 
a  double  bond,  the  atoms  being  regarded  as  altogether  subordinate. 
It  is  perhaps  desirable  that  T  shoiild  now  more  fully  explain  my  views 
as  to  the  manner  in  which  the  "  quinouoid  mechanism  "  conditions 
colour. 

Briefly,  I  would  suggest  that  in  quinonoid  compounds  there  are 
two  "  colour  centres,^'  corresponding  to  and  expressed  by  the  symbol 
v_,  in  formulae  such  as  I  have  used  in  representing  coloured  substances. 
These  centres,  I  imagine,  co-operate  in  producing  colour  through 
interaction  of  the  light-waves  which  have  travei-sed  them.  Sub- 
stances in  which  there  are  no  such  co-operating  centres  may  absorb 
generally  or  selectively  in  "ultra"  and  "infra"  regions  of  the 
spectrum,  but  without  exhibiting  "visible  colour."  In  this  manner, 
it  is  possible,  I  think,  to  account  for  the  appearance  of  colour  in  sub- 
stances like  diacetyl,  Me-CO-CO-Me,  and  dibenzoyl,  Ph-CO-CO-Ph, 
m  which  there  are  two  contiguous  CQO  groups — i.e.,  which  possess 
a  pseudo-orthoquiuonoid  structure  without  being  quinones. 
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The  colour  centres  may  be  likened  to  elastic  gratings,  in  order  to 
I'epresent  the  modificatiocs  induced  by  attaching  different  radicles ; 
in  order  to  account  for  variation  in  shade  of  colour,  such  elastic 
o-ratings  may  be  pictured  as  undergoing  "  longitudinal  "  and  "  lateral  " 
deformations,  varying  in  extent  and  character  according  as  the 
"weight"  aud  character  of  the  attached  radicles  is  varied,  and  as 
capable,  therefore,  of  differently  affecting  the  incident  rays.  How- 
ever incorrect,  from  a  physical  standpoint,  this  imagery  may  appear, 
I  trust  it  will  suffice  to  make  my  meaning  clear. 

It  is  not  inconceivable  that  the  distinction  which  I  have  sought  to 
make  between  visible  colour  and  physical  colour  is  no  arbitrary  one, 
but  is  inherent  in  the  human  optic  mechanism ;  that  our  perception 
of  colour,  in  fact,  is  itself  conditioned  by,  and  exerted  through,  the 
ao-ency  of  quinonoid  matters.  The  discussion  of  the  origin  of  colour 
from  this  point  of  view  appears,  therefore,  to  be  of  importance  to 
physiologists,  as  well  as  to  chemists  and  physicists. 

*75.  "The  origin  of  colour.  VI.  Azobenzene."  By  Henry  E. 
Armstrong. 

A  compound  represented  by  the  formula  CeHj'NIN'CeHs  obviously 
does  not  come  within  my  "colour  rule,"  and  should,  in  fact,  be 
colourless :  yet  azobenzene  is  a  brilliantly  orange-red  coloured  sub- 
stance •  moreover,  the  formulee  usually  attributed  to  the  diazo-salts — 
e.g.,  diazobenzene  chloride,  C6H5'N!N*C1 — represent  these  as  compar- 
able in  constitution  with  azobenzene,  yet  they  are  colourless :  hence 
I  have  long  doubted  the  correctness  of  the  formula  attributed  to  azo- 
benzene. 

Werigo,  in  a  paper,  "  Ueber  die  Additionsfahigkeit  des  Azo- 
benzids  "  {Annalen,  1872,  165,  189),  has  drawn  attention  to  the 
readiness  with  which  azobenzene  forms  addition  compounds,  and 
describes  a  hexabromide ;  he  also  states  that  it  affords  a  colourless 
tetrabromo-substitution  derivative.  At  my  reqaost,  Mr.  E.  Mills  has 
undertaken  to  revise  Werigo's  observations  and  to  study  the  bromo- 
and  other  derivatives  of  azobenzene  in  detail,  as  these  promise  to 
be  of  considerable  interest. 

It  appeared  not  improbable  that  Werigo's  hexabromide  belonged 
to  the  diazo-perbromide  class,  but  this,  it  seems,  is  not  the  case  ;  by 
treating  it  with  ammonia,  Mr.  Mills  has  obtained  only  bromo-sub- 
stitution  derivatives  of  azobenzene — chiefly  diparabromazobenzene — 
no  azoimide  being  formed  (c/.  Meldola  and  Hawkins,  these  Proceed- 
ings, 1892,  138).  He  has  confirmed  Werigo's  statement  that  when 
bromine  acts  on  a  hot  alcoholic  solution  of  azobenzene,  a  colourless 
tetrabromo-derivative  is  produced,  which,  on  reduction,  yields  a  tetra- 
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bromobenzidine  apparently  identical  with  that  prepared  from  benz- 
idine by  Clans  and  Risler ;  and  as  he  has  not  succeeded  in  obtaining 
the  colourless  tetrabromo-compound  from,  diparabromazobenzene, 
there  can  be  little  doubt  that  none  of  the  bromine  atoms  in  the  tetra- 
bromo-derivative  are  in  pai-a-position  to  the  nitrogen  atoms. 

Experiments  made  with  the  object  of  preparing  alkyl  derivatives  of 
bvdrazobenzene  have  hitherto  been  nnsuccessful ;  when  boiled  with 
zinc  chloride  and  alcohol,  it  yields  benzidine. 

As  the  introduction  of  bromine  into  a  coloured  compound  usually 
has  the  effect  of  heightening  the  colour,  the  conversion  of  azobenzene 
into  a  colourless  bromo-derivative  would  seem  to  indicate  that  in  some 
way  the  type  changes  :  the  tetra-derivative  may  well  be  a  compound 
of  the  formula  CsHaBrviSrizX-CsHaBr.,. 

The  formula  generally  attributed  to  azobenzene  may,  therefore,  be 
regarded  as  unsatisfactory  not  only  because  it  is  a  coloured  substance, 
but  also  because  it  combines  with  jDromine,  &c.,  with  a  readiness 
which  is  unusual  in  the  case  of  mono-derivatives  of  benzene;  because 
it  yields  a  considerable  proportion  of  a  i^ze^a-monobromo-derivative 
and  of  a  higher  bromo-derivative  in  which,  apparently,  none  of  the 
bromine  atoms  are  in  ^java-positions,  an  altogether  unusual  cii'cum- 
stance  in  the  case  of  benzene  raouo-derivatives  other  than  those  con- 
taining acid  radicles  ;  and  because  it  yields  a  colourless  tetrabromo- 
derivative, 

The  following  formula  would  "  account  "  for  all  these  peculiarities, 
and  in  a  measure  "  explain  "  the  formation  of  benzidine  and  diphenyline 
as  well  as  the  recent  remarkable  observations  on  the  production  of 
diphenylamine  derivatives  from  azobenzenoid  compounds  on  reduction  ; 
but  it  iseruinently  unconventional,  and  its  adoption  involves  the  re- 
cognition of  a  form  of  interaction  not  yet  entertained  by  chemists  : — 

N N 

II  II 

Discussion. 
Mr.  Grkex  considered  that  the  relation  of  constitution  to  colour 
was  a  very  important  question  both  from  a  theoretical  and  practical 
point  of  view.  The  "  quinonoid  "  hypothesis  advocated  by  Dr.  Arm- 
strong appeared  to  him  to  be  the  only  satisfactory  attempt  which  had 
been  hitherto  made  to  formulate  a  complete  theory  of  chromogenesis. 
Witt  and  others  had  given  us  chromophores,  chromogens,  and  auxo- 
chromes,  but  these  ideas  were  more  names  than  theories,  as  no  one 
had  yet  been  able  to  predict  what  groups  would  be  chromophores  and 
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what  not.  The  "quinonoid"  hypothesis,  however,  put  us  fairlj  on 
the  road  to  predicting  whether  a  compound  of  a  certain  constitution 
would  be  a  dje-stuft'  or  not,  and  might  even  eventually  lead  to  the 
prediction  of  the  shade  and  dyeing  properties.  He  had  given  a  good 
deal  of  attention  to  the  subject  recently,  and  although  he  had  begun 
by  regarding  the  "  quinonoid  "  theory  in  a  somewhat  sceptical  light, 
it  had  recommended  itself  to  him  more  and  more,  as  he  found  so 
many  facts,  hitherto  inexplicable,  which  were  explained  perfectly 
simply  by  its  means.  He  might  instance  the  formation  of  rosaniline 
in  the  magenta-melt,  which  was  readily  explained  by  assuming  the 
primary  formation  of  an  oxidation  product  of  paratoluidine,  viz., 
HoC!C6H4!NH,  which  might  then  undergo  alternate  additions  of 
aniline  and  reoxidations.  He  believed  he  had  obtained  this  parent 
substance  of  the  rosaniline  series  by  oxidation  of  paratoluidine 
sulphate  in  acid  solution,  and  it  appeai"ed  to  be  identical  with  a 
substance  described  by  Dr,  Perkin  as  an  isomer  of  parazotoluene. 
Again,  the  well  known  tendency  of  quinones  to  form  substituted 
amidoquinones  with  amines  explains  the  ready  formation  of  such 
complicated  products  as  safranine,  the  indulines,  aniline-black,  &(■.. 

He  was  inclined  rather  to  attribute  the  cause  of  the  colour  in 
such  "  quinonoid  "  compcuuds  to  a  strain  set  up  within  the  benzene 
nucleus  by  two  of  the  bonds  ceasing  to  act  centrally,  than  to  the 
arrangement  of  these  bonds  outside  the  nucleus,  i.e.,  as  intra- 
iiucleal  rather  than  inter-uuclesA. 

On  the  "  quinonoid "  hypothesis,  two  groups  of  colours  should 
be  possible,  viz.,  '•ortho-colours"  and  para-colours."  The  colours  of 
the  rosaniline  series  can  only  be  formulated  as  para-colours,  indigo 
only  as  an  ortho-colour.  On  the  other  hand,  many  of  the  artiticial 
colouring  matters  may  be  viewed  either  as  para-  or  ortho-colours  ; 
thus  methylene-blue  may  be  written  : — 

ClMe2N:C6H3< g  >  CeHn'NMeo  (paraquinonoid) , 
CI 
or  MeaN'OeHs*^  1  >C6H3*NMe3  (orthoquinonoid). 

The  speaker  had  recently  examined  a  large  number  of  colouring 
matters  in  regard  to  their  behaviour  towards  reducing  agents  and  the 
stability  of  their  leuco-compounds,  and  had  brought  to  light  the 
remarkable  fact  that,  whereas  the  leuco-compounds  of  the  rosaniline 
aurin  and  phthalein  colours  were  very  stable,  resisting  air  oxidation, 
the  opposite  was  the  case  with  the  leuco-colours  of  the  azine,  oxazine, 
thiazine,  acridine,  safranine  and  induline  series,  which  all  oxidise  in 
the  air  to  the  corresponding  colours  with  extreme  rapidity.     This  was 
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also  the  case  Tvith  leucindigo  arcl  its  sulplionic  acid.  The  conclusion 
seemed  to  him  to  be  irresistible,  that  the  colours  of  the  latter  class 
"were  ortho-  colours,  "whereas,  the  cosines,  aurines,  rhodan\ines,  &c., 
like  the  rosanilines,  -were  jiara-colours. 

Mr.  Feiswell  agreed  that  confirmation  of  Dr.  Armstrong's  views 
"was  afforded  by  lacts  such  as,  for  example,  the  colourlessness  of  tri- 
amidotriphenylcarbinol  in  comparison  with  the  intense  colour  of  its 
anhydi-o-base,  "which  could  be  represented  by  a  quinonoid  formula. 
He,  however,  thought  that  the  representation  of  colour  as  charac- 
teristic of  a  particular  constitution  was,  for  many  reasons,  to  be 
deprecated,  and  that  the  remarkable  effect  of  molecules  external  to 
the  potential  colour  molecule  in  either  developing  or  suppressing 
colour  required  attention.  In  the  case  of  trihydroxytriphenylcarbinol, 
an  apparently  colourless  substance,  colour  was  developed  by  alkali, 
the  salts  being  powerfully  coloured  ;  and  in  the  case  of  the  interesting 
dye  "pure  scarlet"  discovered  bj  B."C.  Nicholson,  which  the  speaker 
had  himself  studied,  and  which  he  thought  was  to  be  represented  bj 
the  formula  HO-C(C6H4-OH),(C6H3MeN'Ho),  both  acid  and  alkali  salts 
were  coloured,  although  the  substance  itself  was  but  feebly  coloured. 

The  sulphonic  acids  of  triphenylrosaniline  were  powerful  colours, 
bat  their  combinations  with  alkalis  almost  colourless  :  so  that  wool 
dyed  with  the  sodium  salt  of  Nicholson-blue  was  nearly  white  until 
dipped  into  acid.  This  phenomenon  was  even  more  marked  in 
^Meldola's  alkali- green. 

In  illustration  of  the  fact  that  substances  exactly  similar  in  con- 
stitution behaved  in  remarkably  dissimilar  "ways,  the  following 
experiment  was  then  made : — Two  tubes  were  taken :  one  contained 
rosaniline  base,  benzoic  acid  and  aniline,  the  other  triphenylrosanil- 
ine base,  benzoic  acid  and  aniline — the  latter  being  of  an  intense  blue, 
the  former  a  feeble  red,  colour.  On  heating  to  a  similar  temperature, 
ihe  rosaniline  base  combined  "n'ith  the  benzoic  acid,  and.  the  well 
known  magenta  colour  was  produced  in  the  one  tube  ;  w^hile,  in  the 
other,  the  triphenylrosaniline  base  split  oS  from  the  benzoic  acid,  and 
only  the  dull  brownish  feeble  colour'  of  the  base  was  noticeable. 
These  facts  showed  : — 1,  the  importance  of  factors  external  to  the 
potential  colour  molecule;  2,  the  variations  of  behaviour  of  sub- 
stances containing  similar  potential  colour  molecules.  Hence,  he  con- 
sidered time  not  yet  ripe  for  extensive  generalisation  as  to  the  origin 
of  colour  in  the  benzene  series. 

[Mr.  Friswell's  argument  is  valid  only  if  proof  can  be  given  that 
the  coloured  salts  he  refers  to  are  carhinolic ;  there  is  no  reason  to 
suppose,  at  present,  that  the  change  which  attends  the  formation  of 
the  rosaniline  salts  does  not  occur  in  all  the  cases  he  mentions  in 
which  coloured  compounds  result. — H.  E.  A.] 
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Mr.  Jacksox  enquired  whether  the  vapour  of  quiaone  were  coloured. 
Mr.  LiXG   mentioned  tiiat  diparaiodoazobenzene    had    but   a    pale 
yellow  colour. 

76.  '•  The  reduction  products  of  dimethyldiacefcylpentane."  By 
F.  Stanley  Kipping-,  Ph.D.,  D.Sc. 

It  is  sho wn  that  dimethyldiacetylpentane,  CHMe  Ac- [CHoJs'CHMeAc, 
a  diketone  produced  by  the  hj-drolysis  of  ethylic  dimethyldiacetyl- 
pimelate  (Kipping  and  Mackenzie,  C.S.  Trims.,  1891,  569),  is  readily 
converted  by  reduction  into  a  mixture  of  approximately  equal  quan- 
tities of  dimethyk]ih3'droxynoDane,  and  of  a  compound  which,  judging 
from  the  manner  in  which  it  i.s  formed,  may,  it  is  thought,  be  regarded 

.,    in-,     .         ,  ,    ,  ...        CH,-CHMe-CMe-OH 

astetramethylddiydroxyheptamethylene,   CHoX^^^^^^^j-^^^^^.^jj" 

When  the  crude  products  obtained  by  heating  a  moist  ethereal  solu- 
tion of  the  ketone  with  sodium  is  submitted  to  steam  distillation,  a 
colourless  oil,  which  has  a  peculiar  and  characteristic  odour,  slowly 
passes  over,  leaving  as  residue  an  almost  odoui'less,  practically  non- 
volatile oil. 

Excluding  pinacones  and  other  condensation  products  which  might 
be  formed,  and  which  would  be  characterised  by  a  very  high  boiling 
point,  onh-  three  compounds  can  be  produced  by  the  reduction  of  the 
diketone,  namely,  the  above  mentioned  and  the  ketonic  alcohol 
CH3-CO-CHMe-[CH2]3-CHMe-CH(OHj-CH3.  As  the  non-volatile  oil 
has  the  composition  CuHjiOi,  and  yields  a  diacetyl  derivative  of  the 
composition  CuHjoOoAco,  it  is  to  be  regarded  as  dimethyldihydroxy- 
nonane. 

The  volatile  oil  is  not  reduced  on  treatment  of  its  solution  in  moist 
ether  with  sodium,  and  is  not  acted  on  by  phenylhydrazine  or  hydr- 
oxy lamine  ;  hence,  it  cannot  be  a  ketonic  alcohol  of  the  constitution 
given  above ;  it  would  appear  probable,  therefore,  that  it  is  a  teti*a- 
metbyldihydroxyheptamethylene.  This  conclu.sion  is  borne  oat  by  the 
great  similarity  in  properties  between  the  volatile  oil  and  the  di- 
methyldihydroxyheptamethylene  previously  described  by  Kipping 
and  Perkin  (C.S.  Trans.,  3891,  2U),  a  resemblance  which  cannot 
fail  to  be  observed  when  working  with  the  two  compounds. 

77.  ''The  products  of  the  interaction  of  zinc  chloride  or  sul^ih- 
uric  acid  and  camphor.  (Third  notice.)"  By  Henry  E.  Armstrong 
and  F.  S.  Kippiug. 

In  a  previous  notice  (the.se  Proceeding.s,  1^92,  54),  in  which  it 
was    .shown    that   tlie  crude  jjroduct  obtained  on    heating    camphor 
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with  either  stilphuric  acid  or  zinc  chloride  contains  1:2:  4-acety]- 
orthosylene,  leference  was  made  to  the  presence  of  a  constituent  to 
which  presumably  the  oil  owes  its  strong,  peppermint-like  odour  ;  all 
attempts  to  separate  this  constituent  by  fractional  distillation  were 
unsuccessful,  nor  could  it  be  recovered  from  the  oil  from  which  the 
acetorthoxylene-hjdrazone  had  bee©  separated  by  crystallisation. 
As  it  was  observed  that  the  crude  oil  readily  decolorised  an  acid 
solution  of  permanganate,  A^-hich  has  but  little  action  on  camphor 
and  acetorthoxylene,  a  quantity  of  the  oil  from  which  these  latter 
had,  as  far  as  possible,  been  separated  was  submitted  to  oxidation ; 
ultimatel}'  an  acid  was  obtained  which  has  proved  to  be  a-methyl- 
glutaric  acid.  As  this  acid  is  the  characteristic  oxidation  product  of 
the  phorone  obtained  by  distilling  calcic  camphorate,  according  to 
Konigs  and  Eppen,  whicb  has  a  strong  peppermint-like  odour,  it  is 
very  probable  that  a  homologne  of  this  phorone  is  present  in  the 
camphor  product,  which  has  a  higher  boiling  point  than  camphorone. 

79.  "  The  Griess-Sandmeyer  interactions  and  Gattermann's  modi- 
fication thereof."     By  Henry  E.  Armstrong  and  W.  P.  Wynne. 

Having  very  frequently  had  occasion,  during  several  years  past, 
especially  in  tbe  couse  of  our  studies  of  naphthalene  derivatives,  to 
avail  ourselves  of  the  marvellous  improvements  efPected  by  Sand- 
meyer  in  the  Griess  methods  of  displacing-  the  amido-group  by 
halogens,  &c.,  we  have  been  led  to-  carefully  study  the  conditions 
requisite  for  success,  and  have  long  since  come  to  the  conclusion  that, 
in  very  many  cases,  much  better  results  may  be  obtained  by  operat- 
ing at  relatively  low  temperatures  instead  of  at  the  boiling  point  as 
recommended  in  most  cases  by  Sandmeynr.  Experiments  made  at 
the  request  of  one  of  the  writers  by  Mr.  Conroy  with  the  object  of 
comparing  the  yield  in  the  case  of  the  conversion  of  aniline  into 
chloro-  and  cyano-benzene  when  operating  : — 

1,  in  accordance  with  Sandmeyer's  original  directions, 

2,  in  accordance  with  Gattermann's  directions,  using  finely-divided 

copper  in  place  of  cuprous  salt, 

3,  in  general  accordance  with  Sandnieyer's  directions,  but  at  lower 

temperatures, 

have  led  to  the  conclusion  that,  in  the  case  of  chlorobenzene,  an  in- 
finitely better  yield  is  obtained  by  mixing-  the  cooled  cuprous  with 
the  cooled  diazo- solution,  subsequently  allowing  the  temperature  to 
rise.  It  appears  also  that  the  Gattermann  process  affords  a  larger 
yield  only  in  so  far  as  it  differs  from  the  Sandme^-er  process  by  being 
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carried  out  at  a  lower  temperature,  and  tliat  it  differs  iu  no  other 
essential  particular  from  the  Sandmeyer  process  ;  there  is,  in  fact,  an 
entire  absence  of  evidence  that  the  copper  acts  as  such,  or  except  it 
has  undergone  conversion  into  cuprous  salt.  In  the  case  of  cyano- 
benzene,  apparently  the  same  advantage  is  not  derived  from  carrying 
on  the  operation  at  a  low  temperature. 

The  "cold  process  "  has  been  found  to  be  of  advantage  in  many 
other  cases.  Several  years  ago,  the  preparation  of  large  quantities  of 
orthochlorotoluene  was  carried  out  in  the  Central  Institution 
Laboratory  essentially  in  the  manner  described  by  Erdmann  in  his 
recent  paper  in  Liehig's  Annalen,  and  the  yield  was  even  better  than 
that  he  obtained.  Allusion  is  made  to  this  in  the  paper  by  one  of  us 
on  toluene  derivatives  (c/.,  these  Proceedings,  1892,  139)  which 
appears  in  the  December  number  of  the  Transactions  ;  several  other 
instances  of  the  application  of  the  cold  process  are  mentioned  there. 

We  are  entirely  in  accord  with  Erdmann  as  to  the  different  and 
peculiar  behaviour  of  the  cuprous  compounds  of  various  diazo- 
derivatives ;  it  is  especially  noteworthy  in  the  case  of  naphthalene 
derivatives  that  the  temperature  at  which  nitrogen  is  evolved  varies 
for  each  compound,  and  that  there  is  a  temperature  optimum  at 
which  the  conversion  should  be  effected  to  obtain  the  maximum 
amount  of  pui'e  product.  There  is  no  comparison,  especially  in  the 
case  of  the  naphthylaminesulphonic  acids,  between  the  two  methods, 
colourless  products  being  readily  and  almost  immediately  obtained  by 
decomposing  the  diazo-cuprous  compound  at  the  favourable  tempera- 
ture, whereas  on  heating  to  the  boiling  point  coloured  products,  which 
obstinately  resist  purification,  are  obtained.  There  can  be  little 
doubt  that  the  formation  of  "  azobenzenes,"  to  which  Erdmann 
directs  attention,  is,  at  least,  very  largely  the  cause  of  this  coloration. 
The  difficulty  met  with  in  converting  betanaphthylamine  into  beta- 
chloronaphthalene,  which  Gattermann  has  specially  noticed,  is  not 
got  over  by  the  cold  process,  a  y&vj  large  amount  of  a  resinous  con- 
densation product  being  always  formed ;  a  method  of  obtaining  a 
satisfactory  yield  of  befcachloronaphthaleue  directly  from  the  amido- 
compound  has  yet  to  be  discovered. 


80.  "Methods  of  observing  the  spectra  of  easily  volatile  metals 
and  their  salts,  and  of  separating'  their  spectra  from  those  of  the 
alkaline  earths."     By  W.  N.  Hartley,  F.R.S. 

The  difficulty  in  obtaining*  persistent  flame  spectra  of  lithium, 
potassium,  rubidium,  caesium  and  thallium  has  to  some  extent  been 
surmounted  by  the  contrivances  designed  by  Mitscherlich,  Gony,  and 


201 

others,  bur.  as  solutions  are  necessary,  these  methods  have  not  been 
found  satisfactory  by  the  author. 

It  is  shown  how  flame  colorations  lasting  for  long  periods  may  be 
obtained  by  converting  the  salts  into  fluosilicates,  borates,  or  silicates. 
These  compounds  are  less  readily  decomposed,  and  are  more  diflB.calt 
to  volatilise  than  the  corresponding  chlorides,  sulphates,  &c.  Fused 
beads  of  the  salts  are  held  in  the  flame  of  a  Bunsen  burner  on 
platinum  wires,  while  measurements  are  made  with  the  spectrometer. 

WTien  observing  in  the  usual  manner,  the  spectra  of  the  alkalis 
are  liable  to  be  obscured  by  the  presence  of  lines  and  bauds  due  to 
the  alkaline  earths.  By  convei'ting  the  material  to  be  examined  into 
a  fluosilicate,  borate  or  silicate,  the  spectra  of  calcium,  strontium 
and  barium  are  suppressed.  If,  however,  the  substance  to  be 
examined  be  converted  into  a  borate,  the  alkali  metals  can  first  be 
observed,  and  subsequently  by  passing  hydrogen  chloride  gas  into 
the  flame,  the  spectra  of  the  alkaline  ■earth  metals  become  brilliantly 
visible.  Although  visible,  the  green  bands  due  to  boric  oxide  are 
feeble,  and  cause  no  confusion. 

81.  "Manganese  borate,  its  constitutiou  and  properties."  By  W. 
N.  Hartley,  F.R.S.,  and  Hugh  Ramage. 

Particulars  are  given  of  the  properties  of  manganese  borate  pre- 
pared in  various  ways  from  manganese  sulphate  and  alkaline  borates. 
Manganese  borate  dried  in  vacuo  over  salphuric  acid  is  found  to  lose  to 
the  extent  of  11'84  per  cent,  of  its  weight  water  when  heated  at  100'' ; 
when  heated  from  lUO°  to  redness,  it  loses  19'65  per  cent.,  which  is 
water  of  constitution,  the  compound  being  a  tetrahydric  orthoborate, 
thus : — 

TMn  ]  pin  -1 

BOJ  HH  ^BOs.HoO.         B03<!  HH  VBO3,         MnfBOo),. 
LHHJ  LHHJ 

Ignited  to  bright 
Dried  in  vacuo.  Dried  at  100^  redness. 

By  gradually  heating  the  salt  at  fi.'^ed  temperatures  increasing  to 
bright  redness,  and  ascertaining  the  amount  of  water  which  it  con- 
tained, a  series  of  numbers  was  obtained  from  which  a  curve  was 
drawn,  the  ordinate  numbers  being  the  percentages  of  water  in  the 
compound,  and  the  abscissas  the  corresponding  temperatures.  It 
Avas  thus  seen  that  there  were  five  points  above  lOO""  at  which  dis- 
sociation was  interrupted  and  the  compound  in  existence  assumed 
a  condition  of  stability.  The  followiiig  are  the  compounds  of  which 
the  formatioa  is  inferred  : — 
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"Water  conlainecl  in 

con 

rpound. 

Temp,  of 
formation. 

ri  r\i*T>i  11 1'l   nr  ^"iif" 

A 

Jj  tJI   111  lllll     t'i      C>tlll 

formed. 

Fonnd. 

Calciilated. 

22° 

MTlHi(B0:>)e'H20 

26-86 

27-69  per 

cent 

100° 

MtiH/BO,\. 

19-65 

20-33 

170° 

:MuH2B.O. 

11-45 

11-32 

195—220° 

Mt1hH,,oB,2054 

10-43 

10-40 

255° 

MngHioBioOog 

971 

9-61 

295—305° 

MugHiB.Ou 

7-20 

7-84 

Dull-red  heat 

Mn.H^B.O;, 

2-87 

3-09 

Brig-ht-red 

MnCBOo).   '"" 

nil 

Partial  fusion. 

The  solubility  of  manganese  borate  in  various  saline  solutions  was 
investigated  :  it  was  found  toj^ssess  a  maximum  of  solubility  at  or 
about  18°,  and  a  minimum  at  80",  so  that  when  solutions  are  heated, 
they  deposit  the  salt  at  this  temperature. 

It  is  believed  that  this  is  caused  by  the  dehydration  of  the  salt  in 
solution,  namely,  MnHifBOs^o.HjO,  which  becomes  MnP4 (603)2,  and 
this,  being  less  soluble,  is  deposited  :  such  a  change  being  known  to 
occur,  and  to  be  complete  at  100°  when  the  salt  is  heated  in  air. 


Extra  Meeting,  December  13th. 

An  extra  meeting  of  the  Socj.»jity  will  be  held  on  Tuesday,  Decem- 
ber loth,  at  8  P.M.,  the  anniversary  of  the  death  of  Stas.  A  paper, 
specially  prepared  for  the  occasion  by  Professor  J.  W.  Mallet, 
F.R.S.,  entitled  "  Jean  Servais,  Stas,  and  the  measurement  of  the  re- 
lative m,asses  of  the  atoms  of  the'hchemical  elemeiits,^^  will  be  read  and 
discussed.  ^l^? 


At  the  meeting  on  Decembej<15th,  there  will  be  a  ballot   for   the 
election  of  Fellows.     The  follo^Ving  papers  will  be  read : — 

"  The  identity  of  caffeine  and  theine."     By   Prof.  Dunstan    and 
Mr.  Sh.epheard. 

"  Studies  on  isomeric  change."     By  Dr.  Moody. 


HABBISUX  AND  SONS,  PKINTKES  IN  OUBINAEY  TO  HER  1IAJ£STT,ST.MABTIN'S    LA>E. 


Issued  3/1/1803. 


PROCEEDINGS 

OF    THB 

CHEMICAL    SOCIETY. 

No.  117.  Session  1892-93. 


ExTBA  :^[eetikg.— December  IStli,   1892.      Mr.  W.  Crookes,  F.R.S., 
Yice-President,  in  the  Chair. 

Stas  Memorial  Lecture. 

In  opening  the  proceedings,  the  Chairman  said  : — "  We  are  met 
to-night  at  an  Extraordinary  Meeting  to  do  honour  to  the  memory  of 
one  of  the  greatest  chemists  of  this  century,  I  might  almost  say,  one 
of  the  greatest  chemists  ever  known  to  the  -norld.  This  day  is  the 
first  anniversary  of  his  death,  and  it  is  a  very  happy  thought 
on  the  part  of  the  Council  of  the  Chemical  Society  to  hold  a 
meeting  on  the  occasion,  in  order  that  you  may  hear  an  account 
given  of  his  labours.  I  had  the  very  great  advantage  of  being,  I 
might  say,  a  personal  friend  of  Stas.  I  have  been  in  his  laboratory 
and  seen  his  arrangements  and  apparatus,  and  there  witnessed,  among 
other  things,  a  large  mass  of  chloride  of  potassium,  which  took  him 
years  to  prepare,  with  which  he  had  made  the  most  refined  experi- 
ments without  detectino-  the  slishtest  trace  of  sodium.  I  think  that 
fact  alone  a  most  wonderful  evidence  of  his  marvellous  skill." 

Dr.  Armstrong  said,  before  residing  the  paper,  he  desired  to 
state  that  it  was  a  matter  of  great  regret  that  it  was  impossible  for 
Professor  Mallet  to  be  present.  The  Society  were  none  the  less 
much  indebted  to  him,  not  only  for  having  done  what  was  asked  of 
him,  but  more  particularly  for  the  example  he  had  set.  Last  year, 
when  a  discussion  arose  as  to  the  steps  to  be  taken  to  secure  ap- 
propriate notices  of  their  eminent  deceased  foreign  members  Stas 
and  Kopp,  the  suggestion  was  made  that  it  would  be  very  desirable 
to  take  advantage  of  these  and  similar  opportunities,  not  merely  to 
give  accounts  of  the  work  that  our  foreign  members  had  done,  but 
inasmuch  as  the  foreign  members  are  always  men  of  great  distiac- 
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tion  and.  as  a  rule,  moreover,  meu  wlio  have  lived  a  considerable 
number  of  years  after  they  liave  accomplished  their  life  work,  that 
such  notices  should,  as   far   as  possible,  take  the  form   of   critical 
monosraphs  of  the  subjects  with  which  they  have  principally  dealt. 
It  seemed  that  in  this  way  the  Society  wonlrl  be  doino'  educational 
work    of  very    considerable    service  to    its  fellows   and    to   chemists 
generally.       The  matter  was  presented   to   Professor  Mallet  in  this 
li^ht.  and  there  could  be  no  doubt  that  he  had  responded  in  the  most 
liberal  manner  possible  to  the  appeal  made  to  him  ;  moreover,  it  was 
he  who  had  suo'S'ested  that  a  special  raeetins:  should  be  held  on  the 
anniversary  of  Stas'  death.     The  delivery  that  evening  of  the  first 
memorial  lecture,  therefore,  was  a  very  important  .step  in  the  Society's 
history.     It  had  been  arransred  that  the  work  of  Kopp  should  be  dealt 
With  in  a  similar  spirit  by  the  Treasurer,  Professor  Thorpe,  in  February 
next,  on  the  anniversary  of  Kopp's  death.     Furthermore,  it  was  pro- 
posed— and  he  hoped  that  in  May  next  the  proposal  would  be  carried 
into  execution — that,  in  like  manner,  on  the  anniversary  of  his  death, 
the  work  of  Von  TTofmann  should  be  commemorated.     At  present  the 
plan  was  not  fuHv  dpveloped.  but  it  was  somewhat  as  follows  : — In 
order  to  deal  with  the   subject  from  an  English  point  of  view,   as 
onr  German  confreres  in  Berlin  were  also  engaged  in  the  preparation 
of  a  similar  account,  it  was  proposed  that  Lord  Playfair,  who  was  in- 
timntply    associated    in    early    days    with    chemical    science    in    this 
country,  should  recount  h'S  recollections  of  the  state  of  chemistry  at 
and    ririor  to  the  time  of  Hofmann's  arrival  in  England;  that   Sir 
Fredk.  Abel  should  follow  with  an  account  of  the  work  done  at  the 
Royal  College  of  Chemistrv  under  Hofmann.  compiling  this  with  the 
assistance  of  the  remaining  friends  and  pupils  of  Hofmann;  and  that 
the  rise  and  progress  of  the  coal-tar  colour  industrv  and  its  connexion 
with  the  Hofmann  school  should  be  sketched  by  Dr.  Perkin,  who,  he 
was  glad  to  say.  had  consented   to  make  his  contribution  to  a  large 
extent  autobiosraphical.     Wliether  it  would   be  possible  also  to  in- 
clude  in    this    memorial  notice  an  analysis    of  the   chief   chemical 
work  of  Hofmann  was  not  yet  decided,  this  task  being  one  of  no  slight 
diflBculty  and  magnitude. 

The  following  paper  was  read  :  — 

81.  "  Jean  Servais  Stas  and  the  measurement  of  the  relative  masses 
of  the  atoms  of  the  chemical  elements."     By  J.  AY.  Mallet. 

The  story  of  the  life  of  Stas  is  first  briefly  told,  and  reference  is 
then  made  to  his  researches  in  other  directions  than  that  of  his 
specially  chosen  investigation  of  atomic  weights  ;  in  order  to  fairly 
consider  the  contributions  to  knowledge  in  this  latter  direction  which 
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we  owe  to  Stas,  Professor  Mallet  next  notices  the  succession  of  funda- 
mental ideas  wLicli  have  grradually  led  up  to  the  question,  What  is 
the  mass  of  an  atom  of  a  particular  element  ?  This  historical  survey 
is  followed  by  a  lengthy  section  on  the  early  history  of  investiqrations 
as  to  the  atomic  weights  of  the  elements  up  to  the  year  1820;  after 
which,  reference  is  made  to  determinations  carried  out  from  the  time 
of  Berzelius  to  that  of  Stas,  a  list,  in  chronological  order,  of  the 
various  puhlished  investigations  being  given. 

Stas'  work  is  then  considered,  the  nature  of  the  several  general 
questions  of  fundamental  importance  in  resrard  to  matter  as  studied 
by  the  chemist,  which  he  endeavoured  to  settle,  being  pointed  out. 
These  general  questions  are  as  follows : — 

1.  Is  the  mass,  or  weight,  of  an  atom  of  a  given  element  an  abso- 
lutely constant  quantity,  so  that  chemical  analysis,  properly  con- 
ducted, must  always  produce,  from  each  substance  examined,  strictly 
the  same  relative  quantities  of  the  same  constituents  separated  ? 

2.  Assuming  that  the  atomic  weights  of  the  various  elements  are 
severally  fixed  ar.d  immutable,  are  they  represented  by  numbers 
Avhich  are  commensurable,  i.e.,  ar^  the  atomic  weights  of  all  the 
other  elements  integer  multiples  of  that  of  hydrogen  ? 

3.  If  we  assume  the  atomic  weights  of  the  elements  to  have  con- 
stant values  and  to  be  represented  by  commensurable  numbers,  does 
not  this  indicate  that  all  or  most  of  the  elements  are,  in  reality,  com- 
pound forms  of  matter — that,  in  short,  we  are  as  much  called  ou  to 
believe  in  the  unity  and  unlimited  interconvertibility  of  matter  as  iu 
the  unity  and  interconvertibility  of  energy  ? 

4.  Do  experiments  with  substances  raised  to  extremely  high  tem- 
peratures justify  the  belief  that  the  elements  may  be  dissociated  intu 
simpler  forms  of  matter  ? 

The  rigour  with  which  Stas  investigated  the  methods  of  analysis, 
and  the  requirements  he  discovered  and  applied  with  a  degree  of 
patience  and  skill  never  before  used  in  chemical  investigation  having 
been  somewhat  fully  referred  to,  attention  is  directed  to  the  results 
arrived  at  in  the  course  of  his  elaborate  researches. 

The  titles  of  his  memoirs  are  given,  together  with  a  very  lengthy 
list  of  the  works  and  papers  of  other  authors  dealing  with  atomic 
■weight  determinations. 

Professor  Mallet  then  discusses,  at  considerable  length,  the  objects 
to  he  aimed  at,  and  the  methods  to  be  pursued  in  future  investiga- 
tions. 

1.  Attention  is  directed  to  the  fact  that  Stas  himself  expressed  the 
earnest  wish  that  some  other  chemist,  of  sufficiently  well  established 
scientific  authority,  would  take  the  trouble  to  check,  by  repetition, 
soma  one,  at  hast,  of  his  fundamental  results. 
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2.  It  is  eniineiitlv  desiraWe  tliat  the  work  \Tliicli  Stas  did  for  a  few 
of  tlie  elements  be  extended  to  the  entire  list  of  those  known — to 
rare  as  well  as  to  common  elements. 

3.  Certain  of  the  elements  particularly  call  for  a  more  searching 
and  exact  investigation  of  their  atomic  weights — tellurium  is  a 
prominent  example ;  cobalt  and  mercury  are  others  :  of  these,  the 
former  may  be  expected  to  have  a  weight  intermediate  between  those 
of  iron  and  nickel. 

4.  It  is  desirable,  then,  in  cases,  such  as  that  of  iron,  for  example, 
in  which  the  accepted  value  has  been  determined  by  study  of  a 
single  change,  should  also  be  determined  by  other  and  independent 
methods. 

5.  It  is  eminently  desirable  that  an  attempt  be  made  to  directly 
determine  the  ratio  between  the  atomic  weight  of  hydi'Ogen  and  that 
of  each  of  the  halogens,  Avithout  in  anj  way  bringing  in  the  atomic 
weight  of  oxygen. 

6.  The  uncertainty  as  regards  the  elements  of  the  yttrium  group, 
and,  in  a  less  degree,  those  of  the  didymium  group,  requires  clear- 
ing up. 

7.  It  would  be  well  to  submit  to  experiment,  by  means  as  refined 
as  those  employed  by  Stas,  the  question  of  the  absolute  exactness  of 
the  well-known  law  of  "  multiples." 

8.  Further  enquiry  inio  the  close  approach  of  so  many  atomic 
weights  to  the  integer  multiples  called  for  by  Front's  hypothesis  is 
required. 

9.  It  is  necessary  that  the  apparent  periodic  relationships  among 
the  elements  should  be  discussed,  not  mei'ely,  as  heretofore,  with  the 
aid  of  roughly  approximate  atomic  weights,  but  with  exact  weights, 
and,  therefore,  that  more  precise  determinations  of  the  numbers  we 
would  discuss  should  be  made. 

In  the  final  section  of  the  paper,  the  methods  which  it  is  desirable 
shall  be  pursued  in  the  determination  of  atomic  weights  are  discussed 
in  detail,  under  the  following  heads  : — 

1.  Selection  of  analytical  or  synthetical  processes. 

2.  Use  of  pure  materials, 

3.  Vigilance  in  regard  to  extraneous  or  accidental  causes  of  error. 

4.  Choice  as  to  the  quantities  of  materials  to  be  used. 

6.  Practical  precautions  as  to  accuracy  in  manipulation. 

6.  Frecautions  in  regard  to  weighings. 

7.  Measurements  by  volume  of  liquids  or  gases. 

8.  Calculation  of  results. 

9.  Advantage  to  be  derived  from  the  application  of  greater  working 
force  and  ampler  means  than  can  be  commanded  by  private  indivi- 
duals to  the  determination  of  atomic  weights.     In  this  section,  Fro- 
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fessor  Mallefc  advocates  tlie  establishment  of  a  laboratory  in  which  a 
small  corps  of  competent  chemists  should  be  engaged  solely  in  revis- 
ing the  whole  list  of  atomic  weights,  with  every  precaution  that  could 
be  devised  to  secure  accuracy. 

10.  Final  form  of  statement  of  result.  In  this  section,  it  is  argued 
at  length  that  all  atomic  masses  should  be  expressed  in  terms  of  the 
mass  of  the  hydrogen  atom  taken  as  unity.  The  adoption  of  any 
other  basis  tends  to  confuse  the  con'sideration  of  any  natural  relations 
between  these  constants,  as  has  been  pointed  out  by  Stas  himself  in 
reference  to  the  hypothesis  of  Prout ;  numbers  which,  on  the  basis  of 
0  =  16,  come  very  near  to  integers,  cease  to  do  so  when  H  is  taken  as 
unity,  and  0  has  its  true  value,  as  determined  by  experiment,  assigned 
to  it. 

The  paper  will  occupy  fully  60  pages  in  the  Society's  Transactions. 

The  Chairman  in  proposing  that  hearty  and  sincere  thanks  be  given 
to  Professor  Mallet  for  his  paper,  said  the  suggestions  he  had  made 
were  most  valuable,  and  it  was  to  be  hoped  they  would  stimulate  the 
younger  chemists  to  carry  oat  investigations  such  as  he  had  referred 
to.  He  could  not  help  feeling  that  Stas  was  more  honoured  among  the 
English-speaking  races  than  on  the  Continent.  On  the  occasion  of 
his  lamented  death,  12  mouths  ago,  the  scientific  societies  of  Belgium 
petitioned  the  Government  topui'chase  his  ajjparatus  and  some  of  his 
pure  materials,  and  as  many  of  his  works  could  not  be  purchased, 
either  because  they  were  out  of  print  or  had  been  published  in  an 
inaccessible  form,  that  funds  should  be  voted  for  the  publication  of 
a  complete  set  of  Stas's  memoirs  and  papers.  After  a  considerable 
delay,  the  answer  of  the  Government  was  to  the  effect  that  the 
schools  were  sufficiently  supplied  with  apparatus  and  preparations. 
There  was  one  memoir  that  Stas  wrote  that  would  be  most  valuable 
if  it  could  be  published,  but  he  heard,  it  was  locked  up  in  a  Govern- 
ment Department.  Stas  was  employed  by  the  Government  to  investi- 
gate and  determine  the  suitability  of  alloys  of  iron  and  other  metals 
for  the  manufacture  of  heavy  ordnance ;  his  researches  on  the  sub- 
ject were  most  valuable,  and  he  obtained  some  most  important 
results :  but  hitherto  all  applications  for  permission  to  peruse  his 
reports  have  been  met  with  a  refusal.  If  they  could  be  made  public, 
they  would  undoubtedly  be  of  great  value,  both  scientifically  and 
practically. 

Dr.  Russell  said  that  about  25  years  ago,  when  working  on  the 
atomic  weights  of  nickel  and  cobalt,  he  had  the  pleasure  of  seeing 
Stas  in  London,  who  took  a  very  considerable  interest  in  this  work  ; 
at  that  time  he  had  met  with  certain  diflBeulties  in  purifying  nickel : 
Stas  took  considerable  interest  in  the  matter,  and  wi'ote  out  for  him  a 
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paper  of  instructions  recommending  him  to  follow  a  certain  course, 
and,  only  a  month  or  so  ago,  he  happened  to  come  across  th's. 

Professor  Dewar  said  that  he  was  sure  all  must  agree  that  one  of 
the  greatest  services  that  could  be  rendered  to  the  memory  of  Stas 
would  be  the  complete  publication  of  his  memoirs.  Resident  as  he 
had  been  in  Belgium  during  a  very  interesting  period  of  chemical 
history,  he  knew  something  of  the  support  Stas  gave  to  what,  at  the 
time,  was  a  most  revolutionary  addition  to  chemical  science.  All 
present  were  aware  that  Kekule  was  Professor  in  Ghent  during  many 
years,  and  the  speaker  was  sure  that  he  would  be  the  first  to  acknow- 
ledge that  it  was  largely  owing  to  Stas's  influence  and  assistance  as 
an  authority  in  Belgium,  not  only  as  a  scientitic  man,  but  as  a  mem- 
ber of  the  highest  social  and  political  circles,  that  he  was  so  splendidly 
supported  by  the  Belgian  Government.  Furthermore,  when  the  early 
memoirs  of  Korner,  that  are  now  classic,  in  which  he  suggested  the 
position  theory  as  an  ad.dition  to  the  benzene  or  ring  theory  of 
Kekule,  were  tii'st  submitted  to  the  Belgian  Academy,  it  was  really 
Stas  who  secured  their  publication,  and  it  was  his  encouragement  of 
Korner's  work  that  promoted  the  advent  of  the  position,  theory  in 
organic  chemistry.  To  touch  on  the  vast  work  of  his  Jife,  and  to 
attempt  to  criticise  his  researches,  makes  an  ordinary  observer  feel 
exceedingly  small.  He  always  felt  that,  in  comparison  with  modern 
work,  a  paper  by  Stas  was  an  oasis  of  intellectual  fruitfulness  in  a 
desert  of  arid  vapid  publication.  We  were  all  alike  ;  we  were  all 
equally  to  blame  ;  at  home  and  abroad  there  was  the  same  general 
tendency :  the  result  being  that  our  scientific  literature  is  burdened 
by  too  many  ±ri vial,  common-place  productions,  exhibiting  no  trace  of 
any  desire  to  cultivate  originality  or  thoroughness.  No  chemist  could 
read  a  paper  by  Stas  without  feeling  himself  an  exceedingly  small 
man.  The  noble  inheritance  left  by  Stas  to  chemists  must  live  for 
ever,  and  it  will  always  be  a  pleasure  to  any  chemist  wishing  to 
cultivate  his  higher  faculties,  to  read  and  study,  and  atteuipt  to 
imitate  his  works. 

Professor  Dewar  then  referred  to  the  determinations  of  the  atomic 
weight  of  manganese  and  of  the  molecular  weight  of  triethylamine, 
which  he  had  carried  out  in  conjunction  with  Dr.  Scott  (c/.  E.  Soc. 
Proceedings,  1883,  35,  44,  347).  We  were  greatly  indebted  to  Pro- 
fessor Mallet  for  the  admirable  resume  he  had  given,  and  for  his 
friendly  and  critical  remarks.  He  also,  said  Professor  Dewar,  was  of 
opinion  that  the  near  approach  in  quite  a  number  of  the  atomic 
weights  to  whole  numbers  is  still  a  matter  of  very  serious  suggestive 
interest,  and  he  proceeded  to  call'attention  to  the  results  obtained  on 
taking  into  account  the  values  that  the  late  Professor  Dittmar  found 
for  the    oxygen  and    hydrogen  ratio,  remarking  that  no  man  more 
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competent   to  deal  with  this  subject  could   be   found,  and  that  all 
musb  deeply  deplore  his  loss  while  engaged  in  doing  such  splendid 
work  on  the  very  question  under  discussion.     If  we  accepted  Ditt- 
mar's  number,  which  is  corroborated  by  nearly  half  a  dozen  separate 
researches,  15"87,  as  expressing  the  ratio  betweea  the  atomic  mass  of 
oxygen  and  the  atomic  mass  of  hydrogen,  it  appeared  that  the  best- 
determined  atomic  weights  fall  into  two  totally  ditferent  categories; 
some  that  apparently  could  not  possibly  be  regarded  as  multiples  of 
that  of  hydrogen  approaching  nearer,  while  others,  seemingly  very 
near  to,  are  now  far  from  being  multiples  of  the  atomic  weight  of 
hydrogen.      Thus,  silver,  taking  the  Dittmar  ratio,  would  come  out 
very   nearly  a   whole  number,    viz.,   107"04G.     The  most    recent  de- 
terminations  of   copper  would  give  the  value  63"09.     Tin  would  be 
within  O'l  of  a  unit.     In  the  same  way,  antimony  would  be  within 
O'l.      Iodine,    however,    would   be    out.     Zinc,   also,  would    be    de- 
cidedly out.     Berjllium  would  be  nearly  a  whole  number.     Bromine 
would  be    0'2t)    out.     There  could    be    no    doubt   that   in    the    case 
of  gold,  the  number  would  be  195't)l ;  while  platinum  would  be  193"28, 
cerium  139'U6,  and  boron  10'87,  or  near  that.     Professor  Mallet  made 
reference  in  his  paper,  he  believed,  to  chlorine  as   an  element  which 
no  one  anticipated  would  come  nearer  a  whole  number  than  half  a 
unit ;  but,  as  a  matter  of  fact,   chlorine  now  came  within  02,  viz., 
35T6  of  this  element,  and  would  fall  into  the  class  nearly  approaching 
whole  numbers.     He  noticed  that  Mallet  had  adopted  the  latest  value 
of  nitrogen.     In  his  18G5  paper,  the  value   14'0-1<5  was  given  by  Stas 
as  the  result  of  a  very  large  number  of  determinations.     Professor 
Dewar  said  he  believed  the  number  I4MJ55  was  deduced  entirely  from 
experiments  on  the  synthesis  of  nitrate  of  silver.      Stas  was  so  con- 
scientious that  he  altered  the  value  from  14"0-I5  in  his  later  paper  in 
1875,  he  believed,  because  the  weight  of  nitrate  of  silver  obtained  by 
synthesis  before  fusion  differed  very  slightly  from  the  weight  after 
fusion,  and  he  thought  that  it  was  not  fair  to  depend  on  the  weio-ht 
after  fusion,   because    there    might    be   a   slight   loss   of  nitric   acid 
Consequently,  in  his  later  paper,  he  adopted  14055,  but  that  num- 
ber is  the  result  only  of  two  determinations  of  the  synthesis  of  nitrate 
of  silver,  whereas,  in  1865,  there  were  10  or  12   different  re-actions 
from  which  the  atomic  weight  of  nitrogen  was  shown  to  be  14'045, 
not  14u55.     This  led  him  to  remark  that  if  we  took  the  weight  of 
ammonium  as  directly  determined,  which  is  probably  as  accurate  a 
weight  as  any  of  Stas's  numbers,  viz.,   18-076,  and  deducted  14-045 
from  it,  the  atomic  weight  of  hydrogen  relatively  to  i07-9  of  silver 
OP  16  of  oxygen  was  1-0077.     That  would  give  a  ratio  of  the  atomic 
weights  of  hydrogen  to  oxygen,  transforming  hydrogen  to  unity,  of 
i  to  15-88,  so  that  Stas's  determination  of  the  weight  of  ammonium, 
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deducting  his  own  value  for  nitrogen,  gives  tlie  ratio  of  the  atomic 
weight  of  hydrogen  to  oxygen  found  by  Dittmar,  Rayleigh,  and  all 
the  more  recent  investigators.  He  did  not  say  this  result  is  a  coin- 
cidence ;  it  must  be  due  to  the  accuracy  with  which  Stas  determined 
the  separate  atomic  weights.  It  was  interesting  to  observe  that  the 
mo.st  recent  density  determinations  gave  both  nitrogen  and  oxygen  a 
little  too  high  from  the  gravimetric  point  of  view.  Thus  the  de- 
terminations of  Leduc  make  nitrogen  and  oxygen  respectively  13'99 
and  15'9  instead  of  13"93  and  1.5"S7  ;  this  was  what  we  should  expect 
if  the  oxygen,  as  we  believe,  be  a  little  too  dense,  being  nearer  its 
critical  point  than  hydrogen  is,  and  the  same  applies  to  nitrogen. 
He  could  not  help  thinking  the  proposal  made  by  Professor  Mallet 
that  the  determination  of  atomic  weights  should  be  given  to  a  Board 
would  not  turn  out  quite  satisfactory  in  practice.  But  there  were 
many  points  all  would  wish  to  clear  up,  and  it  would  be  a  noble  piece 
of  work  for  some  one  to  follow  out  Stas's  own  work,  namely,  to  repeat 
any  one  of  his  fundamental  syntheses.  It  would  require  a  man  of 
the  type  of  Dittmar  to  do  such  work,  however.  Dittmar  had,  in  fact, 
attempted  the  redetermination  of  one  of  Stas's  values,  and.  it  was  very 
important  that  we  should  have  an  explanation  of  the  difference 
between  the  two  workers.  Dittmar  had  found  in  the  case  of  lithium 
a  number  something  like  6"86,  whereas  Stas's  value  was  7"02.  Ditt- 
mar's  method  involved  the  analysis  of  lithium  carbonate.  He  also 
determined  the  value  of  sodium  by  a  similar  method  and  obtained 
absolutely  the  same  value  as  Stas  for  sodium.  "What  was  the  ex- 
planation of  such  a  remarkable  difference  in  the  value  found  by  the 
Stas  method?  In  the  case  of  cadmium,  also,  there  Avas  apparently  a 
difference  of  half  a  unit  between  some  of  the  determinations.  "What 
was  the  reason  of  these  differences  ?  He  referred  to  such  cases  as 
these  two  of  lithium  and  cadmium,  but  there  were  others,  and  the 
problem  was  to  find  out  how  it  is  that  methods  nearly  equally 
accurate,  but  differing  essentially,  give  such  discordant  results,  the 
work  being  carried  out  with  the  accuracy  nowadays  attainable. 
Finally,  he  was  very  glad  to  have  had  the  opportunity  of  expressing 
his  grateful  thanks  for  the  kindness  of  Stas  in  the  past,  and  of 
bearing  testimony  to  the  great  service  he  had  done  to  science. 

Dr.  Scott  referred  to  the  work  on  which  he  was  engaged  in  con- 
nection with  Lord  Rayleigh,  with  the  object  of  deteimiining  the  den- 
sities of  oxygen  and  hydrogen,  he  having  undertaken  the  determina- 
tion of  the  volume  ratios.  Latterly,  he  had  prepared  hydrogen  by 
passing  steam  into  sodium,  condensing  it  in  palladium,  and  had  ob- 
tained oxygen  from  oxide  of  silver;  the  expei-iments  were  made  with] 
successive  fractions  of  the  two  gases  driven  off  from  the  solid  mate- 
rials, which   were  kept  in   vacuous  chambers   sealed  on  to  the  gas 
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analj^sis  appai-atus.  He  had  now  succeeded  in  obtaining  the  oxygen 
and  hydrogen  so  pure  that  from  the  first  fraction  to  the  last  he  could 
detect  no  difference  between  them,  in  the  last  series  of  determinations  ; 
whereas  on  using  the  hydrogen  directly  prepared  from  sodium  and 
steam  the  ratio  was  1  to  200243,  that  calculated  on  the  whole  of  the 
hydi-ogen  separated  from  the  palladium  was  2'00245.  The  last  two 
figures  he  could  hardly  depend  on. 

Dr.  Bailey  thought  that  the  extraordinary  care  taken  by  Stas  in 
preparing  and  examining  his  materials,  and  in  studying  the  changes 
made  use  of  in  his  atomic  w^eight  determinations,  served  perhaps 
more  than  anything  else  to  impress  the  student  of  his  works.  Refer- 
ring to  his  own  work,  he  mentioned  having  noticed  that  materials 
which  are  generally  regarded  as  stable  and  n on- volatile  may  be 
carried  off  by  steam  when  their  solutions  are  slowly  boiled.  Was  it 
not  conceivable  that  potassium  chloride  might  thus  be  carried  off  in 
quantity  sufficient  to  influence  an  atomic  weight  determination  ?  He 
next  spoke  of  the  difficulty  of  obtaining  concordant  results  in  deter- 
mining chlorine  in  the  compounds  of  platinum  metals.  How  this 
arose  he  was  not  able  to  say,  but  other  workers  had  met  with  siinilar 
difficulties. 

In  closing  the  discussion,  the  Chairman  expressed  agreement  with 
previous  speakers  that  atomic  Aveight  detei-minations  could  not  well 
be  carried  out  by  an  organisation  such  as  Pi^ofessor  Mallet  had  sug- 
gested. 


December  loth,  1892.     Dr.  W.  J.  Rnssell,  F.R.S..  Vice-President,  in 

the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
John  Pedrozo  d'Albuquerque,  Barbadoes,  W.I. ;  William  James 
Cowan,  77,  Trinity  Road,  Wood  Green,  London;  George  Davey, 
LasTrojes  Angangues,  Michoacan,  Mexico  :  Daniel  0.  Sydney  Davies, 
Rhydfailen,  Stonebridge  Park,  Willesden,  X.W. ;  Samuel  Felix 
Dufton,  D.Sc,  Spring  Wood  House,  New  Cross  Street,  Bradford  ; 
John  Henry  Evans,  71,  Lambton  Road,  Cottenham  Park,  Wimbledon  ; 
Charles  Thomas  Tyrer,  Stirling  Chemical  Works,  Stratford,  E. ; 
James  Robert  Thackrah,  M.A.,  Technical  Schools,  Plymouth  ;  John 
Cundell  Wood,  3,  Bedford  Terrace,  Sunderland. 

The  following  were  duly  elected  Fellows  of  the  Society  : — David 
Avery,  Samuel    Robert   Adcock,  William  Smellie  Anderson,  Horace 
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Vincent  Bntferfield,  Arthur  Jolin  Bensusan,  Ai-tlinr  James  Cooper, 
Frederick  Walter  Carlton,  Ernest  Victor  Clark,  Andrew  Campbell, 
Andrew  William  Craig,  Lionel  Cooper,  Joseph  R.  Denison,  Thomas 
Duxbury.  Mart'n  OnsloAV  Forster,  William  French,  Walter  Goodall, 
William  Thomas  Gronow,  Thomas  Gray,  James  G.  Hardv,  Walter  S. 
Haines,  Samuel  C.  Hooker,  Ph.D.,  Edsrar  Edward  C.  Horwill,  John 
Hor.sfall,  Walter  Holin.shed  Ince,  Ph.D.,  John  F.  V.  Isaac,  Samuel 
Jackson,  John  Jackson,  William  George  Johnston,  G.  Krause,  Ph.D., 
Kunwar  Kishor  TCacker.  Thomas  Torrens  Knowles,  Charles  Thoraton 
Lamb,  Francis  Colin  Moorwood,  John  Bate  Xicholls.  James  Wyllie 
Rodger,  Hugh  Ramage,  T^orman  Scott  Rudolf,  James  Robson, 
Augustus  Schloesser,  Ph.D.,  Ernst  Speidel,  B.S..  Georee  Arthur 
Shaw,  Reginald  des  Forges  Shepherd,  William  James  Sell,  Satvaprasad 
SarbadhicavY.  Charles-  Spackman,  Albert  Henry  Tnrton,  K".  T.  M. 
Wilsmore,  William  Williams,  Jno.  Lowe  Whiteside,  Jno.  Williams, 
Frederick  Henry  Wigham,  Frederick  William  Westaway. 

Of  the  folloAving  papers  those  marked  *  were  read : — 

*82.  "  The  identity  of  caffeine  and  theine  and  the  interactions  of 
caffeine  and  auric  chloride."  By  Wyndham  R.  Dunstan  and  W.  F. 
J.  Shepheard. 

Mays  (Jonrii.  Physiol.,  7,  458  ;  Therapeutic  Gazette,  1866,  587)  and 
more  recently  Lauder  Brunton  and  Cash  (Foi/.  Soc.  Pror.,  42,  238; 
Journ.  Physiol.,  9,  112)  having  concluded  that  "theine"  from  tea 
differs  in  its  physiological  action  in  certain  respects  from  "  caffeine  " 
from  coffee,  the  authors  have  deemed  it  desirable  to  compai'e  the 
products  from  the  two  sources  :  they  conclude  that  their  identity  is 
beyond  question.  The  observed  differences  in  phy.siological  action 
must  be  ascribed  either  to  impurities  in  the  materials  used,  or  to 
differences  in  the  animals  to  which  they  were  administered;  the 
circumstance  that  "theine"  has  been  found  to  be  more  active  and 
to  be  capable  of  producing  effects  not  produced  by  "  caffeine  "  tends  to 
support  the  view  that  the  "theine"  was  impure,  especially  as  it  is 
known  that  tea  contains  other  alkaloids. 

It  is  found  that  Avhen  an  aqueous  solution  of  caffeine  aurichloride 
is  heated,  a  yellow,  flocculent  precipitate  of  aurocldorocafeine  is  gradu- 
ally formed,  the  CsHioJSTiOs-HAuCb  being  resolved  into  2HC1  and 
C8H9(AuCl2)N40i ;  this  sub.stance  is  insoluble  in  alcohol,  chloroform 
and  ether,  but  dissolves  in  chlorhydric  acid,  being  reconverted  into 
the  aurichloride  ;  it  is  contended  that  the  production  of  this  com- 
pound  is  better  shown  by  Medicus's  formula  of  caffeine  than  by  that 
proposed  by  Erail  Fischer.     A  compound  of  caffeine  and  potassium 
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auricliloride  is  described,  crystallisirig  in  dark-red  needles  ;  it  readily 
dissolves  in  alcohol  and  Arater,  but  apparently  dissociates. 

Discussion, 

Professor  Tildex.  referring  to  Lis  "work  on  periodides  of  alkaloids 
published  over  25  years  ago  (C.  S.  Journ.,  18,  99;  19,  145),  said  that 
he  had  not  been  able  to  notice  any  difference  between  the  periodides 
prepared  from  caffeine  and  theine. 

*83.  "  Studies  on  isomeric  change.  II.  Orthoxylenesulphonic 
acids."     By  Gerald  T.  Moody,  D.Sc. 

The  results  described  in  this  and  the  following  note  hare  been 
obtained  in  the  coarse  of  an  investigation  on  isomeric  change  now 
being  carried  on  at  the  Central  Institution  {cf.  these  Proceedings, 
1888,  77)  ;  the  object  in  view  was  to  determine  whether  1:2:3- 
orthoxyleijesulphonic  acid  is  converted  on  heating  into  1:2:4- 
orthoxylenesulpbonic  acid.  In  order  to  prepare  the  1:2: 8-acid, 
orthoxylene  was  first  treated  with  two  molecular  proportions  of 
bromine,  whereby  it  was  converted  into  a  mixture  of  the  liquid  and 
solid  dibromo-orthoxylenes  ;  the  latter  (m.  p.  88°) — which  has  been 
shown  by  Jacobsen  to  have  the  constitution  2CH3 :  2Br  ^1:2:4:  5 
■ — was  sulphonated  by  very  cautiously  heating  it  in  a  water-bath 
with  about  10  times  its  weight  of  15  per  cent,  anhydrosulphuric  acid 
until  the  mixture  became  liquid,  then  keeping  it  at  75°,  with  con- 
stant shaking,  until  complete  dissolution  of  the  oil  was  effected;  the 
liquid  solidified  on  cooling.  The  resulting  salphonic  acid  was  con- 
verted first  into  barium  salt  and  eventually  into  sodium  salt.  Sodium 
dibromortlioxijlenesulplionate,  C6HBr3(CH3)3S03Xa  -f  l^HoO,  crystal- 
lises in  small  scales,  and  is  easily  reduced  on  boiling  it  with  zinc- 
dost  and  sodium  hydroxide,  forming  1:2: 3-sodium  orthoxylene- 
sulphonate.  The  latter  crystallises  in  beautiful,  long,  flat,  mono- 
hydrated  plates  ;  unlike  the  sodium  salt  of  the  1:2:  4-acid,  it  does  not 
effloresce  in  air.  1:2: 3-Orthoxylenesulphonic  chloride  crystallises 
from  light  petroleum  in  prisms  melting  at  47°,  the  sulphonamide 
crystallising  from  water  in  groups  of  needles  melting  at  167°. 

The  1:2:  3-sulphonic  chloride  was  converted  into  the  acid  by 
heating  5  grams  of  it  with  20  c.c.  of  water  in  a  sealed  tube  immersed 
m  the  vapour  from  boiling  xylene,  the  tube  being,  from  time  to 
time,  removed  from  the  bath  and  shaken ;  the  resulting  solution  was 
cautiously  evaporated  on  a  steam-bath.  The  crystalline  acid  thus 
formed  remained  dry  on  being  exposed  to  the  air  for  several  days ;  a 
small  portion  was  converted  into  sulphonamide,  which  melted  sharply 
at  167°,  showing  it  to   be  the  unchanged  1:2:  3-acid ;  the  rest  was 
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current  of  dry  air  drawn  over  it  during  two  hours,  at  the  end  of  which 
time  the  acid  had  become  dark  grey  in  colour.  The  sulphonamide 
prepared  from  the  thus-heated  acid  melted  sharply  at  14=4°,  showing 
that  the  1:2:  3-ac.id  had  been  completely  converted  into  the  isomeric 
1:2:  4-acid.  On  repeating  the  experiment,  the  same  result  was 
obtained  ;  and  it  is  worthy  of  remark  that  in  both  cases  only  a  very 
slight  indication  of  the  formation  of  sulphuric  acid  was  obtained. 

*84.  "  Studies  on  isomeric  change.  111.  Phenetoilsulphonic  acids, 
CeH.COEtjSOsH."     By  Gerald  T.  Moody,  D.Sc. 

In  a  note  published  early  in  the  year  (these  Proceedings,  1892,  90) 
the  author  stated  that  only  one  sulphonic  acid  is  formed  by  the  inter- 
action of  sulphuric  acid  and  phenetoil  under  ordinary  conditions  ; 
Lagui  not  long  afterwards  controverted  this  statement  [Ber.,  1892, 
1839)  and  asserted  that  he  had  isolated  a  second  acid  from  the  pro- 
duct of  sulphonation :  describing  its  chloride  as  a  syrupy  liquid,  and 
its  amide  as  crystallising  from  water  in  feathery  needles  melting  at 
142^.  Lagai  however,  quoted  no  analyses,  or  other  evidence  to  show 
that  his  compound  melting  at  142""  was  really  a  derivative  of 
phenetoil. 

In  order  to  obtain  orthophenetoilsulphonic  acid,  parabromophenol 
was  ethylated.  The  bromophenetoil  thus  formed  boiled  constantly 
at  228 — 230°,  and  readily  sulphonated  when  shaken  with  an  equal 
bulk  of  ordinary  oil  of  vitriol.  The  resulting  bromophenetoilsuiph- 
onic  acid  crystallised  from  the  acid  solution  in  characteristic  prisms. 
It  was  readily  reduced  by  digestion  with  zinc-dust  and  sodium 
hydroxide  solution.  The  sodium  salt  of  the  resulting  ortho-acid, 
C6H4(OEt)S03Na  +  H-.O,  crystallised  in  slender  needles;  it  afit'orded 
a  SLilphonic  chloride  which  crystallised  from  light  petroleum  in  thin 
plates  melting  at  62°,  from  which  a  sulphonamide  was  obtained,  crys- 
tallising in  very  long,  flexible  needles,  melting  at  156°.  These  melting 
points  place  beyond  doubt  the  fact  that  Lagai's  compound  melting  at 
142°  is  not  phenetoilorthosulphonaniide.  On  the  other  hand,  the 
sulphonic  acid  giving  a  chloride  and  amide  melting  at  62°  and  156"", 
respectively,  is  shown  to  be  a  phenetoil  derivative  by  its  behaviour 
on  heating.  The  pure  acid  was  formed  by  digesting  the  sulphonic 
chloride  melting  at  62°  with  dilute  alcohol  for  12  hours,  and  then 
evaporating  the  solution  ;  it  -vsas  obtained  as  a  crystalline  mass,  per- 
manent m  air.  A  small  quantity  of  this  product  was  converted  into 
sulphonamide,  which  was  found  to  melt  at  156°;  the  remainder  was 
placed  in  a  tube  contained  in  an  oil  bath  and  heated  for  three  hours 
at  100°,  a  current  of  dry  air  bting  passed  through  the  tube  ;  during 
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the  process,  the  acid  darkened  somewhat  in  colour,  and  was  eventually 
found  to  contain  a  minute  qnantity  of  sulpharic  acid.  The  acid  thus 
heated  gave  a  snlphonamide  which  melted  sharply  at  150°,  showing 
that  a  complete  change  to  the  para-acid  had  taken  place. 

*85.  "  Formation  and  nitration  of  phenyldiazoimide."  By  William 
A.  TildenaudJ.  H.  Millar. 

Phenyldiazoimide,  N's'CeHs,  is  readily  prepared  by  the  interaction 
of  nitrosyl  chloride  and  phenylhydrazine  dissolved  in  excess  of  glacial 
acetic  acid,  together  with  only  a  small  quantity  of  resinous  bye- 
products.  When  gently  heated  with  ordinary  strong  nitric  acid,  the 
imide  yields  about  two-thirds  of  its  weight  of  the  paranitro- 
derivative  (m.  p.  74°),  together  wdth  smaller  quantities  of  two 
crystalline  bye-products  not  yet  fully  examined.  Nitrophenyldiazo- 
imide  forms  a  convenient  source  from  which  to  obtain  Curtius' 
diazoimide,  about  40  per  cent,  of  the  calculated  quantity  of  the 
compound  being  obtained,  as  shown  by  Noelting,  Grandmougin  and 
Michel  (Ber.,  25,  3328),  on  boiling  it  with  alcoholic  potash. 

*86.  "  The  production  of  naphthalene  derivatives  from  dehydracetic 
acid.'     By  J.  N.  Collie. 

The  author  has  further  examined  the  yellow  substance  referred  to 
in  his  previous  notice  (these  Proceedings,  1892,  p.  188),  and  arrives 
at  the  conclusion  that  the  condensation  of  diacetylacetone  probably 
occurs  iu  the  following  manner: — 
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UH.-CO-UM-CO-U-CO-CHs  <->H  UH 

At  first  he  was  inclined  to  the  belief  that  the  substance  was  a 
quinone,  but,  as  all  attempts  to  reduce  it  failed,  and  as  it  did  not,  in 
other  respects,  behave  as  a  quinone,  he  has  abandoned  the  idea ; 
moreover,  it  is  impossible  to  explain  the  formation  of  a  quinone  from 
diacetylacetone  by  any  simple  interaction  such  as  the  mere  elimina- 
tion ot  the  elements  of  water  involves. 

The  substance  yields  a  diacetyl  derivative  when  heated  with  acetic 
anhydride,  and  affords  bromine  substitution  derivatives  when  treated 
with  bromine.  A  trimethylnaphtbalene  is  produced  on  distilling  the 
diacetate  with  zinc-dust. 

Finally,  it  is  pointed  out  that  the  2-aceto-l-naphthol  described  by 
Wilt   {her.,  21,  3:il)   and  the  3-aceto-l-naphthul   prepared  by  Erd- 
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maun   (ibid.,  p.  635)   closely  resemble  the  compound  from  diacetyl- 
acetone. 

87.  "A  new  synthesis  of  hydrindone."  By  F.  Stanley  Kipping, 
Ph.D.,  D.Sc. 

In  a  previous  note  (these  Proceedings,  112,  107)  it  has  been  stated 
that  a  hydrocarbon  of  the  composition  CaHj  and  other  compounds 
are  produced  by  the  action  of  phosphoi'ic  anhydride  on  phenylpropionic 
acid  ;  as  the  whole  behaviour  of  the  hydrocarbon  pointed  to  its  having 
a  high  molecular  weight,  it  seemed  probable  that  its  formation  was 
brought  about  by  the  condensation  of  two  or  more  molecules  of  some 
intermediate  product,  possibly  hydrindone.  As  this  assumption  could 
only  be  satisfactorily  settled  by  preparing  the  hydrocarbon  from 
hydrindone,  attempts  were  made  to  synthesise  the  latter  by  treating 
phenylpropionic  chloride  with  aluminium  chloride;  a  few  trials  had 
already  been  made,  with  but  slight  success,  when  the  writer's  atten- 
tion was  called  to  a  note  by  Hughes  (these  Proceedings,  96,  70),  in 
which  similar  experiments  with  phenylpropionic  chloride,  carried  out 
at  Marsh's  suggestion,  were  described  ;  on  continuing  the  experiment.^, 
it  was  soon  found  that,  although  Hughes  failed  to  obtain  hydrindone, 
it  can  be  easily  prepared  in  large  quantities  by  the  method  suggested, 
and  that,  under  suitable  conditions,  the  yield  of  pure  compound  is 
50 — 60  per  cent,  of  the  theoretical,  its  formation  being  expressed  by 

the  equation  aHi-CH.-CH^-COCl  =  C6H5<^q'>CH2  +  HCL 

The  ketone  prepared  in  this  way  crystallises  in  colourless,  waxy 
plates  melting  at  41 — 42^,  and  is  identical  with  the  h^-drindone  ob- 
tained by  Gabriel  and  Hausmann  (Ber.,  22,  2019)  from  ethylic 
orthocyanobenzylacetate,  and  by  Konig  {laaug.  Diss.,  Leijjzig,  1689) 
from  orthocarboxyhydrocinnamic  acid. 

Several  derivatives  of  hydrindone  have  been  prepared  and  charac- 
terised : — -The  hydrazone,  CisHuXo,  crystallises  from  dilute  alcoliol  in 
almost  colourless  needles  melting  at  127 — 128°.  The  hydro.rime, 
CgHgiXOH,  crj-stallises  from  benzene  in  colourless  needles  melting  at 
140 — 141°.  The  ja'/j-o-derivative,  CgH^O'XOo,  is  a  colourless,  crystal- 
line substance  melting  at  75 — 76°. 

When  he.ited  with  moderately  concentrated  sulphuric  acid,  hydr- 
indone yields  a  compound  of  the  composition  CisHjiO  ;  this  condensa- 
tion product  crystallises  from  dilute  alcohol  in  yellowish  plates 
melting  at  141-5 — 1425°.  When  warmed  with  phosphoric  anhydride, 
hydrindone  is  converted  into  a  yellowisli,  crystalline  substance,  which, 
judging  from  its  general  behaviour,  is  identical  with  the  hydrocarbon 
obtained  by  treating  phenylpropionic  acid  with  phosphoric  anhydride. 
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The  investigation  is  being  continued  in  other  directions,  as  it 
appears  probable  that  similar  intramolecular  condensations  may  be 
brought  about  in  the  case  of  other  benzenoid  compounds  containing 
a  side  chain  with  the  aid  of  aluminium  chloride. 

88.  "  The  resolution  of  metlioxysuccinic  acid  into  its  optically 
active  components."  By  T.  Purdie,  Ph.D.,  B.Sc,  and  W.  Marshall, 
B.Sc. 

The  authors  find  that  inactive  metlioxysuccinic  acid — prepared 
from  funnric  acid  by  the  addition  of  the  elements  of  methylic 
alcohol — can  be  resolved  into  optically  active  components  by  means 
of  the  acid  cinchonine  salt,  the  salt  of  the  dextrogyrate  acid  being 
less  soluble  in  water  and  crystallising  more  readily  than  the  corre- 
sponding salt  of  the  Irevogyrate  acid.  The  separation  of  the  active 
acids  effected  in  this  manner,  however,  was  only  partial,  the  metallic 
salts  obtained  after  removal  of  the  cinchonine  being  mixtures  of 
active  with  more  or  less  inactive  salt,  from  which  the  latter  had  to 
be  separated  by  fractional  precipitation  or  crystallisation. 

In  a  first  series  of  experiments  the  elimination  of  the  inactive  salt 
was  effected  by  means  of  the  different  solubilities  of  the  calcium  and 
hydrogen  potassium  salts,  the  salts  of  the  active  acids  being  more 
soluble  than  those  of  the  inactive  acid.  When  solutions  containing 
equal  quantities  of  the  oppositely  active  hydrogen  potassium  salts 
were  mixed,  the  inactive  salt  was  instantaneously  precipitated. 

The  specific  rotatory  power  of  the  active  acids  in  a  5  to  10  per 
cent,  aqueous  solution  is  about  33°  ;  they  melt  at  88 — 90°,  the  inac- 
tive acid  melting  at  108°.  The  specific  rotatory  power  of  the  normal 
ammonium  and  potassium  salts  is  of  the  same  sign  as  that  of  the 
acids,  but  not  so  great,  and  it  does  not  vary  much  with  change  of 
concentration  ;  that  of  the  calcium  and  barium  salts  is  of  opposite 
sign  to  that  of  the  acid,  and  diminishes  rapidly  with  decreasing  con- 
centration, the  sign  of  the  rotation  of  the  latter  salt  being  reversed 
in  very  dilute  solutions. 

89.  "Optically  active  ethoxysuccinic  acid."     By  T.  Purdie,  Ph.D. 
B.Sc,  and  I.  Wallace  Walker,  M.A. 

When  spores  of  PenicilUum  glaucum  are  sown  in  a  solution  of  the 
inactive  acid  ammonium  salt  of  the  inactive  ethoxysuccinic  acid 
formed  by  the  addition  of  the  elements  of  ethylic  alcohol  to  fumaric 
acid,  to  which  nutritive  mineral  salts  have  been  added,  an  abundant 
growth  of  mycelium  ensues,  the  result  being  that  the  la?vogyrate 
component    of    the    inactive   acid    is    consumed,    the    dextrogyrate 
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beirior  left  iinalterpd.  The  specific  rotatory  power  of  the  acid  in  a  5 
to  10  per  cent,  solution  is  about  +33° ;  it  melts  at  76 — 80°,  while  the 
inRctive  acid  melts  at  S6°. 

The  active  acid  ammonium  salt  crystallises  with  one  molecular  pro- 
portion, the  corresponding  inactive  salt  with  half  a  molecular  pro- 
portion, of  water. 

The  inactive  acid  can  also  be  resolved  into  its  active  components 
by  means  of  the  rinchonidine  salt,  the  salt  of  the  dextrethoxysuccinic 
acid  beinof  less  soluble  in  water  than  its  appositely  active  isomeride. 
The  active  components  were  not  obtained  in  the  pure  state  by  this 
process,  but  oppositely  active  acid  ammonium  salts  were  obtained 
which  crystallise  exactly  like  the  salt  produced  by  means  of  Penicil- 
lium,  and  whose  specific  rotations  approximated  in  amount  to  that 
of  the  latter. 

The  authors  find  a  close  parallelism  in  respect  of  optical  activity 
bet.Aveen  the  dextromethoxysuccinates,  and  dextrethoxysnccinates, 
the  remarks  about  the  former  in  the  preceding  abstract  applying 
in  general  to  the  latter.  The  ethoxysucoinates  are,  however,  more 
dextrorotatory  or  less  laevorotatory  than  the  corresponding  methoxy- 
succinates. 

The  bearing  of  some  of  these  observations  on  the  theories  advanced 
bv  P.  A.  Guye  (Annalen  [6],  25,  145)  and  by  Crum  Brown  (Troc. 
a.  S.  E.,  17,  181)  regarding  the  relations  of  optical  activity  to  the 
natnre  of  the  radicles  which  are  united  to  the  asymmetric  carbon  atom 
is  discussed. 


90.  "  The  formation  of  benzyldihydroxypyridine  from  benzyl- 
glutaconic  acid."     By  S.  Ruhemann,  Ph.D.,  M.A. 

Ethylic  benzylglutaconate  (cf.  Annalen,  222,  261)  slowly  dissolves 
in  a  concentrated  aqueous  solution  of  ammonia  at  100°,  forming  a 
coloured  liquid,  from  which  acids  precipitate  benzyldihydroxypyridine 
— a  substance  which  exhibits  both  acid  and  basic  properties.  It  crys- 
tal lises  in  glittering  plates  which  melt  at  184° ;  its  dibenzoate  melts 
at  164°.  On  oxidation,  it  readily  yields  coloured  products  possessed 
of  tinctorial  powers. 

91.  "  The  action  of  nitrous  acid  on  l-a-amido-2-/3-naphthol :  a 
con-ection."     By  R.  Meldola,  F.R.S. 

In  a  paper  published  conjointly  with  G.  T.  Morgan  (Trans.,  55, 
114),  wherein  we  had  occasion  to  identify  a-amido-/3-naphthol  in  the 
presence  of  other  bases,  we  stated  that  the  yellow  crystalline  sub- 
stance obtained  by  the  action  of  nitrous  acid  was  uitroso-/3-naphthol. 
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At  the  beg-imiing  of  the  present  year  a  paper  b}^  Grandmong^'n  and 
IVfichel  appeared  (Ber.,   25,  972),  in  which  these  authors  stated  that 
the  compound   in   question   was  iS-naphthaquiuone.     I  repeated   the 
experimpnt  at  the  time,  and  confirmed  their  statement.     Thej  ha\'e 
called   attention  to  the   discrepancy  in   another  paper  just  to  hand 
Bfr.,  25.  3429),  and  ask  for  further  details.     In  reply,  I  have  only  to 
state  that  I  was  not  particularly  concerned   at  the    time  with   the 
nature    of   the    crystalline    compound,  and    it    was    not    very  closely 
investiofated,   as  will    be    seen   on  reference  to  our  paper    (loc.   cit., 
p.  120).      The   superficial    examination    of  the    substance    which  we 
made  led  us  to  the  belief  that  it  was  nitroso-/3-naphthol,  as  it  had  a 
similar  melting-  point,  and  was  soluble  in  alkali,  and  the  subject  w'as 
not  further  pursued,  as  it  was  bevond  the  scope  of  our  investigration. 
The    subsequent   investieations  by ,  Grandraousrin  and   Michel  have 
convinced  me  that  the   substance  which  we  had  in  hand  was  impure 
/•i-naphthaouinone,  possibly  mixed  with  some/3-naphthaquinoneanilide, 
owing-  to  the  retention  of  a  trace  of   aniline  salt.     The   formation  of 
/3-naphthanuinone  by  the  action  of  nitrous  a^id  on  a-amido-/3-naphthol 
is  a  most  unexnected   discovery,  which  could  not  possibly  have  been 
foreseen,  and  the  credit  of  which  is  entirelv  due  to  these  authors.     I 
have  fi^equently  had  occasion  to  repeat  this  test  in  the  course  of  some 
recent  investigations  of  which  the  results  will  be  communicated  to  the 
S'icietv  subsequently  :    the  method  described    by   Grandmoup-in  and 
Michel   is  certainly  the  simplest   and   by  far  the   most  effective  yet 
made   known  for  preparing  pure  /3-naphthaquinone  in  large  quanti- 
ties. 


92.  "  Note  on  the  action  of  phenylhydrazine  on  mono-  and  di- 
carboxj'lic  acids  at  elevated  temperatures."  By  W.  R.  Hodgkinsoa 
and  A.  H.  Coote. 

Phenylacetic  acid  and  phenvlhvdrazine  readily  interact  when  heated 
too-pther  at  120°.  forming  CbHs-NoH^-CO-CHo-C^Hs  (Biilow,  Atmahn, 
236,  196).  In  preparing  this  and  similar  hydrazides  for  another 
investigation,  it  was  observed  that  a  certain  amount  of  decomposition 
took  place,  ammonia  being  one  of  the  products.  The  course  of  the 
decomposition  in  the  case  of  several  monobasic  benzenoid  acids  was, 
therefore,  studied. 

When  heated  with  an  equivalent  quantity  of  phenylhydrazine 
phenylacetic  acid  at  first  gives  off  water  at  temperatures  up  to  150°, 
the  action  then  becomes  more  energetic,  nitrogen  and  ammonia 
b^insr  evolved,  lig-ht  oils  distilling  over;  and  as  the  temperature  is 
raised,  between  280°  and  350°,  a  th-'cker  oil  distils  over,  a  slight  tarry 
residue  being  left  in  the  retort.     The  lighter  oils  were  found  to  cou- 
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sisfc  of  benzene  and  aniline.  The  greater  portion  of  the  heavy  oil  boiled 
between  320°  and  370°  C.  On  fractionating,  a  heavy  substance  was  ob- 
tained, boiling  at  about  340',  free  from  nitrogen,  which  on  analysis  gave 
figures  corresponding  to  the  formula  CuHijO?  =  CsHs'CHi'CO'CeTla, 
viz.,  85"8per  cent,  carbon  and  6'22  per  cent,  hydrogen,  the  theoretical 
values  being  86  0  and  6' 12. 

The  decomposition  cannot  be  very  directly  formulated.  The  first 
stage  is  the  formation  of  the  hydrazide,  C6H5'CH2*CO"NH-jS'H-C6H5  ; 
but  on  heating  this,  NH'NH  is  split  off,  which  immediately  breaks  up 
and  reduces  neighbouring  moiecules  of  phenylhydrazine  partly  to 
aniline  and  partly  to  benzene,  with  liberation  of  nitrogen  and  am- 
monia. 

In  the  case  of  orthotoluic  acid,  CeH^'CHa'COOH,  a  similar  action 
takes  place,  but  the  amount  of  liigh  boiling  oil  (ketone)  is  somewhat 
less,  and  the  amounts  of  benzene  and  aniline  somewhat  greater. 

In  the  case  of  phenylpropionic  acid  action  also  takes  place  in  a 
manner  analogous  to  that  observed  in  the  case  of  phenylacetic  acid. 

Some  dibasic  acids,  for  example,  succinic  acid,  exhibit  a  behaviour 
similar  to  that  described  when  heated  with  phenylhydrazine,  am- 
monia and  nitrogen  escaping,  while  a  high  boiling  oil,  free  from 
nitrogen,  distils  over. 

The  authors  desire  to  reserve  the  further  study  of  these  inter- 
actions for  a  short  time. 


RESEARCH  FUND. 


A  meeting  of  the  Committee  will  be  hold  in  January.  Fellows 
desiring  grants  are  requested  to  make  application  to  the  Secretaries 
before  January  14th. 


KOPP  MEMORIAL  LECTURE. 

An  extra  meeting  of  the  Society  will  be  held  on  February  20th,  1893, 
at  8  P.M.,  the  anniversary  of  the  death  of  Hermann  Kopp,  when  a 
lecture  will  be  delivered  by  Professor  Thorpe,  F.R.S. 
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Bedson,  P.    Phillips,  D  Sc,   University  of  Durham,  College  of 

Physical  Science,  Newca<tle-on-Tyne 
Beesley,  Thomas,  31,  West  Bar-street,  Banbury 
IIBeilby,  George  T.,  Si.  Kitts,  Slateford,  N.B. 
Belbin,  T.  St.  John,  12,  Bolton  gardens  West,  South  Kensingion 
Belcher,  John  Hope.  B..\.,  Science  School,  Lincoln 
Bell,  Albert  Edward,  Hound-stroet,  Sherborne,  Doiset 
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Pate  of  Election. 
Dec.     2,  1886 

June  20,  1889 
June  21,  1877 
Jan.  20,  1870 

Jan.  19,  1365 

Dec.  3,  186S 
Jan.  17,  1889 
>'ov,  19,  1885 

Dec.  4,  1 879 
Dec.  17,  1874 
^'ov.  19,  1S74 
Feb.  17,  1881 

April  15,1836 
Dec.  4,  1890 
June  21, 1883 
Feb.  16,  18S2 
Mar.  6,  1890 
June  17,  1875 
Feb.  16,  1888 

Dec.  7,  1882 
Dec.  3,  1S91 
Dec.  6,  1838 
Dec.  15,  1892 
War.  1,  1883 
Dec.  2,  1886 

Dec.  7,  1865 
May  4,  1882 

Feb.  18,  1873 
Mar.  7,  1872 

Mar.  16,  1882 
Dec.  15,  1881 
June  4,  1874 
May  20,1875 


Trans. 


Trans. 


Trans.'     Bell,  Chichester   A.,  B.A.,  M.B.,  Unity.   Dublin,  3,  Mansfield- 
place,  Eichmond,  Surrey 
Bell.  E.  Wigbtman,  Spalding 

Bell,  H.  Stowe,  2,  Si.  Ame's-park-villas,  Wandsworth,  S.W. 
Bell,  James,  D.Sc,  C.B.,  F.R.S.,  Laboratory,  Somerset  House, 

W.C. 
II Bell,  J.  Carter,  A.H.S.M.,  F.I.C.,   Ttie  ClifF,  Hi-her  Broughton, 
Manchester 
Bell,  Sir  Lowthian,  Bart.,  F.R.S.,  Eounton  Grange,  Northallerton 
I  Bell,  Percy  Carter,  The  Cliff,  Higher  Broughton,  Manchester 
Bell,  W.  J.,  Sir,  LL.D.  (Cantab),  F.R.S.  £diu.,  Scat  we  1,  Muir 

of  Ord,  N.B.  and  Reform  Club,  S.W. 
Bemrose,  Joseph,  158  Box,  P.O.,  ^lontreal,  Canada 
|iBendi.\,  David,  216a,  Romford-road,  Stratford,  E. 

Benger,  Frederick  Baden,  F.I.C.The  Grange,  Ivnutsford,  Clieshire 
jiBenjamin,  Marcus,  A.M.,  Ph.D.,  care  of  D.  Appleton  and  Co., 

1,  Bond-srreet,  New  York 
Bennert,  Carl,  PLD.,  Gjdesberg,  Germany 
Bentz,  Ernest,  147,  B  shop-street,  Alexandra  Park,  Manchejter 
IjBeringer,  Cornelius,  F.I.C.,  9,  West-end,  Redruth 
Beringer,  John  J.,  Ba.sset-road,  Camborne,  Cornwall 
Berncastel,  Richa-'d,  7,  Woodvale,  Forest-hill,  London,  S.E. 
Bernstein,  Ludwik,  M.D.,  F.R.S. E.,  Lismore,  New  South  Wales 
Berridge,   Henry  Dudley,  M.  A.,  Fotheiinghay,  Oundle,  North- 
amptonshire 
Berry,  Ed«ard  E.,  Villa  Rosa,  Bordigherd,  Italy 
Berry,  Thomas  William,  Granville  terrace,  Stone,  S'affordsbire 
Berry,  William,  7,  Hampton-park,  Redland,  Bristol 
Bersiisan,  Arthur  J,,  13,  Lansdowne-road,  Kensington-park,  W. 
Trans.      Bevan,  Edward  J.,  4,  New-court,  Lincolu's-inn,  W.C. 

Bevan,    Jolin    William,  care    of    Sir    James  Murray   and  Co., 

Chemical  Works,  Temple  street,  Dublin 
Bickerdike,  W.  E.,  ClaUon  Grange,  Wilpshire,  near  Blackburn 
Bicket,  John   Hugh,    liaboratory,  London  Hospital,  Mile  End- 

road,  E. 
Biggart,  J.  W.,  Chemical  Laboratory,  29,  Cathcart-st  ,  Greenock 
Biggs,  C.  H.    W.,   140,   Salisbury-court,  Fleet-street,.  E.C.,  ai.d 

Broomfield,  Bromley,  Kent 
Billing,  Henry  S.,  eo  Burnard  &  Alger,  Ld..,  Plymouth 
Bingley,  John,  Northampton 

Bird,  Henrj-,  95,  Damford-street,  Sioiiehouse,  Plymouth 
Tran.e.      Bischof,  Gustav,  Prof.,  16,  Colville  square,  Bayswaier,  W.,  and 
4,  Hart-streei,  Bloomsbury 
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l").ire  of  Election. 
April    I,  1S80 

April  17,1879 
Dec.  2, 1886 

De?.  18,  1879 

March  5, 1885 

Dec.  6,  1883 
June  17,  1886 

Mar.  6,  1890 

May  15,  1890 
June  3.  1875 
June  16,  1892 
Dec.     4,  1890 

Feb.  19,  1891 

Mar.  6,  ISPO 
Feb.     2,  18S8 


Dee.    20,1883     Trans. 

Feb.     2,  186;i     Trans. 
April  21,  1887 

June    3.  1875     Trans. 
May     5,  1892  i 


Dec.  2,  1875 

April  4,1889 

Mar.  1,  1883 

Feb.  7,  1878 

D.c.  G,  1888 


Mar.  18,  1869  Trans. 
Feb.  18,  1892  | 

June  17,  1858 


Black,  A.  EUiol,  5,  Hillsborough-scjuare,  Bruce  street,  Hillhead, 

Glasgow 
Black,  A.  H.,    F.R.G.S.,  St.  John's,  Wakefield 
Blackett,  Cuthbert   R.,  Prof.,    Laboratory,  Swanston-street,  Old 

County  Court,  Melbourne 
Blackburn,   Thomas,   Aruba  Phosphaat  JIaatschappy,    Curagoa, 

West  Indies 
Blades,  Chas.  Mountain,   Bay    Villa,  Chester-road,    Northwich, 

Cheshire 
Blair,  Frank  A.,  Broomfield,  Melrose,  X.B. 
Blake,  James,  M.D.,  F.E.C.S.,  Middleton  Lake  Co.,  California* 

U.S.A. 
Blake,    Robert    R.  F.,    Chemical  Department,  Queen's  College, 

Belfast 
Blake,  William  Henry,  31,  Norfolk-street,  Sunderland 
|Blanshard,  Charles  Thomas.  M.A.,  Cheltenham  House,  Epsom 
Bleckly,  Arthur  Sanderson,  Thelwall  Lea,  near  Waninnton 
Blenkinsop,  W.  E.  B.,  15,  Earlsfield-road,  Wandsworth  Common, 

S.W. 
Bloomer,   Freierick  John,   F.LC,   Sunnyside,  Byrne-road,  Bal- 

ham,  S  W. 
Blount,  Bertram,  Laboratory,  Broadway,  Westmins*er,  S.W. 
Bloxam,   Arthur  G.,   F.LC,   The   Goldsmiths'    Institute,   New 

Cross,  S.E. 
Bloxam,  W.  Popplewell,  B.Sc.  Lond.,  F.I.C,  Royal  Xaval  College, 

Greenwich,  S.E. 
Blunt,  T.  P.,  M.A.,  Tower-place,  Sli-ewsburj- 
Blundstone,  Edwin  Richardson.  B.A  ,  Cornwall  Lodge,  Hampton 

Hill,  Middle.se.K 
Blyth,  Alexander  Wynter,  M.R.C.S.,  17,  Marlborough  Hill.  N.AV. 
BIyth,   Frederic  William  George,  Clifton   Wood  Villa,  Clifton, 

Bristol 
llBoake,  A.,  Stratford,  London,  E. 
Boam,   Frederick    William,   The   Chemical    Laboratory,    Royal 

Arcade,  Leicester 
||Boaid,  Gregory,  c/o  Wiiitliam  Cro.ss,  Secretary  Colorado  Scien- 
tific Society,  Box  2658,  Denver,  Colorado 
Bodiner,  IJichard,  8,  Grosvenor  gardens,  Muswell  hill,  N. 
Bohm,  William  Dunsmore,  A.K.S.M.,  F.I.C,  51,  The  Avenue, 

Acton,  W. 
ilBolas,  Thomas,  Turnham  green,  W. 
Bond,   Frederick  Fielding,   M.D ,   Rosemary   House,   Eastrick, 

Yorks 
Bond,  F.  T.,  M.D.,  Gloucester 
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Pa^e  of  Election. 
Feb.  1,  1S83 
Mar.  1,]8;7 
April]  7,  1884 

Mar.  17,  1881 
Feb.     2   1861 

June  16,1831 
Dec.  15,  1881 
June  16, 1887 
Mar.  6,  18V  3 
June  15,  1871 

May  15,  18G9 

Dee.  2,  1886 

Dec.  3,  1891 

April  20, 1865 
Dec.  6,  1S8S 
June  21,  1883 
Nov.  6,  1862 

Dec.  16,  1869 
Anril  1.^,1869 
June  21,  1888 
Mar.  2,  1876 
Mar.  17,  1881 

Dec.  5,1872 
Kov.  20, 1890 

Dec.  7,  1882 
June  15,  18S2 

Dec.  6,  1883 
Dec.  4,1890 
April  19, 1883 

Dee.  18,1884 
Feb.    6,  1890 

April   4,  1889 


Trans 

Trans, 


Trans 


Trans, 


Trans 


Bond,  Henrj'  C.  M.A.,  Bromley  Park  School,  Bromley,  Kent 

Borland,  John,  F.L  S.,  Etruria,  Kilmarnock 

Borland,    \V.    D.,    Beacon    Lodge,    Green  street,    Green,    near 

Dartford,  Kent 
IIBorns,  Henry,  Ph.D.,  19,  Alexandra-road,  Wimbledon,  S  W. 
IIBosanquet,  R.  H.  M.,  F.E.S.,  New  University  Club,  St.  James'- 

street,  S.W. 
Bostock,  G.  H.,  Avenue-road,  Doncaster 
Bothamley,  ChailesH.,  F.I.C.,  Taunton,  Somerset 
Bott,  William,  Ph.D.,  Raffles  Institution,  Singapore 
Bottle,  Alexander,  4,  God\v\n-road,  Dover 
Bottomley,  Jamef,  B.A.,  D.Sc,   Homer  terrace.  Lower  Brough- 

ton,  Manchester 
Bottomley,  James  T.,  M.A.,  F.R.S.,  F.RS.E.,    13,    University 

Gardens,  Glasgow 
Botto  iile}',  W.  Beecroft,  Ph.D.,  Fern  Ciiffe,  Morecambe,  near 

Lancaster 
Bovell,  John  R.,  Dodd's  Botanical  and  E.xperimental  Station, 

Barbadts 
||Bowdler,  A.  C,  20,  Wellington  street,  Blackburn 
Bower,  Frank,  37,  Lansdowne-road,  South  Lambeth-road,  S.W. 
Bowler,  G.  S.,  24,  Kent  Hou.«e-road,  Sydenham,  S.E. 
Bowman,  Frederick  H.,  D.Sc,  F.R.A.S.,  F.L.S.,  F.G.S.,  F.S.A., 

F.R.M.S.,  West  Mount,  Halifax,  Yorkshire 
Bowrej",  J.  J.,  Kingston,  Jamaica 
IIBrab}-,  Frederic,  Bushey  Lodge.  Teddington 
Bradi-havv,  Charles,  iO,  The  Nook,  Barber-road,  Sheffield 
ll  Bradley,  N.,  51,  Chapman-street,  Hulme,  Manchester 
Braga,   J.    F.,    L.S.A.,    F.R.G.S.,    Glen   Villa,    Halliford-road, 

Suiibury-on-Thames 
Braliam,  Philip,  6,  George-street,  Bath 
Branson,   Charles   F.,    Frankfort    House,    West-side,    Clapham 

Common,  S.W. 
Branson,  F.  W.,  14,  Commercial-street,  Leeds 
Brauuer,  B.,  Ph.D.,  University  of  Prague,  Bohemia,  and  Brenuta 

Ga-se,  4,  Prague,  Bohemia 
Briant,  Lawrence,  24,  Holborn-viaduct.  E.C. 
Brieiley,  John  Tboiras,  249,  Bolton-rond,  Chorley,  Lancashire 
Briggs,  T.  Lynton,  357,  Madison-street,  Brooklyn,  New  York, 

U.S.A. 
I  Briggs,  William,  Burlington  House,  Camljridge 
Brindley,  George  F.,  Aluminium  Company,  Oidburj',  near  Bir- 
mingham 
Broadbent,  Harry,  A.I.C.,  125,  Belle  Vue-road,  Leeds 
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Date  of  Election. 

Feb.     6,  1879 

1 

Feb.     1,  1883 

Uec.  18,  1S84 

Dec.  16,  1886 

Jan.  17,  1884 

Xov.  20.  1884 

May     4,1876 

Trans. 

Dec.     5,  1867 

Trans. 

Mar.  17,1870 

June  18,  1891 

Mar.  20,  1S73 

Trans. 

Mar.  20,  1884 

May     5,  1S92 

June  17,  18S0 

Jan.   19,  1871 

Trans. 

Mar.     7,  1867 

Tran.*. 

-April  19, 1866 

Trans 

Mir.  16,  l58] 

Mav     5,  1882 

Feb.   19,  1891 

Dec.    18,  1884 

Fob.   20,  1873 

Dec.     4,  IS 'JO 

Dec.     6,  1883 

June  21,  1S77 

Trans. 

June  21.  1377 

June,   1,  1876 

.^[;ir.     1,  1852 

Trans 

June  20,  1878 

Dec.   20,  1842 

Feb.  2,    1888 

]»ec.     3,  l!>9l 

Dec.     5,  1889 

I  Broadbent,   John  J.,  Ellesmere  House,    Patricroft,   near   Man- 
chester 
Brock,  John,  J. P.,  Wellfield,  Farnworth,  Widncs,  Lancashire 
Broclie,Sir  Benjamin  V.  S,,  narL-Brockhaii  Warren,  Betchworth 
li  Brothers,  Horace  Edward,  Zaflre  Cottage,  Golden  Hill,  Stoke-ou- 

Trent 
Brough,  Bennett  Hooper,  Assoc.  E.S.M.,  F.I.C,  F.G.S.  5,  Piobert- 

street,  Adelphi,  W.C. 
Broughton,  Frank,  University  of  London,  Burlington-ganlens.  W. 
Brown,   Adrian    John,    54,    Spz'ing    Terrace-road,    Stapenhill, 

Burton  on-Trent 
Brown,  Or.  A.  Crum,  F.E  S.,  8.  Belgrave-crescent,  Edinburgh 
Brown,  David,  93,  Abbey-hill,  Edinburgh 
Brown,  Edward,  32,  Tourlandsky-street,  St.  Petersburg,  and  care 

of  Wm.  Brown,  Heaton-strset,  Cleckheaton 
IJBrown,  Frederic  Douglas,  Pz'of,,  B.Sc,  Univ.  Col,  .Auckland,  New 

Zealand 
Brown,  Frederick  William,  Ingleside,  Lambourne,  Warmiecesten, 

Wilts 
Brown,  George  Fitz,  The   Brougton    Copper  Cotipany,  Diitjn 

Copper  Works,  W  idnc.-» 
Brown,  Henry,  Cannon  Brewery,  Watford,  Herts 
Brown,  H.  T.,  F.R.S,  47,  High-street,  Burtan  oi-Trent 
II Brown,  James  Campbell,  D.Sc,  University  College,  Liverpool 
,  Brown,  James  T.,  28,  Anhalt  road,  .\lbert  Bridge  road,  S.AV. 
Brown,  Joseph.  3,  Plevna-terr.ice,  Savile  Town,  Dewsbury 
Brown,  Reginald  B.,  Eilerslie,  Knighton  Park-r3.id,  Leicester 
Brown,  Robert  John,  The  Technical  School.  Stockport 
Brown,  William  George,  Ph.D.,  Washington,  and  Lee  University, 

Lexington,  Viiginia,  U.S.A. 
Brownen,  George,  16,  Althorpe-:'oad,  Upper  Tooting,  S.AV. 
Brownsword,  Frank,  Thorn  Villa,  Heaton  Moor,  Stockport 
Bruuker,  James  Edward,  .\LA.  Univ.  Dublin,  .Minore,  St.  Kevin's- 

park,  Rathmines,  Dublin 
Buch,  Carl  von,    11,   Queen    Victoria  street,   E.G.,   and  1,   St. 

James'-street,  S.W. 
Buchanan,  J.  Y.,  F.R.S.,  10,  Moray-place.  Edinburgh 
Buckniaster,  C.  A.,  16,  Heathfield-road,  Mill-hill  Park,  Acton,  W. 
l|Buckton,  G.  B.,  F.ll.S.,  Weycombe,  Haslemere,  Surrej' 
Budden.  E.  Hussell,  11,  Furnival-street,  Holborn,  EC. 
Bullock,  Ijloyd,  3,  Hanover-street,  Hanover  square,  W. 
Bunn,  Peter  Couison,  junr.,  18  and  19,  Fenchur.-.h-.'^treet.  EC. 
Buvford,  Samuel  Francis,  Kastleigh,  Quecn's-road,  Leicester 
Burgess,  John,  7,  AVellington-road,  Peckham 
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Pare  of  FJi'ction. 
June  If,  1884 

Feb.  21,  1884 

M;ir.  19,1849 
April  15, 1886 
June  4,  1885 
May  4,  1882 
Mar.  6,  189C 
Feb. 21,  1884 
Feb.  16,  1882 
De.-.  5,  1889 
Dec.     4,  1890 

Dec.  4, 18f0 
June  3,1875 
Feb.  18,  1892 

Dec.  6,  1888 

F<b.  19,1891 
Dee.  1,  1887 

Dec.  3,  1891 
June  19, 1884 
Dec.  21,  1871 
June  17,  1875 


Dec. 


1{ 


Trans. 


June  7,  1888 
Mar.  20,  1884 
April  19,1833 
Feb.     5, 1863 

Feb.  16,  1888    Trans 


May  5,  1892 
June  20,  1889 
Feb.  21,  1889 

May     6, 1875 


Burgess,  William  Thomas,  A.I.C.,  1,  Ringley  Cottages,   Black-. 

borouah-road,  Keigate 
IBurland,   Jeffrey    H.,   care    of    B.   R.,   American   Bank    Note 
Company,  Ottan-a,  Canada 

Burnard,  Charle.s  F.,  Plymouth  Cliemical  Work.S;  Plymouth 

Burnett,  Ed«in,  E.,  118,  Huddleston-road,  Tufnell  I'ark,  N. 

Burnett,  Joseph  Fearou,  Worces'er  street,  O.xfo.d 

Burrcll,  B.  Arthur,  5,  Mount  Preston,  L'-eds 

Burton,  AViliiam,  45,  Liverpool  read,  Newcastle,  Staffs. 

Bush,  Richard  A.,  Holmdale,  Baron  grove,  Mitcham 

Bush,  Baron  William  de,  Thornleigh,  Sydenham  Hill,  S.E. 

Butcher,  W.  F.,  32a,  Lea-terrace,  Blackheath,  i^.E. 

Butcher.  William  J.,   Fairlight,   Knight's   Park,   Kingston-on- 
Thames 

Butler,  William  Waters,  Elmdon,  Selly  Park,  near  Birmingham 

Butterfield,  J.  C,  79,  Endle.sham-road,  Baiham,  S.AV. 

Butterfleld,  W.  J.  Atkinson,  10,  Tressillian-crescent,  St.  John's, 
S.E. 

Byrn,  George  Alexander,  Technical   College,   301,    Pitt-street, 
Sydnev,  New  South  Wales 

Byrne,  Thoma=,  18,  Lower  Kevin  stref^t,  co.  Dublin 

Calder,  Frank,  L.R.C.P.  (Lond.),  M.R.C.S.  (Kng.),  Forbes,  New 

South  Wales 
i|Calder,  Wi.liam  A.  S.,  45,  Bariington-road,  Brixton,  S.W. 

Caley,  Edward  J.,  Eaton  Old  House,  Norwich 

Calvert,  J.  H.,  Oakenshaw  Print  Works,  near  Accrington 

Cameron,   J.   Macdonald,   M.P.,    F.G.S.,    F.LC,   5,    Raymond- 
buildings.  Grays'  Inn,  W.C. 

Campbell.  John  Morrow,  B.Sc,  c'o  Imperial  Bank  of  Persia, 
Tehen.n,  Persia 

Campbell,  Rev.  Joseph,  Coogee,  New  South  Wales 

Cannon,  Matthew,  Lavender  Hill,  S.W. 

Cannon,  W.  H.,  18  and  19,  Fenchurch-street,  EC. 
IjCarew,   R.    Russell,    Carpender's    Park,    Watford,    Herts,    and 
Oriental  Club,  S.W. 

Carey,  Alfred  Edward,  M.Inst.C.E.,  F.R.G.S.,  F.G.S ,  9,  Dean's- 
yard,  Westminster.  S.W. 

Carey,  Arthur,  B.Sc,  Browside,  Gateacre,  nenr  Liverpool 

Cargill,  William  D,  B.Sc,  Loughaugh,  neir  Dundee 

Carmoc'y,    P,   Prof,  F.LC,   Government    Laborator}-    Port    of 
Spain,  Trioidiid 

i;Carpenter,  H.  S.,  F.LC,  32,  Holborn-viaduct,  E.G. ;  and  Eecking- 
ton  House,  Weighton-road,  Anerley,  S.E. 


14 


FELLOWS    OK   THE    CHEMICAL    SOCIETr. 


Date  of  Election. 

Nov.  17,  1887 

June  16, 1864 

Jan.   17,  18.53 

Dec.     5,  1867 

Feb.     6,  1879 

Mar.  20,  1884 

Mar.    5,  1S74 

Dec.     2,  1880 

Dec.  20,  1883 

Fel..     1,  1883 

Feb.     1,  1872 

Feb.     1,  1872 

Feb.  21,  1884 

Feb.  21,  1889 

June  17,  188o 

Trans. 

Jan.   16,  1868 

De^.  18,  1884 

May     7,  1S91 

Dec.     4,  1390 

April  21,1887 

Dec.     5,  1878 

Jan.   19,  1882 

Dec.     3,  1891 

Dec.  16,  1875 

Mar.  15,  1888 

Jan.  16, 1P68 

Dec.   21,  1871 

June  18,  1874 

Dec.   17,  1885 

Dec.     7,  1882 

Mar.    3,  1856 

Trans 

ApiillP,  1888 

T'aiiS 

Kov.  20,  1890 

Carrington,  Georgp,  Carrington,  Barbadoes,  W.T.  and  Missenden 

.\bbey,  Great  Mi.ssenden,  Bucks 
Carteighe,  Michael,  180,  New  Bond-street,  W. 
Carteighe,  John,  3,  Hereford  square,  South  Kensington.  S.W. 
llCarulla,  F.  J.  R.,  84,  Argyle-terrace,  Rose  Hill,  Derby 
Cassal,  C.  E.,  Vestry  Hall,  Mount  street,  Grosvenor-square,  W. 
IJCave,  Herbert,  B.A.,  O.xon,  11,  Pelham-place,  South  Kensington 
Chalr>ner,  George,  30,  Weston-park,  Crouch  End,  N. 
Chamberlain,  A.  G.,  Rugby 

Chambres,  Gordon  Crewe,  Rev.,  Head  Master,  Wigau  Grammar 
S-'hool,  Cheshire 
ilChance,  Alexander  M.,  Lawn-side,  Edgbaston,  Birmingham 
llChandler,  Charles  F.,  Ph.D.,  School  of  Mines,  Columbia  College, 

49tli  street  and  4th-avenue,  New  York 
Chindler,  William    H.,   Prof,   Lehigh    Univers'ty,   Bethlehem, 

Pennsylvania 
Chantrell,  Percy  S.,  3,  Temple-road,  Oxton,  Cheshire 
|]Chaplin,  Edward  Mitchell,  Wes'gate,  Wakefield 
Chapman,  Alfred  C,  70,  R.omola-road,  Heme  Hill,  S.E. 
Chapman,  Edward,  60,  High-street,  Oxford 
Chapman,    Herbert   M.,  care  of  W.  A.   Dawson,  Street  Farm, 

Frimley  St.  Mary,  Suffolk 
Charles,  Whys  Pendrill,  Pliis  Newyrld,  Neath 
Cheetham,   T.    A.,    Allan    Glen's  School,    68,   North    Hanover- 
street,  Ghisgow 
Chenhall,  James  Warne,  Dart  Villas,  Totnes,  South  Devon 
Cheshire,  H.  F.,  Public  Analysts'  Laboratory,  Hastings 
llChester,  Edward  D.,  Nmfi  Id,  King  Charles-road,  Surbiton 
llChoiley,  John  C,  85,  Haver.<tock  Hill,  N.W. 
ChevertoQ,  George,  F.  L.S..  South  Lawn,  Tunbridge  Wells 
Chiddey,    Alfreii,    Sabandija   Estate,   care   of   Seiior    Jose    M. 

Restrepo,  Honda,  Republic  of  Colombia,  S.A. 
llChild,  Gilbert  W.,  Cow'.ey-house,  Oxford 
Childs,  Christopher,  M.D..  Oxon,  Lindi-fane.  Weymouth 
Christopher,     George,    Walkden    Works,    Verney-road,    South 

Bermondsey,  S.E. 
Christopher,    Robert   G.,    35,    Chauntler-road,    Custom    House, 

Victoria  Docks,  E. 
Chryslal,    William    J.,    7,    George-street,  Glasgow ;   and  Shaw- 
field  Works,  Kuiherglen,  near  (jhisgow 
Church,  Arthur  Herbert.  F. R.S.,  Shelsley,  Kew,  Surrey 
Claisen.  Ludwig,  Ph.D.,  Chemisches  Laboratorium,   Techn'sciio 

Hoehsehule,  Aachen,  Prussia 
Clark,  D.  G.,  44,  St.  John's  Wood  Park,  NjW.        ' 
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Date  of  Election. 

Dec.     7,  1876  j  Tranp. 

A  prill  6,  1868 

Feb.  16,  1852  1  Trans 

i\  prill  5, 1886 

Dee.     7,  1882 

Feb.  21,  1889 

Dec.     4,  1873     Tran>» 


May  20,  1875 
]\ra.v  19,  1856 
Feb.     7,  1S78 


Mar.  18,  1869    Trans 
Feb.     3,  1S87 


Mar.  6.  1890 
Dec.  18,  1879 

Dec.  2,  1880 
June  16, 1892 
Feb.  16,  1S88 
Feb.  17,  1881 


Mar.    5,  1SS5    Trans. 
Feb    19,  1891 
Feb.  IP,  1891      Proc. 
Aprill9,lS83 

June  21,  1883 
April  21, 1887 
Mar.  1,  1883 
Nov.  6,  1873  I 
June  16,  1881 
Feb.  5,  1885  ,  Trans 
Feb.   16,  1888 

Feb.  18,  1892 
Feb.     6,  1890 


liar.  17,  1887 


Tians. 


Clark,  John.  Ph.D.,  138,  Bath-street,  Glasgow 
ilClarke.  Colonel  F.  C.  H.,  R.A.,  15,  Brunswick-place,  Brighton 

Claudet,  Frederic,  6,  Colemanstreet,  E.C. 

Claydtn,    Arthur    \V.,   M.A.,    F.G.S.,    Warleigh,    131,   Palace- 
road.  Tuise  Hill  Park,  S.W. 

Clayton,  E.   Godwin.   F.l.C,  Chemical  Laboratory,  43  and  44, 
Holbom-viaduct,  E.C. 

Clayton,  John  William,  Benfield,  Alma-road,  Aigburth,   Liver- 
pool 

Cleminshaw,  Edward,  M.A.,  Alkali  Works,  Oldbury,  near  Bi.-- 
minjiham 

Clerk,  Dugald,  DriffieM  Villa,  Manor  Hill,  Sutton  Coldfield 

Clift,  Samuel,  6.3,  Dudley-road,  West  Broniwich 

Cloud,   Thomas   Charles,   A.R.S.M.,   Walaroo   Smelting  Wor  s, 

Walaroo,  South  Australia 
llClowes,  Frank,  D.Sc,  University  College,  Nottingham 

C\a-e5,  William  Henry,  M.A.,  M.B.,  1>.S  Se  ,  M.R.C.S.,  L.E.C.P., 
L.S.A.,  Bleak  House,  Patrirgton,  Yorkshire 

Cobbold,  Paul  Alexander,  Warwick  School.  Warwick 

Cochran,  Michael,  M.A.,  care  of  Eev.  Robert  Kirke,  D.D.,  The 

Manse,  Hulten.  Berwick- on-Tweed 
llCockburn,  Arthur  Cetil,  22,  Streat  ey-road,  Brondesbury,  X. 

Cockerill,  Thomas,  105,  Derby-street,  Bolton 

Cocking,  Lewis  Smith,  Wharf  Mills,  Apsley,  Huddersfield 
IJ Coffin,    Walter    H.,    94,    Cornwall-gardens,    South    Kensington, 
and  Junior  Athenaeum  Club,  S.W. 

Cohen,  Julius  B.,  Yorkshire  College,  Leeds 

Cole.  Arthur,  B.A.,  Homeleigh,  Berkhamsted,  Herts 

Colefax,  Arthur,  Ph.D.,  B.A.,  Chiist  Church,  Oxfoid 

Coleman,  Joseph  Bernard,  37,  Waldeck  road,  Carrington,  Xot- 
tingham 

Coleman,  Thomas  Henry,  Regent-street,  Wrexham,  North  Wales 

Collar,  George,  B.A.,  B.Sc,  8,  Elytoun-road,  Stockwell,  S.W. 

CoUeneite,  Adolphus,  11,  Commercial-arcade,  Guernsey 

Coliens,  Edward,  Stouiport,  Worcestershire 

Collett,  John  Marton,  7,  Brunswick-square,  Gloucester 

liColiie,  J.  Norman,  Ph.D.,  University  College,  W.C. 

Collin.s,    W.    Hepwort'n,    Analytical    Laboratory,    14    and    15, 
Bradford  chambers,  Mawdsley-street,  Bolion  le-Moois 

I'iCollins,  Hugh  BroT\n,  B.Sc,  West  Balgiay,  Glasgow 

Collins,  Sydney  Hoare,  care  of  Secretary,  Revenue  and  Agricul- 
tural Department,  Calcutta 

Colman,   Harold  G.,  Ph.D.,  28,  Duchess-road,  Edgba.^tcn,  Bir- 
mingham 
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Pa-e 

of  Election 

May 

15, 

1890 

May 

0, 

1892 

June 

1?, 

1891 

Feb. 

18, 

ISTo 

Apri 

119 

1883 

Feb. 

15, 

1877 

Jan. 

18, 

1866 

April  4, 

1889 

Dec. 

2 

1875 

Nov. 

5, 

1874 

Nov, 

5, 

1874 

Dee. 

4, 

1890 

Feb.     2,  1888 

Feb.  .3,  1887 
>'ov.  15,  1888 
May  18,  1857 
Jfu.  17,  1889 
Feb.  16,  1888 

May     7,  1891 

April  15, 1880 

May  15,  1890 

Feb.  19,  1891 
Mar.    1,  1866 


Dec.  ?,  1891 
Dec.  6,  1888 
April  17, 1890 

June  15,  1876 
Dec.     5,  1889 

Juue  16,  1892 


Trans 
Trans, 


Trans. 


Cohvell.  James  Kear,  The  College  of  State  Medicine,  101,  Great 

Russell-slreet,  W.C. 
[Cimyi.s,  Fiank  B.  A.,  55,  South -.street,  Durham 

Congdon,  Prof.  Krne!t  A.,  The  Drexel  Institute  of  Art.  Sci-nce, 
and  Industry.  Chestaut-street,  Philade'phia,  Penn,  U.>^.A. 

Connor,  Charles  C,  B.A.,?rotting-hill  House,  Malone,  Belfast 
llConrad,  Edwin  C,  Portland-road,  Gravesend 

Conroy,  Michael,  The  Hollies,  Montpellier-crescent,  Xew  Brigh- 
ton, Cheshire 
llConroy,  Sir  John,  Bart..  F.Pt.S.,  Balliol  C  liege,  Oxford 

Cook,  Edward  Barnwell,  Rev.,  Clifton  College,  Bristol 

Cook,  E.  H..  D.Sc.  (Lond.),  the  Clifton  Laboratory,  27,  Berkeley- 
squjire,  Clifton,  Bristol 

Cook,  Edward  R  der,  East  London  Soap  Works,  Bow 

Cook,  Henry  John.  East  Lond-^n  Soap  Works,  Bow 

Cooke,  Arthur  William,  care  of  Brotherton  and  Co.,  Cald  r-vale, 
Wak>  field 

Cooke,  F.  Barker,  F.I.C.,  Messrs.  Bo.^tock  and  Co.,  South  Cock, 
Gar.-ton,  near  Liverpool 

Cook.sey,  Thomas,  Ph.D.,  B.Sc,  21,  Brownswood-park,  X. 

Cooley,  Walter  Bromley,  5,  Dudley-street,  Wolverhampton 

Coomber,  Thomas,  Rosehurst,  Clarendon  road,  Redland,  Bristol 

Cooper,  Albert,  Grimston  Lawn,  Haven  Green,  Ealing,  W. 

Co''per,   Astley,    Oaklands    Chemical    Works,    !Mean wood-road, 
Leeds 

Cooper,  Walter  Johnson,  South  Wales  Cement  Works,  Penarth, 
near  Cardiff 

Copas,  Edwin  Charles,  M.A.,  Portlind  House,  Soho-hill,    Bir- 
mingham 

Copeman,  Sydney  Monekton,  M.A.,  M.D.  (Cantab),  Local  Govera- 
ment  Board,  Whitehal',  S.W. 

Corbett,  Cha  les  Henry,  the  Avenue,  Trouliridge,  Wits 
llCorfield,  W.  H.,  M.A.,  jSI.D.  (Oxom,  F.G.S.,  Professor  of  Hygiene 
and  Public  Health,  University  College,  W.C,  and  19,  Seville- 
low,  W. 

Corey,  George  Edward,  the  Drostdy,  Grahamstown.  South  Africa 

Cornish,  Vaughan,  the  George  Hotel,  Winchester. 

Corrie,   David,    Nobel's    Explosives    Company,   West    Quarter 
Factory,  Polmont  Station,  X.B. 

Cortis,  Arthur  B.,  Worthing,  Sussex 

Coste,   F.    H.   Perry,   B.Sc,   F.L.S.,   Analytical    laboratorj-,  7, 
Fowkes'-buildings,  Great  Tower-stree-t,  E.C. 

Coul(!rey,  Henry,  H.M.'s  Miut,  Bombay,  ludia 
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Datfl  of  Election. 
Dec.  17,  1885 

Dec.  16,  18«5 
Dec.  7,  18S2 
Feb.  6.  1873 
April  19, 1888 
Dec.     2,  1886 

Dec.  4,  1873 
Dec.  1,  1870 
June  3,  1875 
Mar.  16,  1S82 
May  20,  1875 
Mar.  3,  1887 
April  4,  1889 

June  20,  1878 


May  20.  1586  Trans 
Dec.  3,  1857  Trans 


Feb. 
Dec. 


Dec.  2,  1880 
Dec.  1,  1887 
June  19,  1884 

Mar.  5,  1874 

Mar.  17,  1837 
April  4,  1889 
Dec.  27,  1875 
Feb.  21,  18«9 
Dec.  15,  1881 


Trans. 


6,  1S79    Trans 
4,  1890 


Feb.  16,  1888 
Dec.  7, 1882 
June  16,  1887 


I     Cousins,  William  J.,  11  and  12,  Southampton-buildings,  Chancery- 
I         iRne,  W.C. 
Trans.    I'Coutts,  Francis  .J.  H.,  Green  Mount,  Plymouth-grove,  Manchester 
Cowie,  Thomas  R.,  Rangoon  Chemical  Company,  Kangoon 
CowTiley,  Alfred  J.,  13,  Fenchurch-a venue,  E.G. 
Cowper,  Joseph,  £0,  King-street,  Penrith 
Cox,  Elienezer  John,  Orwell   Bank,  Greenwell-road,   Haibome, 

Birmineham 
Cox,  Samuel  Herbert,  13,  St.  Helen' s-ydace,  London.  E.C. 
Crafts,  Prof.  J.  M.,  5f',  Marlborough-street,  Boston,  Mass.,  U.S.A. 
i|Crampton.  George,  St.  George's  Club.  Hanover  square,  W. 
ij Crawley.  H.  Howard.  Suigpen,  Bournemouth 
Cresswell,  Charles  Gerard,  Ermyngarth,  Ashtead 
Cribb,  Cecil  H.,  B.Sc,  62,  Shaftesbury-avenne,  W. 
Cridland,  Francis  E.  J.,  Analytical  Laboiatory,  192,  Palmerston- 

buildings,  Old  Broad-street,  E.C. 
Criper,  William  Risdon,  Cossipore  Chemical  Wor'Ks,  31,  Hastings- 
street,  Ca'cutta 
[Crompton,  Holland,  52,  Tournay-road,  Walham  Green,  S.W. 
Crookes,  William,  F.R.S.,  7,  Kensington  Park-gardens,  W.,  and 

Athenseum  Club,  Pall  Mall,  S.W. 
Cro5.«,  Charles  Fred(Tick,  4,  New-court,  Lincoln's-inn.  W.C. 
Crossley.  Arthur  W.,  B.Sc.  (Vict.),  Ph.D.,  Universitats,  Chemisches 

Laboratorium,  Berlin 
Crow,  John  Kent,  D.Sc,  32,  Rosemount  road,  Acton,  W. 
ilCrowihcr,  H.  Woodward,  Beeches-road,  West  Bromv.ich 
Crumble,  William  D.,  146,  Washington-street,  East  Orange,  New 

Jersey,  U.S.A. 
Cruse,  F.  V.  L.,  Xeva  Stearin  Works,  65,  Schlusselburg-road, 

St.  Pefeisburg,  Russia 
Cundall,  J.  Tudor,  The  Academy,  Henderson-row,  Edinburgh 
Cunningham,  A.  Anchie,  426,  Kearny  street,  San  Francisco 
Curphey,  W.  S.,  2,  Princes-square,  Strathbungo,  Glasgow 
Curragh,  John,  Donaghadee,  Belfast 

l|Custance,  John  D.,  Prof,  of  Agriculture,  Gurnard,  Cowes,  Isle  cf 
Wight 


Trans. 


Dagger,  John  H.   J.,  F.I.C.,  Victoria  Villa,  Lome-street,  Fair- 
field, Liverpool 
Dampier,  Henry  L.,  Doddington  House,  Strood  Hill,  Rochester, 

Kent 
Daniell,  L.  C,  The  Standard  Brewery,  Sydney,  X.S.W. 
AprillD,  1850     Trans.    jIDanson,  Joseph,  Montreal,  Canada 
Feb.  18,  1892  j  i    Darbishire,  Francis  V.,  59,  Eli^enstrasse  IL,  Dresden 

B 
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May  7,  1885 
Dec.  3.  1874 
April    1,  1869 

Dec.  15,  1881 
Jlar.     6,1890 

Dec.  1,  1870 
JIar.  4,  13S6 
Junt-  17,  1880 

•April  1.5,  1880 
D.c.  1,1887 
April  18,  1872 

Jan.  17,  1^89 
June  17,  18S6 


Date  of  Elfction. 

Nov.  15,  1852 

Dec.     3,  1891 

May     4,  1871 

Jan.    17,  1884 

April  21,  1887 

Nov.  18,  1886 

Nov.  18.  1875 

May   18,  1876 

June  16,  1881 

Feb.     1,  1866 

Trans. 

May     6,  18.58 

Trans. 

Feb.    16,1882 

Trans. 

May     5,  1892 

Dec.   18,  1873 

Dec.    17   1857 

June    6,  1872  !  Trans. 
Jan.   20,  1876 
Dee.     7,  1876 
Feb.     2,  1888 
Nov.  20,  1890  i 
Mar.  17,  1881     Trans. 
Mar.    3,  1859    Trans. 


Trans. 


Trans. 


Trans. 


Darby,  Stephen,  140.  Leadenhall  street,  E.C 

Darling,  Thoma.s,  1,  Palace  street  East,  Berwick  on-Tweed 

Darling,  William  Howarth,  126,  Oxford-street,  Manchester 

Daubeney,  Giles,  Uev.,  Treseo  Pars  mage.  Scilly 

Dauber,  Henry,  junr.,  Balgownic,  Victoria-road,  Waterloo,  ne;ir 

Liverpool 
Davenport,  Pennett  F.,  M.A.,  M.D.,  161,  Tremont-street,  Boston, 

Mass.,  U.S.A. 
||Davej',  G.  AV.,  Cambridge-road,  Barking,  Essex 
Davidson,  Joseph,  Holy  well-green.  Halifax 
Davies,  Alfred  Edgar,  May  field  road,  Aigbnrih.  Liverpool 
]!Davies,  Arthur  E.,  Ph  D.,  15,  Qiieen's-crcseent   Edinburgh 
Davies,  Edward,  The  Laboratory,  28,  Chapelstroet,  Liverpool 
Davies.  G.  W.,  Spring-hill,  Stot-kpoit 
Davies,  Joseph,  28,  Robarts-road.  Aufield 
Davies,  Robert  Higgins,  .\poihecaries    Hall,  Blackfriars,  E.C. 
[Davis,    J.    Frederick,    F.G.S.,    Archbrook,     Budleigh-Salterton, 

Devon 
l|Davis.  Richard  Hayton,  26,  Regent-parade,  Harrowgate 
Davis,  T.  Sebastian,  199,  South  Lanibeth-road,  S.W. 
||Davis,  Walter  Charles,  Wesibury  House,  Westbury  Park,  Bri>tol 
Day,  Albert  AVodehouse,  R.A.,  38,  Hava-villas,  West  Brighton 
Day,  Charles  Edwin,  145,  Abbey-road,  Barrow-in  Furness 
I  Day,  T.  Cuthbert,  36,  Hillside-crescent,  Edinburgh 
Debu-s  Heiurich,  Ph.D.,  F.R.S.,  1  Obere  Sophien  strase,  Cassel, 

Provinz  Hes>en,  Germany 
Dechan,  .Martin.  Chemical  Labor-tory,  5.  Olivir-p'ace.  Hawick 
Deck,  Arthur,  9,  King's-parade,  Cambridge 

Deering,  W.  H.,  13,  Hervey-road,   Kidbrook  Prtrk-road,    Black- 
heath.  S.E. 
DemarCay,  Eugene  Anatole,  75,  Rue  de  Courcelles,  Paris 
Dennai  t,   Joliu,   F.G.S.,   Lyndhurst   Crescent,    Gieulerric,    Mel- 
bourne 
Dewar,  Jame.s,  Prof..  F.R.S.,  Brook-side.  Cambridge 
lIDey,  Preo  lioll,  4,  Bea<lou-street,  Calcut  a 
Dej'.    Rai    Kanuy    Loll,    Babailoor,    CI  E.,    4,    Beadon-sreet 

Calcutta 
Dibdin,  W.  J.,F.I.C.,  Mayfield,  Grange  road,  Sutton  Surrey 
Dickson,  T.  .\rthur.  Estate  Office,  Overstone  Park,  Nortbampto 
Dickenson,  Arthur  John,  F.I.C.,  4,  Shaddoesroad,  New  Cios.' 

SE. 
Dinsberg.  Dr   Carl,  Elberfield.  Germany 

Dingo,  Prof.  A.  C  ,  Ho-pital  iliiiiar,  29  Ruado  Evaristo  da  Veig 
Rio  d^  Jamiro 
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Pate  of  Election. 
Feb.     2,  1860 
F^b.     5,  1885 
Feb.     3,1876 
Dec.  18,  1862 

Trans. 
Trans. 
Trans. 

Jan.  17,  1SS9 
April  17,  ISf  0 
June  15,  1882 

Trans. 

Mar.     3, 1887 

Dec.     2,  1875 

Trans. 

Aprill9,1888 
Nov.  18,  1886 

May    5,  18?2 
M-.y     5.  18P2 
Feb.  19,  1S91 

May  20,  1-86 
May  20,  18^6 
Dec.     5,  1889 
bee.     6,  1888 
Nov.  20,  1884 
Feb.     3,  1887 

Mar.  17,  18.=59 

i     Feb.  21,  1884 

June  18, 1891 

Trans. 

March  4, 1886 

1 

Dec.     4.  1890 
May     5,  18P2 

1   Feb.  21,  1884 

Dec.     5,  1889 

-     June  16,  1881 

Dee.  17,  1863 
;     June  18,  1891 

!:Divers,  Edward,  Prof.,  M.D.,  F.R.S..  Hongo,  Totvo,  .Tapan 
Dixon,  Augustus  Edward,  .M.D..  Queen's  College,  Coik 
'Dixon,  Harold  B.,  F. R.S.,  Owen's  College,  Manchester 
Dixon,  W.  A.,  Technical  College,  301,  Pitt  street,  S}dney,  Xew 

South  Wales 
Dixon,  W.  Hepworth.  Heatherdale.  Woodford  Green,  Es^sex 
Dixon,  William,  3,  Belle  Vue  Park,  Sunderland 
Dobhie,    James    Johnstone,     M.A.,    D.Sc.     University    Coilrge, 

Bangor,  Wales 
Dobbin,  Leonard,  Ph  D,,  Chemical  Laboratory,  Xew  University- 
buildings.  Edinburgh 
Dodd,  T.  H.,  Chemical  Department,  Royal  Arsenal,  '^oolw'cli, 

S.E. 
IDodd,  William  Henry.  8,  Kempson-road,  Telbrook,  Fidham,  S  W. 
Dodd,  W.  Ralph,  2,  St.  Andrew's  pavement.  Dunmore  road,  .\m- 

hurst  park,  N. 
Podds,  George  Price,  Everslpy-place.  Heatop,  Xewcastle-on-Tyne 
Donabison,  Hudson,  Trevyr  House.  Grantham 
Donovan,   Hendric  Thomas,  Crumpton-street,  Bridgetown,  B:.r- 

l.adoes  B.W  L 
Doran,  Roliert  Elliott,  1,  Goldsmith-terrace,  Brav.  co.  WiL-kloAV 
Dormer,  Hichard,  Garston. 

Dott,  David  Brown,  7,  Victoiia-terrace,  Musselburgh,  N.  B. 
Douglas,  Wil  iam,  A.LC,  Diamond,  Brirish  Guiana,  Den  er.ira 
Down,  Frederick  J.,  28,  ViL-toria-road,  Old  Cliarlton,  Kent,  S.E. 
Downes.  Arthur  H.,  M.D.,  Local  Government  Board,  Whitehall, 

S.W. 
Draper,  Harrj'  X.,  Palmerstnn-park,  Upper  Rathmines.  Du'niin 
Draper,  Henry  Carter,  2,  Orwell-park,  Rathgar.  Dublin 
Dreaper,  W.  Poiter,   Crape  Silk  Woik«,  Ponders  End,  Miiidle- 

seT,  N. 
Drescl,  Adolphe,  co  Societe  anonyme  des  Plombs  argentifferes 

d'Aspriferes,  St.  Martin  de  Bouilac,  Aveyron,  France 
Dudle\-,  William  L..  Professor,  Nashville,  Tennessee,  U.S.A. 
Diiffi.ld,  Walter  William,  24,  Ursu'a-road,  Battersea,  S.W. 
Duggan,   T.  R.,   Sunny-bank,  Yanbrugh-hill,    Westcombe  park, 

Blaekheath,  S  E. 
Dukes,  Thomas  William,  c/o  Dukes  Bros.,  Caledon  and  Primrose- 
street,  Cape  Town,  Africa 
Duncan,  Arthur  AVilliam,  c'o  Messrs.  Woolley,  Sons,  i  Co.,  60, 

Market-street,  Manchester 
Duncan,  James,  9,  Mincing-l^-ne.  E.G. 
Duncan,    William,   The    Laboratory,   65,   Bath-row,  Edgb:  ston, 

Birniinghata 
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Date  of  Election. 
June  7,1888 
Dec.  7,  1882 
Dec.  ?,  1885 
Dec.  18,  1879 


Trie. 


Trans. 


Jan.   19,  1860  i  Trans. 


Feb.  16,  1860  1 
June    1, 1871  | 


Dec.  6,  1883 
Dec.  6,  18  S3 
Dec.  15,  1892 
Dec.  16,  1875 
Feb.  6.  1890 
Nov.  10,  1885 
Mar.     1,  1SS3 


Trans ' 


Tran,<. 


Dec.     7,  1882  ! 

Feb.  1,  187il 

April  4,  lS8;t     Trans 

Dec.  3,  ISl'l 

Feb.  1,1881 

Dec.     5.  187  a     Trans. 
M^r.  17,  1881 

June    1,  1  S7t! 
June  22.  1888 

Feb.     7,  1S48 
Dec.     5,  1889 

Feb.  21,  1884 

May     5,  1  S'^2 
June  16,  1S87 

JTov.  20,  1884 

Dec.     1,  1864     Trans. 
Dec.  20,  1883 
Nov.  17,  "1887  I 


Dunn,  John,  B.Sc,  ^Forgan  Academy,  Dundee 

Dnnn,  J.  T.,  M.Sc,  The  S.hool,  Gateshead-on-Tyne 

Dunstan,  M.  J.  E.,  9,  Hamilton  Drive,  The  Park.  Nottini-ham 

Dunstan,  Wyndham,  Prcf.,  17.  Bloomsbury-square,  W.C. 

Dupr6,    Aucrust,  Ph.D.,   F.R.S.,    Westminster  Hospital   Medical 

School,  Caxton  street,  Westminster,  S.W. 
Dupre,  Frederick,  Ph.D.,  Stassfurt,  near  Magdeburg.  Germany 

llDurham,    Henry,    City    of  London   School,    Victoria   Embank- 
ment, E.C. 
Duirmt.  Reainald  G.,  B.A.,  The  College,  Marlborough,  Wilts 
Dutta.  Ramchandra,  Medical  College,  Calcu  ta 
Duxbury,  Thomas,  The  Corporation  Gas  Works,  Darwen 

ilDyer,  Bernard,  D.Sc.  (Lond.).  17,  Great  Tower-street,  E.C. 
Dymond,  Thomas  Southall,  Chelmsford 

Dyson,  Gib.^oa,  Ph.D.,  Temple  House.  Cheetham  Hill,  Manchester 
Dyson,  Septimus,  2,  Exchange-place,  Middlesbrough 

Earl,  Alfred  George,  M.A.,  Science-buildings,  Tonbridge  School, 

Tonbridge 
Earp,  Francis  S.,  Ph.D.,  Gawler,  Soutii  Australia 
Easterficld,  Thomas  Hill,  5,  St.  .Andrew's  Hill,  Cambridge 
Eastiek,  Charles  E.,  Myrtle  Bank,  Leyton,  E. 
Eastick,    John  J.,    Manager,    Australasia    Sugar    Refining  Co., 

Melbourne,  .Australia 
llEccles,  Herbert,  Briton  Ferry,  Glamorgan 

Edgell,  R.    Arnold,   M.A.,    66,   Warwick-road,  South   Kensing- 
ton, S.W. 
Edmunds,  James,  M.D.,  29,  Dover  street,  Piccadilly,  W, 
Edmunds,    Lewis,    Barrister  at-Law,    1,    Garden-couit,    Terople, 
E.C.,  and  60,  Park-street,  Park-lane,  W. 
llEdwards,  John  B.,  Ph.D.,  Montreal 
Edwards,   Robert  Stephen,    B.A.,  Mo.^ley    House,   Gelert-street, 

Carnarvon 
Edwards,  Vincent,  Lawcs'  Chemical  ilanure  Co.,  Barking  Creek, 

Essex 
Edwards.  Walter  N.,  4,  Heme  Hill-road,  Camberwell,  S.E. 
IIEhrhardt,  Ernest  Francis,  D.Sc,   Ph.D.,    .\.M.C     Anilinfabrik, 

Ludwigshafen-am-llhein 
Ehrmann,  Leon,  The  ilauritius  Engrais   C'hemiques  Co.,    Port 

Louis,  Mauritius 
Ekin,  Charles,  143.  Xew  Bond-i-treot,  W. 
Ekins,  .Arthur  E.,  Market-place,  St.  Albans 
Elborue,  William,  Richmond  Villa,  Slation-road,  Cambridge 
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Date  of  Election. 

Dec.  3,  1891  Trans 

Feb.  7,  1878 

Dec.  3,  1885 
April  17,  1890 

Feb.  7, 1878 

May     5,  1892 
Mar.  15,1888 

Mar.  4,  1886    Trans. 
I 

j     Feb.  5,  1885 

I    Feb.  3,  18S7 

Juue  16,  1S92 
Dec     3,  1885 

Dec.     5, 1889 

June  21,  1883    Trans 


-May     1,  1862 
Feb.     2,  1865 

Feb.     2,  1888 


Mar.  17,  1887 

May    7,  1891 

June  15, 1876 

May  17,  1888 

leb.  21,  1S89 

I  June  16,1892 

I 

'  Dec.     6,  1888 


Feb.  17,  1876 
Mar.  15,1888 


Elford;  Percy,  21,  Beaumont-street,  Oxford 

Elliott,  Arthur   H.,  Ph.D.,    591,   Broadway,  Xew   York    City, 
U.S.A. 

Ellis,  George  E.  Pv.,  Kootenai,  Id;iho,  U.S.A. 

Ellis,  Thomas   Flower,  The   Straits    Trading  Co.,   Pulo    Brani 
Smelting  Works,  Singapore 

Ellis,   W.  H.,   School  of    Practical  Science,    Toronto,   Ontario, 
Canada 

Ellison,  Henry,  junr.,  Whitechapel-road,  Cleckheaton 

Ellwood,    Thomas    Ashcroft,    Kerswell,     Cavendish-road,    Har- 
ringay,  N. 

Elworthy,  Herbert   Samuel,  Punjab  Sugar  Works,  Sujanpur,  vii» 
Pathankot,  Punjab,  India 

Embrey,  George,  Uriel  Lodge,  Tuffl-igb,  near  Gloucester 
II Emmons,    Hamilton,    c  o    X.  H.    Emmons,   Esq.,   40,   Water- 
street,  Boston,  Ma.ss,  U.S..\. 

Entwistle,  Herbert,  Cro.ss  terrace,  476,  Padihamroad,  Burnley 

Epps,  James,  juur.,  Xorfolk  House,   Beulah  Hill,  Upper  Nor- 
wood, S.  E. 

Er-skine,   J.    Kerr,    Albert    Mine,    Box    220,    Pretoria,    S.A.R., 
Transvaal,  South  Africa 

Esilman,    Alexander,    Fleetwood    Lodge,    25,    Eoe-lane,   South- 
port 
llEsson,  William,  Merton  College,  Oxford 
||Estcourt,    Charles,    St.   Andrew's-chambers,    20.   Albert-square, 

Manchester 
IIEstcourt,   Philip  Anderson,  Chemical    Laboratory,   20,    Albert- 
square,   Manchester,    and    Vyrmew  House,   Talbot-road,    Old 
Trafford.  Manchester 

Evans,    Alfred    J.,    M.A.,    B.Sc ,    453,    Eomford  road,    Forest 
Gate,  E. 

Evans,    Frederick    Arthur,    The    Cape    Copper    Co.,    Ookiep, 
Nainaqiialand,  Cape  oT  Good  Hope 

Evans,  Gwilyn,  7,  Stepney-street,  Llanelly,  South  AValos 

Evans,  George  Thomas,  The  Terrace,  Rhymney,  Mon. 
I]  Evans,  Philip  Norman,  Ph.D.,  28,  Great  Ormond-street,  W.C. 

Evans,  Sir  John,  K.C.B.,  F.R.S.,  Nash  Mills,   Hemel   Hemp- 
stead 
||Everard,  Arthur  George,  27,  Northcote-road,  Clapham  Junction, 
S.W. 

Faber,  H.  M.,  Rev.,  1,  College-grounds.  ^lalvern 
Faber,  Harald  N.,  Fiona,  Lenuard-road,  Penge,  S.E. 
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Date  of  Election. 

May  15,  1890  '  ' 

3Iay  18,  1865  Trans. 

Feb.  1,  1 883 
Kov.  15,  18^8  , 
Feb.  6,  1890  ! 
Dec.  1,  1870  I 
Dec.  2,  1880  I 
D.c  1,  1837  i 
June  7,  1888  ' 
May  17,  18S8 
Dec.  5,  1S78  Trans. 
June  20,  1872  I 
Feb.  4,  1864  j 
Feb.  21,  1889  I 
Kov.  16,  1882 

i 
Dec.  4,  1873  I 

May  15,  1890  ' 

Mar.  7,1572  Trans 

April  3,  1873 

AprillS,  1872 

Dec.  19,  1867 

April  Id,  1874 

Der.  3,  1^85  '. 
April  18, 1872  ,  Trans. 
Feb.  18,  1^92  I 
June  16,  1859  j 
Dee.  5,  1889  j 
May  7,  1885  ' 
Feb.  21,  1853 
Nov.  19,  1874 
Dec.  5,  1889 

Mar.  4,  1886 
Dec.  15,  1892 

Dec.  6,  1888 
Mar.  3,  1836 


April  6,  1865 
April   4,  1872 


Fairgrieve,  Andrew,  40,  ilirclimont-crescent,  Edinburgli 
|;Fairley,   Thomas,    F.R.S.E.,   8,    Newton -grove,  Leeds,  and    16, 

E  ist-parade 
Fallon,  J.  H.  M.,  c/o.  Peruvian  Corporation,  Ltd.,  Lima,    Peril 
Farlie.  John  B.,  12S,  Egling^on-road,  Plumsteal,  S.E. 
Farqubarson,  A.  C  ,  Co'int}'  Asylum,  Lichfield 
Farries,  Thomas,  16,  Coleman-street,  E  C. 
||Farring(on,  Thomis,  M.A.,  4.  Wat.'rloo-place,  Cork 
Fawsitt,  Charles  A.,  &,  Foremount-terrace,  D.iwanhill,  Glasgow 
Feather^tone.  W.  Bums,  ilansioa  House,  Moseley,  Birmingham 
Fell,  Juhn  Campbell,  ISS,  Stanhope-street,  Regent's-park,  N.W. 
Fenton,  H.  J.  H.,  M.A..  Christ  College,  Cambridge 
II Ferguson,  John,  M.A.,  University  of  Glasgow 
||Ferreira,  A.  A.,  M.P.S.,  Eio  de  Janeiro,  Brazil 
Ferrier,  David,  Edinburgh-terrace,  Edinburgh-mad,  Perth 
Ferrier,    James,  care   of    Dr.    David    Ferrier,    34,    Cavendish- 
square,  A\'. 
Field,  Charles  L.,  Upper  Marsh,  Lambeth,  S.E. 
Findlay,  George  H..  The  Brewery,  Boro'  Bridge,  Yorks 
||Fisher,  Walter  William.  M..\.,  5,  St.  Margarets-road,  Oxford 
Fison,  Edward  Herbert.  Stoke  House,  Ipsv.ich 
Fison,  Frederick  Will'.am,  M..\.,  98,  Crom«-e'il-road,  S.W. 
Fletcher,  A.  E.,  13,  Christchurch-road,  Grouch  End,  X. 
Fletcher,     Frederick    W.,    North      London     Chemical    AVorks, 
Holloway,  N.,  and  Beiccbamp  Lodge,  Enfield 
IJ  Fletcher,  Lazarus,  M.A.,  36,  WoodAille-road,  Ealing,  London,  W. 
II Fletcher,  'i'homas  William,  Museum  street,  Warrington 
Floris,  Robert  Brook*,  18,  Ridgway-place,  Wimbledon,  S.W. 
Fogg,  Thomas,  6,  Clarendon-ganiens,  Maida-vale,  W. 
Foggie,  John,  University  College,  Dundee 
FoUo'.vs,  Harold,  11^2,  Embden-street,  Manchesler 
Foord,  George,  Royal  .Mint,  Melbourne,  Australia 
Forbes,  James,  jun.,  165,  Fenchurch-street,  E.C. 
Ford,  John  S.,  care  of  Messrs.    W.   Younger  and  Co.,  Abbey 

Brewery,  Edinburgh 
Formoy,  James  Arthur,  12,  R;ul  way -approach,  London  Bridge 
Forster,  Br.  Martin  Onslow,  44,  Fran-is-road,  Edgbaston,  Bir- 
mingham 
Forth,  Henry,  17,  Herbert-road,  Sherwood -rise,  Nottingham 
Forsyth,  William  Cay,    128,  Wellington-road,    Heaton    Norris, 

Lanes. 
Foster,  Dr.  M.,  F.R  S  ,  Trinity  College,  Cambridge 
Foster,  Reginald   Le   Neve,  The    Firs,  North- road,   Droylsdeii, 
near  ilaucucster 
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Pate  of  Election. 
Jan.  IS,  1S72 
May     7,  1891 

Feb.     2,  1888 

May  7,]  892 
Mar.  16,  1S82 
June  19,  1884 

Jme  21,  1877 
Dec.  18,  1879 
Kov.  6,  1873 
Kov.    7,  1842 

Dec.  20,1847 
June  16,  1881 
Dee.     2,  1880 

Mar.  21,  1867 
May  5,  1892 
May  7,  1885 
June  16,  1887 
Mar.  7,  1867 
April  4,  1889 

April   4,  1889 

Feb.  2,  1871 
Dec.  18,  1884 
Kov.  20,  1890 
April  15,  1880 

Dec.     3,  1891 


Trans.      Foster,  William.  M.A.,  Middlesex  Hospital,  W. 

Fis!er,   John  Alfred,  The  Laboratory,  H.M.'s  Docl^yard,  Ports- 
I         mouth 
Trans  '  HFoster,    G.    C,     F.R.S.,      18,     Daleham-gardens,     Hampstead, 
N.W. 
Fowler,  Gi  bert  J.,  Dalton  Hall,  Victoria  Park,  Manchester 
Fowler,  William,  1,  Graee-terrace,  Sunderland 
IIFoA-e,    Martin    Hugh,    Townavoltry,    Tubbereurry,    co.    Sligo, 

Ireland 
Franchimont,  A.  E.  N.,  Ph.D.,  Leiden,  Holland 
Francis,  Edward,  Rock-villas,  Derby-road,  Nottingham 
II Francis,  G.  Bull,  38,  Southwark-street,  S.E. 
Trans.      Francis,  William,  Ph.D.,  F.L.S.,  Manor-house,  Richmond,  Surrey, 

and  Red  Lion-court,  Fleet-street,  E.G. 
Trans.    |]Frankland,  E.,  D.C.L.,  F.R.S.,  The  Yews,  Reigatehill,  Reigate 

Frankland,  Henr^-,  Streonshalk,  Lintliorpe,  Middlesbro' 
Trans.    JiFrankland,  Percy  Faraday,  Ph.D.,  F.R.S.,  University   College, 
j         Dundee 

I   ||Fraser,  Dr.  Angus,  232,  Union-street,  Aberdeen 
!   ||Fra.ser,  James  C.,  Victoria-square,  Adelaide,  South  Australia 
I     Freear,  Harry  M.,  Hedgefield,  Harpenden,  Herts 

Freeman,  Frederick  W.,  7,  Park  Hall-place,  East.  Finchley 
Freeman,  J.  Hersee,  Stratford  House,  Stratford,  E. 
Free-tone,  Joseph  T.,  5,  Kerfield-terracs,  New  Ferry-road,  New 
Ferry,  Cheshire 
Trans.      Frew,     William,    c/o    Herrn    Hummel,    Theresienstrasse     2/1, 

i         Miinchen,  Bayern,  Germany 
Trans.     liFriswell,  R.  J.,  115,  Darenth-road,  Stamford  Hill,  N. 
Frost,  Joe,  Moldgreen,  Huddersfield 
IIFrost,  Robert,  Brightside,  Al'ringham 
Fryer,  Alfred  Cooper,  Ph.D.,  M.A.,  F.R.H.S.,  Cornwallis  Lodge, 

Clifton,  Bristol 
Fulcher,  Lionel   William,  B.Sc,    South  Kensington    Museum, 

S.W. 
Fuller,  John,  Rook  wood,  Chapter-road,  Willesden  Park,  N.W. 
Fulton,  H.  B.,  33,  St.  Dunstcns-road,  West  Kensington,  W. 


Gailleton,  Alfred  T.,  Tulloch  House,  Perth,  N.B. 

Galbraith,  D.  R.  rfhirreff.  Analytical  Chemist,  Auckland,  New 

Zealand 
Gale,  James,  Ph.D.,  M.A.,  F.G.S.,  Galeston,  Eton-avenue,  South 

Hampstead 
jIGale,  Samuel,  225,  Oxford-street,  W. 
Dec.  20,  1847  ,  Trans.     Galloway,  Robert,  60,  Pembridge-villas,  Bayswater 


Dec. 

2, 

1886 

Mar. 

1, 

1883 

Feb. 

18, 

1892 

Dec. 

1, 

1887 

Apri 

119,1866 

Apri 

1  5, 

1852 
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Date  of  Election. 
Mar.     4,1875 

Mar.  17,  1851 
April  6,  1876 
Dec.  6,  1S83 
Mar.  15,  1883 
June  21, 1877 
Is-jv.  15,  1888 

May  5,  1892 
Jan.   17,  1889 

Ja^.  20,  1876 
At)rni7,  1884 
Jan.  18,  1847 
Nov.  4,  1875 
Feb.  6,  1S90 

31ar.  3,  1887 

May  7,  1885 
Apri  17,  1879 
Feb.  21,  1889 

Dee.  3,1891 
Feb.  16.  1888 
Ifov.  4,  1875 
Dec.     6,  188a 

Feb,     6,  1890 

May  7,  1891 
Feb.  18.  1864 
May  16,  1S89 

Mar.    5,  1885 

Feb.  21,  1884 

June  16,  1892 


June  21,  1888 

May  18,  1841   J  Tians. 


liGalton,  Douglas,  Sir,  K.C.B.,  F.RS.,  12,   Chester- street,  Gros- 

venorplace,  W.,  and  Uimbleton  Manor,  Droitwioh 
IlGamble,  David,  Colonel,  C.3.,  St.  Helens,  Lancashire 
Gamble,  J.  C.,  St.  Helens.  Lancashire 
llGarbutl,  Llewellyn   M.D.,  The  College,  AViachesttr 
Gardiner,  James  H.,  59,  Wroughton-road,  Balham,  S.W. 
Gardner,  John,  3,  Hanover-street,  Hanover-square,  W. 
Gardner,  Walter  M.,  The  Yorkshire  College,  and  28,  CliflF-road, 

Leeds 
Gargari,  Haridas,  M.A.,  Agra  College,  Agra,  India 
Garrett,   Frederic  Chas.,  B.Sc,   College  of   Science,   Xewcastle- 

upon-Tyne 
IIGaskell,  Ernest  Holbrook,  5,  The  Grove,  Highgate,  X. 
Gaskell,  Joseph,  1,  Woodlands-road,  Cheetham-hill,  Manchester 
Gatty,  F.  A.,  Holland  Bank,  Accrington,  Lancashire 
Gee,  T.  Ernest,  M.R.C.P.,  67,  Westboume-park-road,  W. 
Gee,  W.  W.  Haldane,  B.Sc.  Lond.,  121,  Raby -street,  Moss  Side, 

Manchester 
Geisler,    Joseph    F.,    Ph.C,   Mercantile    Exchange    Buildings, 

Hudson  and  Harrison-streets,  New  York 
Gemmell,  George  Harrison,  4,  Lind.say-place,  Edinburgh 
Gent,  \Villiam  Thomas,  Misterton,  Gainsborough 
IjGerland,  Conrad,  M.Sc,  Ph.D.,  Chemical  Laboratory  Technical 

School.  Blackburn  ;  and  Accrington 
German,  George,  Juur.,  Huntingdon  House,  Ashbj-de-la-Zouch 
Gerrans,  Benjamin  H.,  jun.,  47,  Aubert  Park,  Highbury,  K. 
Gerrard,  A.  W.,  1,  Cantlowes  road,  Camden-square,  N.W. 
Geyzel,  John  Lawrence  Van,  Surgeon-Major,  Chemical  Examiner, 

Madras,  East  India 
Gibbes,    Cuthbert    C,    M.D.,    M.C.,    L.R.C.P.    Lond.,    D.P.H. 

Cantab.,  F.G.S.,  F.L.S.,  3,  Wybum-villas,  Surbiion,  S.W. 
Gibbins,  Bevington  H.  Ocata,  Florida,  U.S.A. 
Gibbons.  Sydney,  Faraday  House,  East  Melbourne,  A'ictoria 
Gibbi,   William    Taylor,   Buckingham,    Que,    Canada,   vi^  Xew 

York 
Gibson,  Adam,   c/o   Messrs.    Pinkerton,   Gibson  &  Co.,  Thistle- 
street-lane,  East  Edinburgh 
Gibson,  George  W.,  Pleadiuglej-,  P.O.,  near  Winnipeg,  Manitoba, 

Canada 
Gibson.  John  Ph.D.,  F.R.S.E.,   F.I.C.,   15,  Hartington  Gardens, 

EdiuLurgh 
Gibson,  W.  Humphrey,  107,  King's  road,  Brighton 
Gilbert,  Joseph  Henry,  Ph.D.,  F.R.S.,  F.L.S.,  Harpeuden,  St. 
Albans 
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Date  of  Election. 

April    3,  3  862 

Trans. 

Feb.     1,  18i!3 

Mar.  17,  1881 

April  19,1888 

April   6,  1865 

Dec.     3,  ]  885 

Dec.  18,  184S 

Trans. 

Mar.    4,  1886 

Jan.   18,  1872 

April   4,  1878 

May  16,  1889 

Dec.     4,1890 

Nov.  20,  1890 

April  21,  1887 

Proc. 

Mar.    4,  1875 

Mar.     6.  189o 

Feb.     1,1883 

Jan.   17,  1889 

Feb.    6,  1879 

June  16,  1 887 

Jan.  17.  1889 

Feb.     2,  1871 

Trane. 

Ffib.     3,  1887 

June  19,  1884 

Feb.     6,  1879 

April  15,  1880 

Trans. 

May     1,  1862 

Trans.; 

Feb.     6,  1890 

June  16, 1887 

Dee.     7,  1882 

Fi;b.  19,  1891 

Dec.    4,  1890 

Gill,  C.  Haughton,  Sunnydene,  Stonard-road,  Palmer's  green,  X. 

||GilI.    E.    Clarendou,    Ashford    Villa,    Gresham  -  road,    Siaiuc:-, 
Middlesex 

Gill,  E.  J.  G.,  Wellikuppam,  Madras  Presidency,  India 

Gill,  John,  Gwenlhellis,  Helston,  Cornwall 
l|Gillman,  A.  W.,  Castle  Brewery,  St.  George's -road,  Soutliwark 

Girdwood,   Gilbert    P.,  M.D.,   54,    Bearer  Hall   Hill,  Montreal, 
Canada 

Gladstone.  John  Hall,  Ph.D.,  F.R.S.,  17,  Pembrldgo-square,  Hyde 
Park,  W. 

Glenficld,    Francis   "W.    S.,    69,    Connaught-street,   Hyde    Park- 
square,  W. 

Glover,   George   Thomas,   The   Phospho-Guano   Company,   Sea- 
combe,  Chesiiire 

Goldschmidt,  S.  A.,  Ph.D.,  care  of  Columbia  Chemical  Vi'orks,  43 
to  57,  Sedgwick-street,  Brooklyn,  Xew  York 

Goldsmith,   Byron   B.,    19,   East   74th-street,  New  York    City, 
U.S.A. 

Goodwin,  Tiiomas  S.,  Montgomery  Cottage,  Newton,  Glasgow 

Gordon,  Colin,  Messrs.  McDougall  Brus.,  Mills.  Millwall  Docks,  E. 

Gordon,  Kugli,  B.A.  Oxon.,  3,  Courtfield-gardens,  S.^Y. 

Gordon,  J.  G.,  Queen  Anne's  Mansions,  Westminster,  S  W. 

Go.s.sling,  Frank,  H.Sc,  Condobec,  Park  Side,  Hampton  Wick 

Gothard,  Frederic,  205,  Ashby-road,  Burton-on  Trent 
llGott,  B.S.,  B.A.,  Corinium,  St.  Mark's,  Cheltenham 

Gough,   Thomas,   Kev.,   B.Sc.  (Lond.),  King  Edward's  School, 
Ketford,  Notts 

Gover,  Herbert  J.,  29,  Piccadilly,  Hanlev,  Staffordshire 

Gow,  Koberi  J.,  Halebank-terrace,  Ditton,  Widnes 
IJGowland,  William,  Buena  Vista,  Frodsham,  Che-hire 

Goyder,  Georj^e  A.,  Survey  Offi'.-e,  Adelaide,  South  Australia 

Grace,  \V.  F.,  54,  York-road,  Hove,  Brighton 

Gracey,  Robert,  Faircombe,  The  Barntield,  Exeter 
llGraham,  C.  Colborne,  care  of  Messrs.  Blundell,  Spence,  and  Co., 

Beverlcy-road,  Hull 
jiGrabam,    Charles,    D.Sc,    23,    Euston-buildings,    Gower-street 
Station,  N.W. 

Grant,  James,  Moss  View,  St.  Mary's-road,  Moston,  JIanchester 

Graviil,  Edward  D.,  F.  11. M.S.,  6,  Addington-road,  Stroud  Green,  N. 

Gray,     George,    Canterbury     College,    School    of    Agriculture, 
Lincoln,  New  Zealand 

Greaves,  Robert  Bond,  77,  Netheredge  road,  Sheffield 

Green,   Alfred   H,   Oaklands,   Lowton   St.   Marys,  Newton-le- 
Willows 
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Date  of  Election. 

Feb.     5,  1885     Trans, 

Ju  .e  16,  1887 

Dec.     5,  1878 

D-x.     5,  1878 

Dee.     3,  1885 

April    2,  1874     Trans. 

June    i,  1885 

Aprill7,  1834 
3Iay   18,  1871 

May  15,  1873 

Juae  IS,  1891 

May  7,  1885 
April  21,  1387 
Mar.  1,  1883 
.Mar.     5,  1374 

April  17, 1884 
Feb.     2,  1888 

June  16,  1859 

Doc.    15,  18cJl     Trans. 

April  17,1879 

Feb.   19,  1874  ;  Trans 


April  15,  1880 

De:\  5,  IS 39 
April  6,  1871 
Due.  17,  1857 
April  20, 1871 

Jan.  17, 1839 

Dec.     6,  1888 

Nov.     4,  1875 

.June     4,  1874 


Trans. 


'Green,  Arthur  George,  Atlas  Work-",  H.ielcney  Wick,  E. 
Green,  John  Edward,  F.I.C,  A.R.S.M.,  52,  Claypath,  Durham 
Green,  Herbert,  Hayle  Mill,  Maidstone 
Green,  Lawrence,  Lower  Tovil,  Maidstone 

Greene,  William  H.,  M.D.,  201,  North  36th-street,  Philadelphia 
Greenaway,  A.  J.,  50,  Frognal,  Hampstead,  X. ft'. 
Greeaway,    Thomas    J.,    Sth    Avenue,    East    Adelaide,    South 

Australia 
Greenish,  Henry  G.,  20,  Xew-street,  Dorset -square.  N.AV. 
Greenish,    Thomas,    F.R.M.S.,    20,   Xew-street,    Dorset-square, 

N.W. 
Greenwood,  William  Henry,  Birmingham  Small  Arms  and  iletal 

Co.,  Adderley  Park  Works,  Birmingham. 
Gregory,    Alfred    John,     M.D.,    B.Sc,    20,    Streatham  -  place, 

Streathim  Hill,  London,  S.W. 
Gregory,  G.  M.   Ghazipur,  X.W.P.,  India 
Gregory,  W.,  Steam  Brewery,  Dartfor.l,  Kent 
lIGrenfell,  Claud,  M.A.,  29,  Chester-square,  S.W. 
Grevile,  Henry  Leicester,  Diersheim,  Churchfields,  Woodford, 

Essex 
Grey,  William  J.,  10,  Tynevale-terrace,  Gateshead 
Griitith,  D.  Agnew,   co    Titan   Soap   Co.,    Lydia   Ann  -  street. 

Liverpool 
Griffith,  George,  Druries,  Harrow 
Griffitiis,    Arthur    Bower,    Ph.D.,    F.R.S.E.,   Eichmond   House, 

Charlotte-road,  Edu:bist,on,  Birmingham 
Gritfiths,  Thomas,  Bowyer  House,  Bowyer-terrace,  Clapham,  S.W. 
Grimshaw,    Harry,  Gibbons-street    Chemical    Works,    Bradford, 

Manchester 
Grimwood,  Robert,  London  County  Council,  Chemical  and  Gas 

Diipartment,  40,  Craven-sireet,  W.C. 
Gripper,  Harold,  2,  Heald-place,  Ru.sholme,  Manchester 
I, Groves,  Charles  Kdward,  F.R.S.,  Kenningtongreen,  S.E. 
Groves,  T.  B.,  Weymouth 
Grundy,  Cuthbert  Cartwright,  F.L.S.,  South  Shore,  Blackpool, 

Lancashire 
Gudemim,    Edward,   Ph.D.,  P.O.    Box    3001,    Xew    York  Ciiy, 

U.S.. A.. 
Guthrie,  Frederick  Bickell,  Chemical  Laboratory,  The  University 

New  Suuth  AVales 
Guyer,  James  Brett,  Wrentham,  Higher  Erith-rcad,  Torquay 

Habirshaw,  W.  M.,  159,  Front-street,  and  315,  Madison-aveaue, 

Xew  York  City,  U.S.A. 
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Date  of  Election. 

Feb.     7,  ls78 

Dee.  16,  1886 

Trans. 

June  16,  1881 

Jan.   20,  1S76 

Tran.s. 

Dec.     3,  1891 

Jan.  17,  1889 

Dec.     3,  1891 

Mar.    3,  1837 

April  4,  1889 

Dec.     1,  1837 

Jan.  17,  1889 

Uay     3,  1866 

June    1,  1876 

Dec.  18,  1884 

May  20,  1886 

Dec.     2,  1875 

Feb.     3,  1859 

April  17, 1890 

Trans. 

June    7,  1888 

May     6,  1875 

Trans. 

Dec.     7,  1882 

Jan.   18,  1877 

Feb.     7,  1857 

Mar.    7,1872 

Trans. 

Feb.  21,  1889 

Feb.     3,1859 

Trans. 

April  16, 1863 

Mar.  17,  1887 

May    7,  1385 

Jan.   20,  1876 

June  19,  1884 

Dec.  16,  1875 

June    1,  1876 

Feb.     7,  1878 

||Hadkinson,  John,  Teheran,  Persia 
Haga,  T.,  No.  1,  Sadowara-Cho,  Tokyo,  Japan 
Hailes,   Alfred  James    de,   St.   Clair,    92,    Manor-road,   Stoke 

Newington,  N. 
Hake,  H.  AVilson,  Ph.D.,  Westminster  Hospit  il,  S.W. 
Hall,  A.  D.,  38,  Franconia-road,  Clapham  Common,  S.W. 
Hall,  Allan  T.,  Inglebmk,  Newlands,  Hull 
Hall,  Archibald,  3i,  Bishopsgate-street,  E.G. 
Hall,  Ed^ar,  Albert-street,  Brisbane,  Queensland 
Hall,  James,  B  A.,  B.Sc,  Bancroft's  Si^hool,  Woodford,  Essex 
Hall,  J.  C.  August,  c.o  J.  C.  Hall,  Esq  ,  Poste  Restante,  Box 

172,  Durban,  Natal,  South  Africa 
Hall,  John  A.,  108,  Lloyd-street,  Greenheys,  Manchester 
HHall,    Marshall,    Capt.,    Easterton    Lodge,    Parkstone,    R.S.O., 

Dorset 
Hall,  Samuel,  East  London  Soap  Works,  Bow 
Hall,  Thomas   P.,   M.A.,  Ph.D.,  Clark   University,  Worcester, 

Mass  ,  U.S.A. 
Halliburton,  William  Dobinson,  M.D.  Loud.,  B.Sc.  Lond.,  F.R.S., 
M.R.C.P.,  M.R.C.S.,  9,  Ridgmount-gardens,  Gower-street,  VV.C. 
Halse,  William,  16,  Mark -lane,  £.C. 

]|Hambly,  C.  H.  Biirbidge,  Holmeside,  Hazehvood,  near  Derby 
Hamb!}-,  Frederick  J.,  University  College,  Dundee 
Hamilton,  James  C,  Trinity  Lodge,  Edintnirgh 
Hamlet,    W.    M.,    Government    Laboratory,    Maequarie-street, 

Sydney,  N.S.W. 
Hammersley,  W.  A.  Leslie,  Bridge  House,  Leek,  Staff. 
Hampton,  William,  38,  Lichfield-slreet,  Hanley 
Hanbury,    Cornelius,    Plough  court,    Lombard-street,   E.G.,  and 

Dynevor  House,  Richmond,  Surrey 
Hannay,  James  Ballantine,  Cove  Castle,  Loch  Long,  N.B. 
II Hanson,  Alfred  Miali,  The  Marjorie,  VVhalley,  near  Blackburn 
llHarcourt,  A.  Yernon,  MA.,  F.RS.,  Cowley  Grange,  Oxford 
||Harcourt,  L.  F.  Vernon,  ^i.A.,  Fairholme,  Weybridge 
II  Harden,  Arthur,  Ashville,  Upper  Chorlton-road,  Manchester 
Hards,    William    Benjamin,    B.A.    Lond,,   St.   John's   College, 

Battersea,  S.W, 
Hargreaves,  James,  Peel  House-lane,  Farnworth,  near  Widnes, 

Lancashire 
Hargreaves,  John,  Widnes,  Lancashire 
Harkness,  William,  Laboratory,  Somerset-house,  W.C. 
Harland,  R.  H.,  '67,  Lombard-street,  E.C. 
[jHarland,  William  Dugdaic,  48,  King-street,  Manchester 
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Date  of  Election. 
Mar.    2,  1857 

Jan.   15,  1874 

Dec.   15,  1881 

Feb.  21,  18S4 
Dec.   17,  1874 

Dec.     2,  1886 

Feb.     7,  1878 

May  17,  1888 
June  21,  1883 

May  17,  1888 
Feb.  19,  1891 
Feb.  17,  1876 

Mar.  4,  1885 
Jan.  21,  1869 
Mar.  15,  1888 
Dec.  6,  1883 
May    7,  1891 

Mir.  16,  1882 
Dec.  20,  1866 

Feb.    6,  1890 

Dec.     3,  1885 

Feb.  17,  1881 
Nov.  20,  1890 

V-v     6,  1875 


Dec.     6. 


Nov. 


,  1892 


2,  1880 


Trans. 


Trans. 


Trans. 


'''^"j.     2,  1888 
.lar.    3,  1887 


llHarley,   George,    M.D.,   F.R  S.,   25,   Harley-street,    Cavendish- 
square,  W. 
llHarman,    Frederick  Edwin,   M.E.A.C.,    care    of    Dr.    Piggott, 
Orchard-gardens,  Teignmouth,  Devon 

Harrington,    William    Bury,    Ardsullagh,    Old    Blackrock-road, 
Cork 

Harris,  Frank  \Y.,  Laboratory,  G.W.  Ey.,  Swindon,  "Wilts 

Harris,  Henry   Penley,  61,   Ladbrokegrove-road,    North    Ken- 
sington, W. 

Harris,  Sj'dney  Joseph,  Leeds  School  of  Science  and  Technology, 
Eossiugtonstreet,  Leeds 
llHarris,    Thomas     Frederick,    B.Sc,    Stuartdene,     College-ruad, 
Bromley,  Kent 

Harrison,  Albert,  72,  Windsor-road,  Forest  Gate 
||Harrisou,  Hugh  Erat,  B.Sc,  Leigh  Chambers,  Gt.  Oimond-.street, 
W.C,  and  Faraday  House,  Charing  Cross-road 

Harrison,  J.  Burchmere,  Government  Laboratory,  British  Gaiana 

Harrold,  Frederick  VY.,  12,  Hereford-gardens,  Park-lane,  W. 

Harrow,    G.   H ,  Ph.D.,  The  Brewery,  Messrs.  AUsops  &  Sons, 
Burton  on-Trent 

Hart,   Bertram  Harvey,  The  Elms,  Old   Charlton,  Kent,  S.E, 

Hart,  F.  W.,  Esq.,  Holly  House,  96,  Stoke  Newingion-road,  N. 

Halt,  James,  131,  Embden-street,  Manchester 

Hart,  Thomas,  166,  Blackburn-road,  Bolton 

Hart,    William  Beaumont,    Gransmoor  Avenue,  Fairfield,  Eear 
Manchester 

Hartley,  Arthur,  Cannon  Brewery,  Brighton 

Hartley,  Walter  Noel,   Prof.,  F.R.S.,  Royal  College  of  Science, 
Stephen's-green,  Dublin ;  and  36,  Waterloo-road,  Dublin 

Hartoj,    P.    J.,    B.Sc,   Owens    College,    Manchester,     and     6, 
Greville-road,  London,  N.W. 

Harvey,  Ernest  W.,  A.K.S.M.  Hilsrig,  Alderbrook-road,  Balham, 
S.W. 

Harvey,  Sidney,  Canterbury 

Haslam,  Arthur  R.,  Ph.D.,  Eoseville,  39,  Sydney-avenue,  Black- 
rock,  CO.  Dublin 

Hastings,  Henry  Mitchell,  54,  Ediih-road,   The  Cedars,  West 
Kensington 

Hal  ton,    William    Percy,    care   of    W.  E.  Hatton    and    Sons, 
Wormwood  Scrubs 

Hawkes,    Alfred   E.,   M.D.   Bruss.,  L.E.C.P.  Edin.,   22,   Aber- 
cromby-square,  Liverpool 

Hawkins,  Lewis  Walter.  20   Norton  Folgate,  London,  E. 

Hay,  Alexander,  Norwood  House,  29,  Broak-road,  Bristol 
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Date  of  Klection. 

April  15,  1880 

Dec.    1,  1887 

Dec.  15,  1881 

Mar.  16,  1876 

June  21,  1883 

Dec.     3,  1P91 

Dec.  IS,  1854 

Mnr.    3,  1887 

Nov.     2,  1876 

Dec.     4,  1890 

June    3,  1875 

Jan.   18,  1872 

Dec.     5,  1889 

Feb.     5,1885 

Trans 

Feb.  18,  1892 

April  1 9,  1 883 

Feb.  21,  1853 

June  18,  1885 

Feb.  16,  1871 

June  15, 1876 

Trans. 

May     5,  1892 

Trans. 

Feb.   18,  1892 

June  21.  1883 

Trans. 

Feb.  16,   1882 

April   1,1875 

Dec.     1.  1864 

Dec.     1,  1887 

Feb.     6.  1890 

April  3,  1848 

June    1,1876 

Trans 

Feb.  21,  1889 

Mar.  17,  1831 

May    7,  i891 

Haydon,  William  Frederick,  The  Exchange,  Birmingham 
Head,   C.  James,  F.I.C.,  care  of  "W.  L.    Fransmiih     and   Co  , 

Ostriw^  Galodai,  Uralskaja,  Kos.  3,  4,  6,  St.  Petersburg,  Ri-ssia 
Head,  Harold  Elievshaw,  2i,  Auriol-road,  West  Kensington,  AV. 
Head,  Jeremiah,  Portland-terrace,  Redcar,  Yorkshire 
Heap,  Hargreaves,  Rev.,  B.Sc,  The  Grammar  School,  Rotherham, 

Yorks 
Heath,  John  William,  33,  Upper  Gloucester-place,  W. 
Heaton,    Charles    W.,  Charing-cross  Hospital,  W.C. ;     and  44, 

Woodstock-road,  Bedford-park,  W. 
Hedley,  T.  Albert,  41,  Jean  Baptiste-street,  Montreal,  Canada 
Hehner,  Otto,  11,  Billiter-square,  E.G. 
Heller,  William  M.,  King's  College  School,  Strand,  W.C. 
:|Hellon,  Robert.  Ph.D.,  Seascale,  via  Carnforth 
Helm,   Henry  James,  Simonstone,   Hammelton-road,   Bromley, 

Kent 
Helbing.  H.  B.,  6-3,  Queen  Victoria-street,  E.G. 
Henderson,  George  G.,  M.A.,  D.Sc,  F.I.C.,  the  Technical  College, 

204,  George  street,  Glasgow 
Hendrick,  James,  Laurel  Cottage,  Watermoor,  Cirencester 
Henmng,  E.  C,  The  Bow  Brewery,  Bow,  E, 
Hepburn,  J.  G.,  LL.B.,  Dartford,  Kent 
Hepworth,  Thomas  Cradock,  45,  St.  Augustine's-road,  Camden- 

square,  N.  W. 
Herman,  Douglas,  Ecclcston  park,  Prescot 
Heron,  John,  care  of  Messrs.  Garton,  Hill,  &  Co.,  Southampton 

Wharf,  Battersea,  S.W. 
Hewett,  John  Theodore,  St.  John's  College,  Cambridge 
Hewlett,   John    C,   40,  Charlotte-street,    Great    Eastern-street, 

London,  E.G. 
IHeycock,  Charles  T.,  M.A.,  24.    Fitzwilliam-street,  Cambridge 
Heyes,  J.  F.,  Rev.,  M.A.  Oxon.,  F.R.G.S  ,  Mag.lalen  College,  and 

32,  Hempstall-road,  West  Hampstead,  N.W. 
Heywood,  Charles  A.,  Ivy  Bunk,  Cardiff 
Hej'wood.  Henry,  Cardiff 

|Heywood,  J.  Garnett,   127,  Sutherland-avenue,  "MaidaVale,  W. 
Heywood,  Joseph  H.,  23,  Holland  street,  Rochdale 
Heywood,  J.  S.   C,  19,  Inverness-terrace,  Kensington-gardens, 

W. 
Hibbert,  Walter,  14,  Goldhurst-terrace,  South  Hampstead,  N. AY. 
Hickey,  John  Joseph,  Heathfield,  Seymour-grove,  Old  Trafiurd . 
ilHiddingh,  .Michael, Newlands,  near  Capetown 
Hiepe,  AVilliam  L.,  Ph.D.,  The  Laboratoiy,  Kilverl's  Buildings, 

AA'ithy  Grove,  Manchester 
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Pate  of  Election. 
Jan.  20,  1870 
March  16,1882 
Dec.   16,  1858 


Feb.  7, 
Mar.  5, 
May  15, 
Feb.  7, 
May  5, 
Jan.  20, 
Nov.  18, 
June  21, 
Dec.  18, 
April  15, 


1853 
1892 
1873 
1878 
1892 
1870 
1886 
1883 
1884 
1844 


Trans. 


Kor.  16,  1882     Trans. 


Dec.  18,  1879 

Trans. 

April  15, 1836 

April  17, 1873 

Dec.     1,  18-7 

May    7,  1885 

Mar.    1,  1883 

April  17, 1890 

June  11,  1876 

Dec.     3,  1885 

Mar.  16, 1876 

Dec.     3,  1891 

D3c.     2,  1880 

June  18,  1891 

Mar.     4,  1886 

Dec.     2,  1886 

May     i,  1865 

Feb.    7,1878 

•Mi.r.    1,  1883 

May  17,  1888 

Feb. 19, 1891 

May    7,  1885 

Higgins.  Clement,  M.A.,  5,  Trebovir-road,  Fa'-l's  Court-road,  W, 
||Hill,  Alexander,  Campanas,  15,  Cordova,  Spain 
Hill,  Alfred,  ]\[.D.,F.I.C.,  Medical  Officer  of  Health,  The  Council 

House,  Birmingham 
Hills,  Frank  C,  Chemical  Worics,  Deptford,  S.E. 
Hills,  Harold  F.  149,  Bow  roan,  London,  E. 
|;Hills.  Walter,  225.  Oxfoid-street,  W. 
Hind,  H.  R..  67,  High-street,  Clapham,  S.W, 
Hinnell,  Henry  Leonard,  Knowsley-chamhers,  Bolton 
Hislop,  G.  E.,  Gasworks,  Blackstoiin-road,  Paisley 
Hiaiop    r^awrence,  Dalmeny,  Saline.v.  Chester 
||Hobbs,  Bedo,  The  Brewery.  H'gh-street,  Mnidonhead 
Hodgis,  Herbert  J.,  Stonele'gh,  Worp'e  road,  Wimblfdon 
Hodges,   John  F..   Prof..  M.D.,   F.LC,   J. P..  Queens   College, 

Belfast,  and  Sandringham.  Malone-road,  Belfast 
llHodgkin,    John,   F.I.S.,  F.LC,  12,   Dynevorroad,  Ricbmond- 

on-1  hames 
Hodgkinson,    W.    R.    Eaton,  Prof,    Ph.D.,    F.R.S.E.,    8,    Paik- 

villas,  Blackheath,  S.E. 
Hodgson,  Christopher,  High  Houso,  Eppleby,  Darlington 
II Hodgson.  H.  Tylston.  Harpenden,  Herts 
Hogben,  Walter,  15,  Pilrig-street,  Edinburgh 
Hogg,  Edward  (jrindle,  1,  Southwick-street,  flyde  Park-square, 

W. 
Hogg,  ^y.  Douglas,  M.D.,  62.  Champs  Elysees,  Pa^is 
Holbum,  A.,  Cowan,  B.Se.,  10,  West-gaidcn-sfreet.  Glasgow 
Holcroft.  Harold,  M.A.,  56,  Compton-road.  Wolverhampton 
Hok'ale,  Thomas,  12,  Hyde  Park-road.  Halifax 
Holland,  Philip,  27,  A^berh  road.  Southport 
Holliilay.  John,  The  Gas  Works,  Scarboro' 
Holliday,  Robert,  Huddersfield 

Holloman,  Frederick  R.,  54,  Russell-road,  Cust'^m  House,  E. 
Holloway,  George  Thomas,  57  and  58,  Chancery  lane,  W.C. 
Holt,  George  Crompton,  Soap    Manufacturer.?,    Albion  Work.s, 

Congleton,  Cheshire 
Holzmann,  M.,  Ph.D.,  ^Larlborough-house.  S.W. 
Hooker,  A.  H.,  Board  of  Health,  Cairo.  Egypt 
|;.Hooper,  David,  Ootacamund,  ^Madras  Presidency,  India 
Hooper,  E.  Grant,  24,   Bloouifield-terrace,  Buckingl.am  Palace- 
road,  S.W. 
IIHooper.  Ernest  F.,  c'o  Messrs.  Burt,  Boulton,  and  Hiiywt<d, 

Prince  Regent's  Wharf,  Victoiia  Docks,  E. 
Hope,  Cliarles  Frederick,  Piof.  M.R.A.C.,  3-1,  Grosvenor- terrace, 

Yc  rk 
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Date  of  Election. 
Fell.  3,  1887 
Dec.  15,  1892 
Mar.  4,  1886 
De3.  7,1882 
Feb.  16,  1871 
Mar.  17,  18&7  Proc. 
Dec.  7,  1882 
Feb.  18,  1869 
Nov.  3,  1870  Trans. 
April  21, 1887 
Dec.  18,  1879 
Mar.  4,  1875 
June  20,  1889 
Dec.  7,     1882 

Feb.  19,  1880 
Jan.   20,  1876 

May  20,  1886 
April  4,  1889 
April  4,  1889 

Mar.    2,  1871 

Feb.  21,  1878 
Feb  23, 1841 
June  17,  1880 

Dec.  17. 1868 
May  17,  1888 
Dec.    5,  1889  I  Trans. 


June  4, 1 885 
Nov.  16,  1882 
Nov.  20,  1884 

Aprill9, 1883 
Dec.  18,  1879 
Mar.  18,  1869 

Feb.  1,1883 
Dec.  3,  1885 
April  4,  1878 


Trans 


Hori,  E ,  Tokyo  Hygiene  Laboratorj-,  Kauda  Kii,  Tokyo,  Japan 
Horsfall,  John,  Plantation  House,  Cloughfold,  Lanca-^liiie 
||Hoskins,  Arthur  Percy,  Corporation  Gas  Work?,  Belfast 
Hotblack,  Herbert  A.,  Cannon  Brewery,  Brighton 
Houlder,  W.  W.,  10,  Ossulton  villas,  Southall-gieen,  .^outliall 
Houlding,  AVilliam.  B.Sc,  Staule}-  House,  AnfieUl,  Liverpool 
IIHowiird,  Alfred  G.,The  Green,  Tottenham,  and  Stratford,  E. 
Howard,  Alfred  K.,  Flint,  North  Wales 
II  Howard,  David,  Rectory  Manor,  Walthamstow 
[[Howard,  D.  Lloyd,  jun.,  Kectory  Manor,  Walthamstow 
Howard,  John,  22,  Ashby-road,  Canonhury 
Howard,  Thomas,  50,  Ellington-street,  Liverpoolroad,  N. 
Howard,  George  William,  49,  Pier-road.  Eriih,  Kent 
Howe,    J.    Lewis,    M.D.,    Ph.D.,  Scientist   to  the    Polytechnic 

Society,  Louisville,  Kentuckj',  U.S.A. 
Howell,  Ri  ginald,  95a,  Southwark-street,  S.E. 
Howie,  W.  L.,  Cornbrook  House,  Clarendon-road,  Eccles,  Lan- 
cashire 
Howson,  George  W.  S.,  L^ppingham  School,  Rutland 
Hoyle,  Richard  Ashworth,  11,  Market-square,  Lytham,  Lanes. 
Hoyles,  Henry  Richardson,  care  of  Messrs.  Treacher  and  Co., 
By  cull  a,  Bombay 
IJHudleston,  W.  H.,  M.A.,   F.G.S.,  8,  Stanhope  Gardens,  South 
Kensington,  S.W. 
Hudson,  AVilliam,  B.Sc.  (Lond.\  The  Lilies,  Twickenham 
*Hughes,  F.  R.,  Bo'ness,  Linlithgowshire 
Hughes,  George  Henry,  Analytical  Laboratory,  Barbadoes,  West 

Indies;  and  79,  Mark-lane,  E  C. 
Hughes,  John,  Analytical  Laboratory,  79,  Mark  lane,  E.G. 
Hughes,  John,  3,  West-street,  Finsbury-circus,  E.G. 
Hughes,  Robert  Edward,  B.Sc.  (Lond.),  Sunuingdale  ;  8,  Gilridge- 

road,  Eastbourne;  The  College,  Eastbourne 
Hughes,  T.  Vaughan,  Greenfield  Mills,  Holywell,  North  Wales 
Hughes,  Thomas,  Boruugh  Analyst,  West  V\  harf  Cardiff 
Hulme,  James,  Mount  House,  Holiingwortb,  Hadfield,  near  Man- 
chester 
Humphrys,  Norton  H..  4,  The  Paragon,  Wilton  road,  Salisbury 
Hummel,  J.  J.,  7,  Moorfield-villas,  Woodsley  road,  Leeds 
Hunt,  Charles,  Birmingham  Gas  Light  Works,  Windsor- street, 

Birmingham 
Hunter,  John,  Minto  House,  Medical  School,  Edinburgh 
Hunter,  Matthew,  Jl.A.  Oxon,  Rangoon  College.  Lower  Burmnh 
Huntington,    A.    K.,    Prof.,    Metallurgical    Laboratory,    Kind's 
College,  W.C. 
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Date  of  Election. 
Dec.  3,  1885 
Dee.  3,  1885 
Mar.  21,  1861 
Feb.  6,  1890 
Jan.  17,  1884 

Feb.  7,  1867 
April  4,  1889 
Kov.  15,  1888 
Jan.   19,  1882 

Dec.  7,  1S71 
Dec.     6,  1883 

Dec.  15, 1892 
Feb.  16,  1882 
Dec.  16,  1875 

Kov.  19,  1885 

Feb.  1,  1883 

Dec.  7,  1882 
Dec.  5,  1889 
Dec.  18,  1884 
Dec.  4,  1890 
Dec.  15,  1881 
Mar.  6,  1S90 

Dec.  6.  1883 
Dec.  15,  1884 

Dec.  6,  1888 

June  16,  1887- 
May  16,  1878 
Feb.  18,  1888 

Feb.  17,1881 
Feb.  7,  1878 
Feb.  6,  1879 
Nov.  16,  1882 
Feb.  19,  1S91 


Trans. 


Proc. 


Trans 


Trans, 
Trans, 
Trans, 


Hurst,  George  H.,  22,  Blacl<friarsstreet,  Salfcrd 
Husband,  John  Cecil,  57,  George-street,  Cheetham,  Manchester 
Huskisson,  H.  O.,  77,  Swlnton-street,  Graj's  inn-road,  W.C. 
Hutchinson,  Arthur,  Pembroke  College,  Cambridge,  M.A.,  Ph.D. 
Hutchinson,  C.  Clark,  193,  Romford-road,  Stratford,  B. 

Illnce,  Joseph,   11,  St.  Stephen's-avenue,  Shepherd's-bush,  W. 
Ingle,  Herbert,  Poole,  near  Leeds 
Ingram,  A.  C,  Mounsey,  5,  Buchanan-terrace,  Paisley 
Irons,   Herbert  E.  J.,  Chatham,   New   Brunswick,  Canada,  and 

Hapenden,  St.  Albans 
Irvine,  Robert,  Roy.=*ton,  Granton,  near  Edinburgh 
II Irwin,  Wilfred,  The  Grange,  Polygon-road,  Higher  Crumpsall, 

Manchester 
IlLsaac.  John  F.  V.,  18,  Montserrat-road.  Putney,  S.W. 
Isherwood,  Thomas,  University  School,  Southport 
Ivey,  W.   Edward,  Canterbury  College,  School  of   Agriculture, 

Lincoln,  Xew  Zealand 
Ivatt,  Albert,  B.A.,  11,  Willis-road,  Cambridge 

Jackson.  Alfred  H.,  B.Sc,  Prof.,  c  o  Wm.  Bowen  and  Co.,  Collins- 
street,  W,  Melbournp,  Australia 
Jackson,  Edward,  27,  Beaufort-road,  Edgbaston,  Birmingham 
IJJackson,  Eric  H.,  B.Sc,  61,  Portland-street,  Manchester 
Jackson,  Herbert,  3,  Amyand  Park  Gardens,  East  Tv\ickenliam 
Jackson,  John  Richard,  51.  Abbotsford-place,  Glasgow- 
Jackson,  Wm.,  F.G.S.,  61,  Beaconsfield-terrace,  Northampton 
Jackson,  John  Charles,   M.R.C.S.,  L.R.C.P.,  2,  Fulham  Park- 
villas,  Fulham,  S.W. 
Jackson,  Piobert,  18,  Harrington-street,  Dublin 
II Jackson,    R.  Yaleniine,    Ph.D  ,  care   of  the  Scotch   and   Iiish 

Ox\  gen  Company,  Polmadie,  Glasgow 
Jackson,   Urban  Arthur,  43,   Great  Ducie-sireet,   Strange- ways, 

Manchester 
llJadhava,  K.  B.,  Baroda,  Bombay  Presidency,  India 
Jago,  William,  F.I.C.,  32,  Clarendon-villas,  Brighton 
II James,  Christopher,  care  of  Elliott's  Melal  Company,  Pembrey 

Co[  per  Works,  R.S.O.,  Bury  Port,  South  Whales 
James,  J.  William,  Ph.D.,  29,  Redcliffe-street,  Bristol 
Jamieson,  Alexander,  5,  St.  Mark's-crescent,  Regent's  Park,  N.W. 
tliJapp,  F.  R.,  M.A.,  LL.D.,Ph.D.,  F.R.S.,  University,  Aberdeen 
J'armay,  Gustav,  Winnington-park,  Northwich,  Cheshire 
Jenkins,  Henry  Charles,  17,  St.  Julian's-road,  Kilburn,  N.W. 
t  Ungstaflf  Medallist,  1891. 
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Pate  of  Election. 

Nov.  20,  1890 

May     5,  1887 

Feb.     1,  1883 

Apnll7,1879 

Feb.     4,  1875 

Dec.  18,  1884 

Feb.  21,  1878 

Trans 

Feb.     1,  1883 

May  16,  1872 

May  20,  1886 

Dee.     6,  1883 

May  10,  1866 

Dec.  18,  1884 

April  17, 1879 

Dec.  15,  1892 

May  20.  1866 

April  6,1871 

Trans. 

Dec.     4,  1873 

Trans 

May     4, 1876 

Trans 

May  16,  1878 

Dec.  15,  1 856 

May  15,  1890 

Feb.  19,  1891 

Feb.  18,1892 

May     7,  1891 

Feb.  21,  1891 

Dec.  16,  1886 

Trans. 

Feb.  17,  1881 

Trans. 

June    2, 1856 

Dec.  5,  1889 

Dec.  20,  1883 
Dec.  7,  1882 


Jenkins,  Wallis,  9,  Arnold-street,  Aulaby-street,  Hull 
yjenkins,  Jolin  11.   B.,  Chemical  Laboratory,  G.   E.  Ry.  Works, 

Stratford,  E. 
Jenner,  Thomas,  Brewery  House,  Taunton 
Jewson,  Francis  A.  B.,  11,  Kenwyn-road,  High-street,  Clapham 
llJohnson,  David,  F.G.S.,   P.ll.M.S.,  3,   Victoria-road,   Clapham, 

S.W. 
!|Johnson,  Frank,  Thariss,  Huelva,  Spain 
Johnson,  George  Stillingfleet,  11,  Savile-row,  W. 
Johnson,  James  Edward,  40,  Edmiston-road,  Stnitford,  E. 
Johnson,  John  Grove,  41,  Cross-street,  Fiusbury,  E.G. 
Johnson,  J.  T.,  Oakham  School,  hutland 
Johnson,  Samuel,  174,  QueeuVroad,  Everton,  Liverpool 
Johnson,  Samuel  H.,  AVarreu  Hill  House,  Loughion,  Essex 
Johnstone,  James  D.,  Mos.s  Bank,  Fettercairn,   Lawrence-kirk, 

N.B. 
Johnstone,  William,  1.3,  Fish-street-hill,  Eastcheap,  E.C. 
Johnston,    William    George,    4,    Hilgrove-road,    Finchley-road 

South  Hampstead,  N.W. 
Jones,  A.  Wentworth,  B.A.,  15,  Cambridge-gardens,  Folkstone 
Jones,  E.  W.  T.,  Pennfields,  Wolverhampton;   and  10,  Victoria- 
street,  Wolverhampton 
Jones,    Francis,   F.R.S.E.,    Beaufort   House,    Alexandra,    Park, 

Manche^ter 
llJones,  H.   Chapman,  Eoyal  College  of  Science,  South  Kensing- 
ton, S.W. 
Jones,  Henry  William,  Grosvenor-street,  Coventry 
Jones,  Hodgson,  Meadowville,  North-road,  Highgate,  N. 
Jones,  John  Archyli,  26,  Baker-street,  Middlesborough 
Jones,  M.  William,  343,  Aspen-terrace,  Church,  Lancashire 
Jones,  Lionel  Manfred,  Eoyal  College  of  Science,  South  Kensing- 
ton 
Joseland,     Walter    Herbert,    Mitchell's    Wood    Cottage,    near 
Chesterton,  StafFonlshire 
■  Jowett,  William  Hall,  Blackburn 

Kawakita,  Michitada,  Engineering  College,  Tokyo,  Japan 

Kay,  William  E.,  Gowansbank,  Busby,  near  Glasgow 

Kay,  William,  Rev.,  B.A.,  114,  Mount-street,  Grosvenorsquare, 

W. 
Kaye,  Jilmes  R.,  M.D.,  Medical  Officer  of  Health,  Town  Hall, 

Huddersfield 
jlKeeling,  Fiank,  Dapdune  Cottage,  Guildford 
Keen,  Austin,  Sunny  Bank  Villas,  Edgerton,  Huddersfield 

C 
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I'Hte  of  Election. 
Mar.  19,  1874 

April        1867 


May     4,  1882 

Dec.  18,1884 

'Dec.  17,  1874 

Dec.     5,1889 

Dec.  20,  1883 

Aprill5,  1875 

Dec.     7,  1882 

April  15, 1886 

.Tnn.   17,  1884 

Nov.  50,1890 

Feb.   15,  1872 

Trans. 

Feb.  17,  J  881 

Trans. 

Mar.  15.  1888 

Dec.     7,  1876 

Dec.    5,  1872 

Trans. 

;VIar.    1,  1877 

May     7, 1891 

Trans. 

Dec.     2,  1886 

May  15,  1890 

Feb.     2,1888 

Trans. 

May  17,  18S8 

June  19,  1873 

-3ray  16,  1889 

Vec.     6,1888 

Mar.    5,  1885 

Jane  20,  1889 

May  16,  1878 

Vec.     5,  1S89 

June  18, 1891 

Dec.   18,  1879 

June  16,  1864 

Feb.     6  1873 

Kellner,  William,  Ph.D.,  Chemical  Department,  Eoval  Arsenal 

Woolwich,  S.E. 
llKemp,  David  Skinner,  Missenden  Yilla,  Coverdale-road,  Shop- 
herd's  Bush,  W. 
Kemp,  AVilliam  Joel,  Mountfield,  Hawkhnrst 
Kendall,  George  Frederic,  B.A.,  The  Hollies,  Stratford-upon-Avon 
Kendall,  James  Alfred,  Lonesome  Chemical  Works,  Streatham 

Common,  S.W. 
Kenwood,   Henry  R.,  M.B.,  CM.  (Edin.),  L.R.C.P.  (Lond.),  189, 

Adelaide-road,  N.W. 
Kerry,  "Willinm  H.  R.,  Wheatlands,  Windermere 
Keyworth,  George  Alexander,  St.  Hilar3%  Hastings 
Kilner,  Frederick  James,  Royal  Infirmary,  Bristol 
Kilpatrick,  Charles,  Laboratory,  Health  OfEce,  Holt  Town  Depot, 

Manchester 
Kilpatrick,  W  Stirling,  4,  Anntield-plai^e,  Glasgow 
Killop,  John  M.,  Puloh  Brain  Snieltins:  Works,  Singapore 
||Kinch,  Edward,  Royal  Agricultural  College,  Cirencester 
King,  Alfred  John,  Ingersley  Vale,  Bollington,  near  Alacclesfield 
King,  C.  Mill  rd,  21,  Godliman-street,  E  C. 
King,  J.  F.,  Laboratory  of  City  Analyst,  Edinburgh 
Kingzett,  Charles  T.,  Trevena,  Amhurst-park,  London,  N". 
Kinninmont,  Alex.,  21,  Abbotsfordplace,  Glasgow 
|Kippipg,   F.   Stanley,  Ph.D.,  D.Sc.   (Lond.),  7,  Melborne-grove, 

South  Kensington 
Kirby,  Herbert  E.,  307,  High  Holborn,  W.C. 
Kirk,  Oliver.  Rlaemire,  Greysoutben,  v\h  Carlisle 
Kirkland,  J.  Booth,  Princes-hill,  Carlton.  Melbourne,  Victoria 
Kirkman.  Henry  James,  Landore,  Alkali  Works,  Swansea 
||Kitchin,  Archibald,  F.l.C,  Si-ragill  House,  Whitehaven 
Kitchin,  John,  The  Middlesex  Hospital,  W.C. 
IIKnaggs,  Alfred  Battye,  Springfield  Mill,  Morley,  near  Leeds 
Knight,  Alfred  Henry,  34,   Bentley-road,  Prince's-park,  Liver- 
pool 
Knight,  Frederick  Charles,  Boston  and  Colorado  Smelting  Com- 
pany, ArL'O,  Colorado,  U.S.A. 
Knights  James  West.  County  Laboratory,  Cambridge 
Knott,  Frederick  Thomas,  The  Laurels,  Eltham-road,  Lee,  S.E. 
Knowles,  John.  Messrs.   Bowman,  Thompson  and  Co.,  Lostock,- 

Gralam.  near  Northwich 
Knowles,  Joshua,  Stormerhill,  Tottington,  Bury 
Knox,  G.  W.,  B.Sc,  Hoole's-chambers,  Bank-street,  Sheffield 
Koch,  Walter  Edward,    M.A.,  F.G.S.,   Sharpsburg,    Allegheny 
County,  Pennsylvania 
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So 


r>ste  of  Election. 
Xov.  17,  1887 
June  17,  1886 

.Time    8,  1885 

Feb.  17, 1859    Trans. 


Feb.  3, 

1859 

Feb.  16, 

1888 

Pec.  15, 

1892 

Jan.  18, 

1877 

Mar.  4, 

1886 

June  18, 

1885 

May  7, 

1891 

June  21, 

1877 

June  21, 

1883 

April  15, 

1880 

May  7, 

1891 

Feb.  21, 

1889 

Mar.  4, 

1886 

Nov.  16, 

1876 

Feb.  6, 

1890 

June  17, 

1850 

June  17, 

1880 

Jan.  19, 

18S2 

Feb.  2, 

1S8S 

April  17 

1890 

April  17 

1890 

Dec.  16, 

1886 

April  4, 

1889 

Feb.  2, 

1388 

Dec.  3, 

1891 

Dec.  5 

1889 

Dec.  6 

1883 

Koga,  Toshimasa,  The  Imperial  ifint,  O.salia.  Japan 

Kohn,  Charlers  A.,  Ph.D.,  B.Sc,  Chemical  Laboratory,  Universitr 

College,  Brownlow-street,  Liverpool 
Koningh,  Leonard  de,  325,  Kennington-road,  S.E. 
Kyna.^ton,   Josiah   W.,   Chemical    Laboratory,     3,   Oak-terrace, 

Beech -street,  Liverpool 


Feb.     1,  1883 


IlLackersteen,    Mark   Henry,  M.D.,  M.E.C.P.    Loud.,    M.P.C.3. 

Eng.,  F.L.S..  Medical  School,  and  163,   State-street,  Chicago, 

Illinois.  U.S.A. 

Lafosse,  Charles  E.,  Abbofsford,  Wildercombe  Park,  Ilfracombe 

IlLamb,  Thornton  Charles,  The  Polygon,  .\rdwiok.  Manchester 

Lancaster,  Williatn  James,  F.R..A.S.,   F  R.G.S.,  F.R.M.S.,    The 

HoUie?,  Hands-B-orr.h  Wood,  Birmingham 
Lang,  William,  jun.,  Cross  Park,  Partick,  N.B. 
Langer,  Charles,  Ph.D.,  5,  Redesdale-terrace,  South  Hampstead 
ILangham,    Rev.    R.    Xorman,    M..\.    (Cantab),    F  L.C.,    Head 
Master,  Rastrick  Grammar  School,  Brighoiise 
Trans.'     Lapraik,    William,    Ph.D.,    F.I.C.,    Chemical    Laboratory,    Sfc. 
Bartholomew's  Ho.^pital,  E.C. 
Lascelles,  B.  P.,  B.A.,  HarroW^ 

Last,  Frank  B.,  Laboratory,  78,  Mansell-terrace,  Swansea 
Lauder,  Alexander,  University  College  of  Xorth  Wales,  l^angor 
Lauer,  Wm.  Eggleston,  657  and  659,  Broad>Tay,  New  York  City 
Trans '     Laurie,  Arthur  P.,  49,  Beaumont-<quare,  Mile  End,  E. 
liLaw,  Channel!,  Ilsham  Dene,  Torqnav 
Law,  Robert,  F.R.M.S.,  The  Royal  Mint.  :Melbourne 
Trans.    "La'^es,  Sir  John  Befinet,  F.R.S..  Rotham-^ted,  near  St.  Alban? 

Lawrance,  Henry  Awbrey,  28,  Gmsvenor-road,  GuHnersbury,  AV. 
Laws,  J.  Parry,  3.  Fy field-road,  Oxford 
Tran.?,;     i.awson,  Thomas  Atkinson,   Ph.D.,   D.Sc,  15,  Alexandra-rot d, 
N.W. 
IlLaycock,  William  Frederick,  Ph.D.,  2,  Park-street,  Dewsbury 
Lea,  A.  Sheridan,  Calus  College,  Cambridge 
II Leach,  Walter,  27,  St.  Andrew's-phee,  Bradford 
Leaper,  Clement  Joseph,  19,  Belvidere-roail,  Taunton,  Somer.'et 
Lease,  Frank  E.,  Melapi  Estate,  Sanrlakan,  British  Xonh  Borneo 
Leather,  J.  Walter,  Ph.  D.,  care  of  Land  Revenue  and  Agricul- 
tural Department.  Government  of  India,  Calcutta 
Ledingham,  L.  Xapier,  Longley  Farm,  Longley,  near  Sheffield 
Lee.  Herbert  C,    The   New    Westminster    Brewery   Company, 

Earl-street,  Horseferry-road,  S.W. 
Lee,  Eobert  Brewer,  B,S«.,  B.  A.,  6,  Warwick-street,  Kensington, 
W. 

c  2 
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Date  of  Election. 


June  18,  1891 

Mar.     1,  1833 

Feb.     6,  1873 

Dec.     1,  1887 

Dec.     3,  1891 

May  16,  1889 

Dec.  18,  1879 

May     7,  1891 

Jan.   17,  1889 

Dec.     1,  1887 

Dec.     3,  1891 

Jan.  17,  1889 

June  17,  1886 

Jan.    19.1882 

April  17, 1890 

Feb.     6,  1879 

Trans. 

April  19, 1883 

Mar.  ]5,  1388 

Trans.  1 

Mar.  20,  1884 

j 

Nov.   '8,1869 

Trans. 

Feb.  16,  1888 

Trans. 

Feb.  21.  1878 

April  1.5,  1880 

June  21,  1866 

May     5,1892 

Mar.     5,  1874 

April  15, 1886 

Trans. 

Feb.     7,  1878 

May     5,  1892 

Nov.  21,  1853 

'Sov.    7,  1872 

Trans. 

June  21,  1883 

Feb.  19,  1880 

Feb.     3.  1876 

Trans. 

Jan.    17,  1889 

Feb.  16,1871 

Leeds,  Frank  IT..  26,  East  Bank,  Stamford-bill.  X. 
Leeming,  T.  H.,  Burneston  House,  Barking-road,  Plaistow,  Essex 
Lees,  Charles.  Grange  College,  Leominster 
Lees,  Samuel,  jun.,  Park  Bridge,  Ashton  under- Lyne 
Leffler,  Rudolf,  21,  Haveloek-streef,  Sheffield 
ijLegg,  John    Edmund,   M.A.,    F.LC,   Weymouth  College.    Ing 

Eavan,  Carlton-road,  Weymouth 
Leibius,  Adolph,  Ph.D.,  Eoyal  Mint,  Sydney 
Leicester,  James,  3,  Queen's  Parade,  Brandon  Hill,  Bristol 
Leigh,  Cecil,   Birmingham  Small   Arms  and  Metal  (Company, 

Addeiley  Park  Rolling  Mills,  Birmingham 
Lennox,  David,  M.D.,  1-44,  Nethergate,  Dundee 
Lennox,  Robert  N.,  3,  Inverness-terrace,  Fuiham,  S.W. 
Lenox,  Lionel  P.,  Ph.B.,  Leland  Stamford  University,  Palscelto, 

Calirornia 
Leon,  John  Temple,  38,  Portland-place,  W. 
Le.scher,  Frank  Harwood,  60,  Bartholomew-close,  E.G. 
Lescher,  Herman,  61,  Egerton-gardens.  South  Kensington 
Letts,  Edmund  Albert,  Ph.D.,  Queen's  College,  Belfast 
Levy,  Lawrence,  3,  Yen'  Tree  Avenue,  Carrington,  Notts. 
Lewes,  Vivian  B.,  19,  Park-row,  Greenwich,  S.E. 
Lewis,  A.  E.,  94,  Tritonville  road,  Sandymount,  Dublin 
IlLewis,  W.  J.,  Mineralogical  Museum,  Cambridge 
Lewkowitsch,  Juliu.<,  Ph.D.,  Wliitehall  Soap  Works,  Leeds 
Lichtenstein,  T.,  Chemical  Works,  Silvertown.  E. 
Liepmann,  Henry,  Ph.D.,    Chemical    Laboratory,   40,   Lexbam- 

gardens 
Ligbtbown,  J.  H.,  13,  Victoria-crescent,  Eccles,  near  Mtncbester 
Lindley,  Hubert  Edward,  13,  St.  Bartholomew-road,  Camden-road, 

London,  N. 
Linford,  J.  S.,  16,  Gladstone-street,  Anlaby-road,  HuU 
Ling,  Arthur  E.,  Carlton  Villas  Lambton-road,  Cotteuham  Park, 

Wimbledon 
Linnell,  Arthur,  New  Cransley  IroE   and   Steel  Co.,  Kettering 
Liiitern,  Albert  A.,  B.Sc.,  Kendrlck  School,  Reading 
|Liveing,  G.  D.,  M.A.,  Cambridge 
jLiversidge,  Archibald,   F.E.S,   Prof.,  University,  Sydney,  Nev? 

South  Wales 
Livingston,  W.  J.,  London  County  Council,  Spriug-garden-s,  S.W. 
li  Lloyd,  Alfred,  The  Dome,  Bognor,  Sussex 

Lloyd,    F.  J.,  Agricultural   Laboratory,  4,   Lombard-court, E.C, 
Lloyd,  Giorge,  10,  Hallifoid  street,  E.-;sex-road,  N. 
Lockyer,  William  John,  7,  St.  Julian's  Farm-road,  West  Nor- 
wood, S.E. 
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Date  c 

f  Election. 

Mar. 

20, 

1884 

Apri 

18, 

1872 

Bdc. 

15, 

1881 

Feb. 

20, 

1873 

Feb. 

7, 

1878 

May 

4, 

1882 

June 

15, 

1882 

De.-. 

18, 

1884 

Dec. 

15, 

1856 

Feb. 

21, 

1878 

Feb. 

3, 

1876 

Dec. 

6, 

1888 

Feb. 

18, 

1892 

Dec. 

3, 

1891 

Feb. 

16, 

1877 

^lar. 

6, 

1890 

Dec. 

5, 

1867 

Dec. 

4, 

1890 

Dec. 

5, 

1872 

May 

], 

1878 

Feb. 

19, 

1874 

Kov. 

18, 

1886 

Feb. 

3, 

1S59 

Feb.  16,  1888 
Jun«  20,  187S 
April  21, 1864 

Feb.  21,  1853 
Feb.  2,  1888 
April  4,  1878 
Dec.     2,  1886 


Trans. 


Trans. 


Trans 

Trans. 

Trans, 


Trans. 


Trans 


London,    J.    Edward,   M.D.,    62,    Main-street,    George    Town, 

Demerara 
[Longstaff,  George  Blundell,  M.A.,  M.B.  Oxon.,  M.R.C.P.,  Hitih- 

land.s.  Putney  Heath,  S.W. 
1  Looker,  Percy  Stratford 

Loram,  H.  Y.,  19,  Hillside  road,  Stamford  hill,  N, 
ll.ouis,  D.  A.,  77,  Shirland-gardens,  Maida  Vale,  W. 
Love,  Edward  G.,  Ph.D.,  69,  East  54th-slreet,  New  York,  U.S.A. 
jLovibond,  Thomas  Watson,    F.LC.,  The  Tyne  Brewery,  N<;w- 

castle-on-Tyne 
Low,  Charles  William,  M.B. ,  Stowmarket 
jLowe,  Charles,  Summerfield  House,  Peddish,  near  Stockport 
I  Lowe,  Walter  Bezant,  M.A.,  Stranraer  School,  Wickhaai.  near 

Fareham.  Hants 
Lowe,  W.  F.,  Cambrian  View,  Chester 
Lowman,  Oscar  A.  B.,  Ph.D.,  424,  Bru.-h-street,  Detroit,  Michii;an, 

U.S.A. 
Luckett,  A.  H.,  The  Palace  School,  Endfield,  Middlesex 
Ludlow,  I.iionel,  The  Cape  Copper  Co.,  O'okiep,  Namaqua-hmd, 

Cape  of  Good  Hope 
Luff",  A.  P.,  M.D.,  B.Sc.  (Lond.),  M..R.C.P.,  47,  Weymouth-strect, 

Cavendish -square,  W. 
Lumsden,  John  S.,  B.Sc,  5,  Paradise-road,  Dundee 
Lunge,  Dr.  George,  Polytechnicum,  Zurich,  Switzerland 
Lunt,  Joseph,    B.Sc,    5,    Souih-view,    Eeclestouroad,    Ealing 

Dean,  W. 
ilLupton,  Sydney,  Grove  Cottage,  Roundhay,  Leeds 
Lyon,  J.  B.,  Brigade  Surgeon,  East  India,   U.  S.   Club,   16,   St. 

James's-square,  S.W. 
Lj'on,  J.  G.,  The  Aire  Tar  Works,  Knottingley,  Yorks 
Lyons,  Albert  Brown,  A.M.,  M.D.,  Honolulu,  Hawaiian  Islands 
IILyto,  F.   Maxwell.  F.I.C.,  Assoc   LC.E.,  60,  Finborou-li  road, 

Kensington,  S.W. 


Maben,  Thomas,  5,  Oliver-place,  Hawict 
Macadam,  C.  T.,  The  Lake,  Snaresbrook,  Essex 
plactear,  James,  F.K.S.E.,  2,  Victoria-mansions,   Wes'.niinster, 

S.W. 
Macadam,  Stevenson,  Ph.D.,  F.R.S.E.,  Surgeons'  Hall,  Edinburgh 
||Macadam,  Stevenson,  J.C.G.,  jun.,  Surgeons'  Hall,  Edinburgh 
Macadam,  W.  Ivison,  F.R.S.E.,  Surgeons'  Hall,  Edinburgh 
Macan,  Hugh  O'Donaghan,   Imperial  buildings,  LudjLjaie-circus, 
E.C. 
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Date  of  Election, 
.^prilir,  1890 

Mav  7,  1891 
lilar.  4,  1886 
June  18,1891 

Dec.     2,  1880 

Mar.  6,  1890 
June  17, 1875 

Dec.  2,  1887 
Dec.  2,  1886 

Dec.  4,  1890 
Dee.  3,  1874 
Feb.  18,  1892 

Mar.  5,  1885 
Jan.  15,  1844 

Jan.  17,1889 

April  17,1879 
Feb.  17,  1881 

Feb.  1, 1880 
June    4,  1885 

April  19, 1888 
Feb.     6,  1S90 


May     1,  1862     Trans. 
June  ^ll,  1888     Trans. 

I 
May  5,  1892  , 
May  7,  1885  ■ 
Dec.  17,  1857     Trans 


Feb.  4,  1858 
Feb.  7,  1853 
June  16,  1881 


Trans 


Feb.  15,  1883     Trans. 


piacArtliur,  J.  Stewart,  46,  Melville-street,  Vollokshields, 
Glasgow 

ilacDonald,  William,  Chinese  Polj-technic  Institution,  Shanghai 

MacEwen,  Peter,  4,  Gresley-road,  Hornsey-lane,  X. 

Macfie,  K.  A.  Scott,  B.A.  (Cantab),  68,  Rodney-street,  Liver- 
pool 

Macfarlane,  James  A.,  care  of  Mr.  Eobert  Stevenson,  917, 
Vender-street,  Vancouver  City,  British  Columbia 

Macintyre,  Alfred  E.,  St.  John's,  X.B.,  Cana^Ia 

Mac  Ivor,  K.  W.  Emerson,  c/o  Hannay's  Patents  Company,  67, 
Great  Clyde-street,  Glasgow 

Maekay,  Angus,  Technical  College,  Sydney,  N.S.W. 

Mackay,  J.  B.,  Liliie  Prof.  A.K.C.L.,  Director  of  the  School  of 
Mines,  Sandhurst,  Victoria,  Australia 

Mackean,  William,  14,  Palmer-street,  Westminster,  S.W. 

Mackenzie,  D.  C,  106,  Leadenhall-street,  E.G. 

Mackenzie,  AVilliam  Cos.sar,  Tewfikich  College  of  Agriculture, 
Ghizeh,  Cairo 

Mackey,  Wm.  McD.,  Victoria-chambers,  South-parade,  Leeds 

Maclagan,  Douglas,  Sir,  M.D.,  F.R.S.E.,  University  of  Edinburgh, 
and  28,  Heriot-row,  Edinburgh 

MacLeroy,  Arthur  Lloyd,  M.A.  (Oxon),  L.S.A.,  12,  George-street- 
Bath  wick  Hill,  Bath 

Macmillan,  J.  L.,  1,  Mangoe  lane,  Calcutta 

MacMuun,  Charles  A.,  M.A.,  M.D.,  F.R.M.S.,  Oakleigh,  Wolver- 
hampton 

Macnab,  William,  14,  Great  Smith-street, Westminster,  S.W. 

Macnair,  Duncan  Scott,  Ph.D.,  B.Sc,  People's  Palac-e,  Technical 
Schools,  London,  E.,and  Hampden  House.  Phoenix-street,  N .  W. 

JlacSwiney,  E.,  13,  North  Main-street,  Coik 

Mactaggart,  James  Guthrie,  care  of  Messrs.  Boarhead  and  Co., 
Singapore 

Madan,  H.  G.,  Bearland  House,  Gloucester 

Maiden,  Joseph  Henry,  C.irator,  Technological  Museum,  Sydney, 
N.S.W. 

Major,  George  Harry,  Higher  Grade  Boys'  School,  Llanelly 

piallet,  F.  R.,  18.  The  Common,  Ealing,  AV 

Mallet,  J.  W.,  Ph.D.,  M.D.,  F.R  S.,  University  of  Virginia, 
Albemarle,  Co.  Va.,  U.S.N.A. 

IIManuing,  F.  A.,  18,  Billiter-street,  E.G. 

Marcet,  W.,  M.D.,  F.R.S.,  Flowermead,  Wimbledon  Park,  S.W. 

llMarsh,  Charles  W.,  Ph.D.,  126,  Liberty-street,  New  Yoik, 
U.S.A. 

ilarsh,  J.  E.,  University  Museum,  Oxford 
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Date  of  Election 

Feb.     6,  1890     Trans. 

Dec.     3,  1891 


Feb.  19,  1891 

Nov.  20,  1890 

Dec.  6,  1888 

Trans. 

June  16,  1887 

Nov.  11),  1885 

Dec.  6,  1883 

Feb.  19,1891 

April  7,  1870 

June  1,  1871 

Dec.  1  1887 

June  -l,  1851 

Trans. 

Mar.  2,  1871 

Nov.  4,  1858 

Dec.  2,1380 

Dec.  5,  1889 

Feb.  6,  1890 

)Jec.  5,  1889 

Jan.  19,  1882 

Trans. 

Dec.  4,  1873 

Juue  15,  1876 

Trans. 

ixiwQ  17,  1880 

Trans 

Dec.  1,  1887 

Jan.  17,  1884 

May  3,  1870 

Dec.  7,  IS 65 

Dec.  5,  1867 

Juue  7,  1888 

Feb.  3,  1887 

Dec.  1,  1887 

Feb.  2,  1?88 

Feb.  21,  1889 

Marshall,     Hugh,     D.Sc,    F.E.S.E.,    Chemistry    Department. 

University  of  Edinburgh 
Marshall,  John   AVillis,   8,   Fairfield-terrace,    AVest  Park-street, 

Dewsbury 
Marshall,  Keginald  Tom,  25,  Lancaster-park,  Eichmoud,  Surrey 
Marshall,  T.  Rhymer,  D.Sc,  University  College,  Cardiff 
Marshall,  William,  c/o  D.  G.  Rose,  Esq.,  Samarang,  Java 
Marshall,  AVilliam,  F.l.C,  15,  Wcst-street,  Rochdale 
Martin,   Major   Gerald   Ward,  F.R.G.S.,  Assay  Office,   Imperial 

Mint,  Bombay 
Martin,  W.  H.,  183,  Kiug's-road,  Chelsea,  S.W. 
Martin,     William    Morley,    203-205,     Old    Christchurch-road, 

Bournemouth 
Martindale,  William,  10,  New  Cavendish-street,  W. 
llMardneau,  George,  21,  Mincing-lane,  E.C. 
lIMartineau,  Sydney,  South-road,  Clapham-park,  S.W. 
Maskelyne,  Nevil  Story,  F.R.S.,  M.P.,  Salthrop,  Wroughton,  Wilts 
Mason,  Alfred  Henry,  F.R.M.S.,  46,  Jewin-street,  London,  E.C. 
II Mason,  James,  Eynsham-hall,  near  Witney,  Oxon 
Mason,  William  Brand  wood,  117,  Derby-street,  Bolton 
Mason,  James  Braik,  9,  Balgay  Avenue,  Dundee 
Mason,  Francis  H.,  25,  Margaret te-terrace,  Oakley-street,  S.W. 
Mason,  G.  B.,  12,  Croombridge -road,  South  Hackney 
Alasson.    D.    Orme,    M.A.,   B.Sc,  The   University,  Melbourne, 

Australia 
Masters,  William,  Sub-Deputy  Opium  Agent,  Gya,  Bengal,  India, 

and  82,  Oxford-gardens,  Notting  Hill,  W. 
II Matthews,  C.  G.,  The  Laboratory,  Bridge  Chambers,  Burton-on- 

Trent 
Matthews,   Francis  Edward,   Ph.D.,  Royal   Indian  Engineering 

College,  Cooper's  Hill,  Staines 
Matthews,  Wm.    Edward,  Prof,  The  Stawell  School  of  Mines, 

Stawell,  Victoria,  Australia 
IJMatthey,  Edward,  78,  Hat  ton -garden,  E.C. 
Matthey,  George,  F.R.S.,  78,  Hatton -garden,  E.C. 
IIMaswell,  Theodore,  B.A.,  M.D.  Camb.,  B.Sc.  Loud.,  29,  AVoolwich- 

common,  S.E. 
Maybury,  Charles  Walter,  141,  Church-street,  Eccles,  Lancashire 
Mayhew,  E.  W.  A.  Augustine,  Freemantle,  Western  Australia 
McArihur,  J.  F.,  Belgrave-cresceut,  Eccles,  near  Manchester 
l|McArihur,    John,     F.R.S.E.,    196,    Trinity-road,    AVandsworth 

Common,  S.W. 
McBretney,  Edmund  G.,  24,  Eastfield-road,  Casllefoid,  York 
McCalmau,  George,  India-street  AA'^est,  Glasgow    , 
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Date  of  Elec'.ion, 
Feb.  C,  1890 
Feb.  4,  1875 
Nov.  20,  1890 
Dec.  17,  1857 
Dec.  17,  1874 
Feb.  18,  1892 
Mar.  3,  1887 
May     5,  1892 

Feb,     6,  1868 


Feb.  17, 

1881 

April  4, 

1889. 

Feb.  18, 

1882 

Feb.  18, 

1892 

Feb.  16, 

1871 

May  20, 

1875 

Nov.  19, 

1885 

Dec.  18, 

1884 

Dec.  5, 

1889 

May  7, 

1891 

Feb.  18, 

1875 

April  20 

1876 

June  21, 

1888 

Dec.  18, 

1843 

Feb.  1«, 

1892 

Feb.  19, 

1891 

Feb.  19 

1880 

Feb.  21 

1889 

April  4 

1889 

Dec.  1 

18S7 

May  7 

1885 

Dec.  18 

,1862 

Trans. 


Trans. 


Trans. 


Trans 


Trans. 


Trans, 


Trans, 
Trans. 
Trans. 
Trans 


May    -7,  1885 


McConnell,  Arthur  H.,  35,  Bernard-street,  Russell-square,  W.C. 
jMcCowan,  William,  F.I.C.,  The  Brewery,  Reading 
jMcCiibbin,  William  A.,  Mill  Bank  House,  West  Derby,  Liverpool 
McDougall,  Alexr.,17.  Belmont-street,  Southport 
McDnugall,  John,  Clifton  House,  Greenwich-park,  S.E. 
McFall,J.E.  Whitley,  Bank  field -road,  West  Derby,  Liverpool 
McGowan,  Georij:e,  Ph.D.,  Harris  Institute,  Preston 
McKerrow,  William  James,   D.Sc,  Chemical  Department,  Royal 

Naval  College,  Greenwich,  S.E. 
McLeod,  Herbert,   F.R.S.,   Indian   Civil  Engineering    College, 

Cooper's  Hill.  Staines 
McMillan,  Walter  George,  Chemical  Department,  Shell  Factory, 

Co.ssipore,  Calcutta,  India 
|McMurtry,   George  Cannon,  Wallaroo  Smelting  Works,  AYallaroo, 

S.  Australia 
McRoberts,  George,  Todhill,  Newton  Hears.  Renfrewshire,  N.B. 
Meacham,  Chas.  Stephen,  62,  Earl-street,  Maidstone 
[jMeldola,  Raphael,  F.R.S.,  6,  Brunswick  square,  W.C. 
Melmore,  Pattinson  B.,  Chemical  Laboratory,  Maryport 
Menzies,  Thomas  J.,   M..A..,  B.Sc,  Rector,  Strauraer  Academy, 

Stranraer,  Wigtown 
Mercer,  Francis  M.,  89,  Bishopsgate-street  within,  E.C. 
Mercer,  Thomas,  Great  Hey,  Edenfield,  near  Bury,  Lancashire, 

and  ring  Bank  Brewery,  Edeufield,  near  Bury 
Merrils,  Frederick  Johnson,  371,  Glossop  road,  Sheffield 
Merry,  James  Sanders.  5,  Hichmond-villas,  Swansea 
llMessel,  Rudolph,  Ph  D.,  Silvertown,  Essex 
llMieis,    Henry   A.,   M.A.,    F.G.S.,   Eden    Cottage,   Beckenbam, 

Kent 
||Millar,  James,  care  of  Andrew  M.  McCi"indell,   76,  Buccleuch, 

street,  Glasgow- 
Millar,  James  Hill,  Mason  College,  BTmingham 
Millard,  Edgar  J.,  50,  Hillside-road,  Stamford  Hill,  N. 
llMiller,  A.  K.,  Ph.D.,  Ardwick  Brewery,  Manchester 
Miller,    Harry  East,  Ph.D.,    1264,   Fourteenth-street,  Oaklands, 

California 
Miller,  James  Bruce,  A.I.C.  Rubislan.  Den  North,  Aberdeen 
IMiller,  John  A.,  Niagara  University,  Buttalo,  New  York 
IjMiller,  N.  H.  J.,  Pli.U.,  Harpenden,  Hertfordshire 
llMills,   E.   J.,   D.Sc,    F.RS.,    Young    Professor    of    Technical 
Chemistry  in  the  Glasgow  and   West  of  Scotland  Technical 
College,  60,  John-street,  Glasgow 
||Milne,  Alexander,  M.A.,  M.B.,  Surgeon,  Indian  Medical  Depait- 

meut,  Bomimy,  and  BjcuUa,  Bombay 
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T)a.tP  of  Election. 
June  21,  1877 
May  5,  1892 
Dec.     1,  1887 

April  15,1886 
May    7,  1891 

June  18, 1891 


Fel...  15,  18';  2 

Trans  i 

Feb.  IS,  1892 

Dec.  18,.  1879 

Mar.  3, 1887 

Proc, 

Mny  5,  1892 

Dec.  2,  1836 

Feb.  19,  1891 

Mar.  6,  1890 

Feb.  18,  1864 

Feb.  21,  1889 

Jan.  7,  1888 

April  3,1873 

June  17,  1880 

Trans. 

Dec.  18,  1879 

Trans. 

May  5,  1892 

F.!b.  19,  1880 

Trans. 

Dec.  3,  1874 

Dec.  3.  1891 

Nov.  4,  1869 

May  7,  1891 

June  20,  1889 

Dec.  15,  1851 

Feb.  16,  1872 

Milne,  G.  A.,  24,  New  Queen-street,  Scarborough 

Milnes,  Ernest  E.,  Asbfield,  Braflford 

Mingaye,  John   C.   H.,    Depai'tment    of  Mines,   Assay    Branch, 

Sydney 
Minty,  Henry  Oliver,  38,  Kestrel-avenue,  Herne-liill,  S.E. 
Mitchell,  Charles  Ainsworth,   B.A.  Oxon.,  Farnley-roid,  South 

Xoi-vvood,  S.E. 
Mitchell,  Thomas,  c/o  E.  Jlitchell,  Esq.,  Crossmonnt,  Bridgend, 

Perth,  N.B. 
l|Mond,  Ludwig,  F.E.S.,  20,  Avenue-road,  St.  John's-wood,  M.W. 
Mond,  Kobert  Ludwig,  M.A.,  F.E.S.E.,  The  Poplars,  20,  Avenue, 

road,  Regent's  Park,  N.W. 
jlMondy,  Edmund  F.,  Government  Engineering  College,  Howrah, 

Calcutta,  India 
IIMoody,  G.   Tattersall,  D.Sc,  The  Ferns,  Therapia-road,   Honor 

Oak.  S.E. 
j|Moor,  Cresacre  George,  B.A.,  101,  Leadenhall-street,  E.G. 
Moos,  N.  A.  F.,  Pooua,  India 

Moore,  Frederick  Herbert,  45,  St.  Mary's-road,  Peckham,  S.E. 
Moore,    Ira,    Ph.D.,  70,   Taylor-street,  Tonge,  Middletou,  near 

Manchester 
Morfit,  Campbell,  Ph.D.,  132,  Alexa-idra-road,  Abbey-road,  X.W. 
Morgan,  Arthur   F.,  Chemical    Laboratory,    Central  Chambers, 

Newport,  Mon. 
ilMorgan,  John  James,  Milton  Lodge,  Brecon-road,  Abergavenny, 

Mon. 
Morgan,   "William,    Ph.D.,    The    Technical    Institute,    Nelson- 
terrace,  Swansea 
Moritz,  Edward  R.,  Ph.D.,  72,  Chancery-lane,  W.C. 
llMorley,  H.  Forster,  M.A.,  29,  Kylemore-road,  West  Hampstead, 

N.W. 
Morris,  Albert,  115,  Hope-street,  Dunkinfield 
Morris,  G.  Harris,  Ph.D.,  6,  Alexander-road,  Burton-on-Trent 
Morris,  John  Edward,  Park  Dale,  Wolverhampton 
Morris,  Joseph,  Stamford->treet,  Moss'ey,  near  Manchester 
Morrison,  John,  Chemical  Engineer,  St.  Peter's  Chemical  Manure 

Works,  Newcastle-on-Tyne 
Morrison,  George  R.,  Richmond  House,  Plaistow,  Essex 
Morrow,  Henry  W.,  M.S.,  Ph.D.,  604,  Market-street,  Wilming- 
ton, Delaware,  U.S.A. 
Morson,  Thomas,  124,  Southampton-row,  Russell-square,  AV.C, 

and  42,  Gordon  square,  W.C. 
Morton,  Edward  Handfield,  Hook  House,  Hook,  near  Winchfield, 

Hampshire 
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Date  of  Election. 
Feb.  7,  1884 
April  17, 1890  I  Trans. 

Jan.  19,  1871 
Jan.  19,  1871 
Dec.  2,  1880 
April  15,  1886 
June  21,  1888 

June  18,  1891 
Feb.  16,  1884 
June  Id,  1884     Trans 


Jan.   17,  1889 

Feb,  16,  1871 

Trans>. 

Mar.  30,  1870 

Feb.     S,  1859 

Trans. 

April  17, 1890 

May     5,  1892 

Mar.  15.  18«8 

Dee.    7,1871 

Feb.  17,1876 

Trans. 

Jan.   21,1869 

Dec.     3,  1873 

Dee.     4,  1890 

Trans. 

Nor.    3,  1870 

Trans. 

Dec.     4,  1890 

Feb.  18,  1892 

Mar.    6,  1890 

Feb.     3,  1887 


Morton,  Percy,  Christ  College,  Brecon,  South  Wales   . 
Mosentbal,  Henry  de,  220,  Winchester  House,  Old  Broad-street, 

K.C. 
|Moss,  John,  Galen  Works,  Wilson-street,  New  Cross-road,  S.E. 
Moss,  Richard  J.,  F.I.C.,  St.  Aubvn,  Ballybrack,  Co.  Dublin 
ilMott,  H.  A.,  Ph.D.,  61,  Broadway,  Room  56,  New  York 
Moul,  Frank,  Alder.sgate  Chemical  Works,  Soutball 
Mousley,  Frank,  c/o  E.  Jackson,  5,  Grantham-road,  Sparkbrook,  , 

Birmingham 
Mousley,  H.  J.  Marston,  Kingsbury,  26.  Portland-road,  Edgbaston 
llMoyle,  R.  E.,  B.A.,  Heightley,  Cliudleigh,  Devon 
Mueller,  Baron  Ferdinand  Von,  K.C.M.G.,  M.  and  Ph.D.,  F.E.S., 

Melbourne,  care  of  Dulau  and  Co.,  37,  Soho-square 
Muir,  James,  The  Yorkshire  College,  Leeds 
Muir,  M.  M.  Pattison,  M.A.,  F.R.3.E.,  Fellow  aid  Praelector  in 

Chemistry,  Gonville  and  Caius  College,  Cambri  dge 
piuirhead,    Alexander,   D.Sc,   Oakwood,   Farqubar-road,    Upper 

Norwood,  S.E. 
llMUller,  Hugo,  Ph.D.,  F.R.S.,  110,  Bunhill-row,  E.G.;    and  13, 
Park-square  East,  Regent's  park,  N.W. 
Miiller,  George,    Prof.,  Ph.B.,   Curry  Hotel,  Ironwood,  Michi- 
gan, U.S.A. 
ilulrenan,  Joseph  Charles,  45,  Manor-road,  Stoke  Newington,  N. 
Munroe,   Charles  E.,    Prof.    Columbia    University,    Washingtoa 

D.C.,  U.S.A. 
plunro,  Donald,  M.D.,  CM.,  D.P.H.,  Medico-Legal  Department, 
University  of  Gla.«gow 
Munro,  J.   M.    H.,   D.Sc,   College   of    Agriculture,    Dowuton, 

Salisbury' 
JiMuspratt,  E.  K.,  Seaforth-hall,  near  Liverpool 
IJMusijratt,  Sidney  Knowles,  51,  Croxteth-rcad,  Liverpool 
Murray,    Thomas    Smith,     Chemical     Department,    Marischall, 

College,  Aberdeen 
Muter,   John,   M.A.,   Ph.D.,    F.R.S.E.,   F.LC,    Central   Public 
Laboratory,  325,  Kenniugton-road,  London,  S.E.,  and  Win- 
chester-house, Kenuington-road,  S.E. 
Myers,   Hany  C,  Messrs.    Benton,  Myers,  and  Co.,  Cleveland, 

Ohio,  United  States,  America 
Myers,  William  Shields,  B.Sc,  care  of  George  Lambert,  Esq., 

209,   Towusend-.'iireet,  New  Brunswick,  New  Jersey,  U.S.A. 
Myles,  John,  M.A.,  B.Sc,  Butterburn  Hamilton 


Nagel,  David  Henry,  M.A.,  Trinity  College,  Oxford 
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Date  of  Election. 
Mar.     5,  1874 

June  21,  1877 
Dec.  5,  1878 
Feb.     7,  1878 

Dec.  3,1891 
April  4,  1878 
Dec.     3,  1891 

April   4,  1889 

Dec.     5,  1889 

April  4,  1878 
June    1, 1871 


April  17, 
June  16, 
June  4, 
April  19, 
Feb.  18, 
Dec.  3, 
Feb.  6, 
April  4, 
Dec.  7, 
Dec.  18, 
Mar.  4, 
Mar.  1, 
Dec.  15, 
Feb.  16, 


1890 
18^2 
1885 
1860 
1864 
1891 
1890 
1889 
1882 
1879 
1886 
1883 
1892 
1870 


June  4,1885 

Dec.  5,  18S9 

Feb.  1,  1883 

May  6,  1869 

Dec.  5,  1889 
April  4,  1861 
June  16,  1892 
April  17, 1879 

May  5,  1892 
Dec.    18,  1854 


Trans. 
Tran.-^. 

Trani5. 


Trans. 


Tran.= 


Traus 


||Napier,    Arthur    S.,   care    of   Herren    Mayer   &,    Miiller,    51, 

Mark^rafen-strasse,  Berlin,  AV.,  Germany 
Napier,  James,  89,  London-road,  Ipswich 
Napper,  Edward  W.,  Tlie  Hollies,  Vicarage-lane,  Bowdon 
Nason,    Henry   B.,   Ph.D..    M.D.,   LL.D.,   Prof,  of    Chemistry, 

Kensselat-r  Polytechnic.  Troy,  State  of  New  York 
Naylor,  William,  16,  Walton's-parade,  Preston 
Naylor,  W.  A.  H.,  38,  South wark-atreet,  S.E. 
Neilson,  Thomas,  care  of  the  Oregon  Iron  and  Steel  Company, 

Oswego,  Oregon,  U.S.A. 
Nesbitt,    William    Beattie,    B.A.,     M.D.,    270,    College-street, 

Toronto,  Ontario,  Canada 
Nettleton,  J.    A.,   care  of   Messrs.   Higgins   and   Co.,  Avoniel 

Distiller}',  Belfast 
llNevile,  K.  H.  C,  Crown  Lea,  Malvern 
Nevill,    Edmund     Neville,    Government    Laboratory,    Durban, 

Natal 
jSTeville,  Francis  Henrj',  Sidney  College,  Cambridge 
Newall,  John  Fenton,  8,  Market-place,  Manchester 
IjXewbult,  Francis  George,  OakIey-lodi;e,  Weybridge 
,{Newlands,  John  A.  R.,  Laboratory,  27,  Miuciiig-lane,  E.G. 
Newlands,  B.  E.  E.,  11,  Dunsmure-road,  Stamford-hill,  N". 
IJNewlauiis,  William,  P.  R.,  Rosa,  North-We^t  Province,  India 
.Newman,  William  Samuel,  The  Leez,  Madras,  India 
Newsholme,  G.  T.  Wilkinson,  74,  Market-place,  Sheffield 
Newton,  Henry  Charles,  47,  Cullcott-road,  Hampstead 
II Newton,  Howard,  Singapore,  Straits  Settlements 
Newton,  Walter,  Park-green,  Macclestield 

Newton,  William,  Ph.D.,  F.l.C,  18  and  19,  Fenchurch-street,  E.C. 
Nickolls,  J.  Bate,  'Ihe  Laboratory,  Guernsey 
j|Nichoison,  Edward,  Brigade  Surgeon,  45,  Crosby-road,  Seaforth, 

Liverpool 
Nicholson,  T.  Goddard,  St.  Thomas'  Hospital,  S.E. 
Nickels,  Wallace  Christopher,  14,  Yew-grove,  Cricklewood,  X.W. 
Nicol,  W.  W.  J.,  Mason  College,  Birmingham 
Noble,  Captain  A.,   Engineer,  Elswnck  Ordnance  Works,  New- 
castle 
Norman,  John  T.,  78,  Chelverton-road,  Putney,  S.AV. 
Norrington,  Frederick,  3,  Dowufield-roaJ,  Cdfton,  Bristol 
Norris,  Charles  James,  Greville  House,  Great  Malvern 
North,  W.,  M.D.,  Nedderdale,  Chapter-road,  Willesden  Green, 

N.W. 
Northing.  John,  96,  Tritonville-road,  Sandyinount,  Dublja 
Norton,  Fletcher,  Ciarcmont,  Huyiou,  Liverpool  , 
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Date  of  Election. 

April   i,  1878 

June  18,1891 

Jlar.    4,  1886 

Mar.    3,  1887 

May  15.  1890 

Jan.   19,  1873 

1 

1 

Jan.   17,  1848 

Trans. 

May     4,  1871 

Dec.     2,  1875 

May     6,  1858 

June  20.  1889 

Dec.     4,  1890 

Xov.    4,  1869 

May  16,  1872 

Dec,     1,  1887 

Feb.  21,  1884 

Proc. 

Mar.  17,  18S1 

Trans. 

Dee.     1,  1&87 

April  20,  1876 

Trans. 

Mar.    1,  1883 

Mar.  17,  1887 

May     7,  1891 

Feb.  16,  1888 

1 

June  16,  1SS7 

1 

Feb.   19,  1891 

Dec.  15,  1851 

1 

Dec.  21,  1871 

1 
Trans 

llNorton,    Prof.    T.   H.,    Ph.D.,   University    of   Cincinnati,  Ohio, 
U.S.A. 
Notter,  J.  Lane,  M.  A.,  M.D.,  West  Cliff,  Woolstons,  Southampton 

Obach,  Eugene,  Ph.D.,  F.I.C.,  2,  A'ictoria-road,  Old  Charlton, 

Kent 
O'Connor,  J.  William,  Messrs,  Flower  and  Sons,  The  Brewery, 

Stratford-upon-Avon 
Oddy,  Eobert  Walter,  Waterhouse,  Toad-lane,  Roehd:ile 
Odling,   Walter,   132,   High-street,  and  at  Messrs.   Bass  &  Co., 

Burton-on-Trent 
Odling,  William,  M.B.,  F.R.S.,  15,  Norham  Gardens,  Oxford 
Ogston,  G.  H.,  Analytical  Laboratory,  39,  Lime-street,  E.C. 
Oman,  J.  Campbell,  Prof.,  Government  College,  Lahore,  Punjab, 

India 
O'Neill,  Charles,  14,  Cecil-street,  Greenheys,  Manchester 
O'Mahony,  D.  J.,  (Queen's  College,  Cork 
Ormandy,  Wm.  Reginald,  Chemit-al  Laboratory,  Owens  College, 

Manchester 
Orme,  Temple  A.,  University  College,  W.C. 
yOrmerod,  Joseph  Arderne,  M.B.,  M.R.C.P.,  25,  Upper  Wimpole- 

street,  W. 
ijOrmiston,    Archibald    R.,    Heathland,    Uddingston ;  aud    203, 
St.  Vincent -street,  Glasgow 
Orsman,  W.  J.,  jun..  The   Roburite  Explosives   Co.,  Gathurst, 

near  Wigan 
0's«hea,  L.  Trant,  Firth  College,  Sheffield 

Cstersetzer,   Julius,  Me.<-;rs.  W.  and  H.    M.  Goulding,  Minure 
Mautifacturers.  Dublin 
tO'Sullivan,  C,  F.R.S.,  140,  High-street,  Burton  on-Trent 
O'Sullivan,  James,  26,  Ashby-road,  Burton-on  Trent 
O'Suilivaii,  Patrick  T.,  57,  Great  Britain-street,  Cork 
Ough,  Lewis,  6,  Upper  King-street,  Leicester 
Overbeck,  Otto  G.  S.  L.,  10,  Town  Hall  street,  Grimsby 
Overend,    Fred.   Lawrence,  B..\.    (Oxon),  Blair   Lodge    School, 

Polmout  Station.  X.B. 
O.vford,    Arnold    Whilaker,    Rev.    M.    A.,    8,    Henrietta-street, 

Cavendish-square,  W. 
Oxland,  Robert,  Dr.,  32,  Portland- square,  near  Plymouth 

||Page,  Frederick    James   Montague,  B.Sc,  98,   .\lderuey-strcet, 
Lupus-street,  S.W. 

t  Longstaff  Medallist,  1884. 
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Pate  of  Klectinn. 
Jan.    17,  1884 

May     4,  1882 

Nov.  19,  1S68 
April  19, 1888 
April  17,  1879 
Jan.   19,  1SS2 

Dec.  7,  18^2 
Jan.   17,  1889 

Dec.  5, 1889 
Nov.  20,  1890 


Trans 


SSOT.    2,1865 

Trans. 

Feb.  18,  1892 

Feb.  17,  1876 

Tran.^. 

May  17,  1888 

Feb.  19,  1880 

AprU21,lS70 

J'lne  21,  1883 

Mar.     5,  1885 

Tians. 

Mar.  17,  1870 

Trails. 

Dec.     3,  1 863 

Trans. 

Mar.    5,  1868 

Traus. 

Dec.    3,  18S5 

Trans. 

Jan.  17,  1889 

Jan.   16,1874 

Feb.     4,  1870 

Trans. 

Jan    17,1884 

May  20,  1886 

Mar.    7,  1870 

Dec.  16,  1886 

Dec.     7,  1882 

Jan.    17,  1889 

llPallister,  J.   M'.,  D.Sc.  Heathfield-teirace,  Cottage-road,  Head- 

ingley,  Leeds 
Palmer,    Alfred    Xeobard,    19,   King-street.,    "Wrexham,   Xortb 

Wales 
[iPalmer,  Dr.  W.  J.,  32,  Bassett  road.  W. 
Palmer,  Henry  John,  Penleigh  House,  Cotham  Grove,  Bri.slol 
Palmer,  Walter,  Westfield,  Reading 
Parker,   Joseph   E.,   Fairbrace   Tilia,    Sassex-avenue,    Ashford, 

Kent 
'i Parker,  R.  H.,  35,  Clifton-road,  Maida-rale,  W. 
Parker,  Robert  Hodgson,   c,o  Mr.    Parker,  genr.,   Buckingham- 

villa,  Keynsham,  Bristol 
Parker,  T.  Gordon,  Ashton  f.odge,  Lcighroad,  Clifton 
Parkes,  Thomas,  30,  HopwooJ  street,   Barnsley 
[Parkinson,     James,      F.G.S.,     Queen's-chambers,     Pirie-street, 

Adelaide,  South  .Australia 
Parry,   Ernest  John,   B.Sc,    Brooklands,  Bentham  Manor-road, 

Tiiomton  Heath 
Pan-y,  John,  Ebbw  Yale  Works,  Monmouthshire 
Parsons,    William,   Dispensary,    St.     Baribolomew's    Ho.spi:a], 

E.C. 
Pasley,  H.  F.,  Hanover-chambers,  8,  King-street,  Manchester 
Patchett,  Isaac,  F.I.C.,  1,  Leopold-square,  Leeds 
Paterson,  James  Rymer,  B.Sc,  10,  Millerfield-place,  Edinburgh 
Patterson,  George,  The  Mambre  Saccharine  Co.,  Fulham  Palace- 
road,  Hammersmith,  S.W. 
Patterson,  T.  L.,  care  of  Messrs.  John  Walker  and  Co.,  Greenock 
Pattinson,  John,  75,  The  Side,  Newcastle-upon-Tyne 
II  Paul,  Dr.  B.  H.,  Analytical  Laboratory,  1,  Victoria-street,  AVest- 

minster.  S.W. 
Paul,  Lewis  Gordon,  Ph.D.,  Messrs.  Read,   Holliday  and  Sons, 

Huddersfield 
Peace,  Frank  Kenworthy,   c/o    George  Peace,  Monton  Grange, 

Eccles,  near  ilam  hester 
Pearce,  William,  jun.,  Chemical  Works,  Bow  Common,  E. 
llPedler,  Alexander,  Prof.,  Presidency  College,  Calcutta 
Peile,  Henry,  Shotley  Bridge,  co.  Durham 

Pendlebuiy,  William  Henry,  M.A.,  Ch.  Ch.,  Oxon.  and  6,  Glad- 
stone-terrace, Dover 
Penney,  M.  D.,  11,  High-street,  Hull 
Pentecost,  Stephen    James,    Nottingham-road,    New    Basford, 

Nottingham 
Peppe,  Thomas  Eraser,  Tiril  Estate,  Pamlin,  Bengal,  India 
Percival,  John,  M.A.,  Carperby,  Bcdale,  Y^orks 
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Bate  of  Klection. 
April  17.  1884 
June  IS,  ]  891 
Dec.  15,  1856 
AprillT,  1884 

Feb.     6, 1890 

Dec.     6,  1888 

May    2,  1867 

June  16.  1881 
Peb.  1,  1877 
June  20,  1889 


Tab,  16.  1802 
Feb.  21,  1889 

Jun.  16,1837 
Dec.  7,1882 
Jan.  16,  1862 

Feb.  19.  1891 
Feb.  7,  1878 

April  17,1890 
Dec.     5,  1889 

Jan.  15,  1874 
Dec      2,  1887 

Dec.  20,  1883 
Dec.  5,  1889 
Feb.  21,  la^'g 
Mar.  17,  1881 
Feb.  16,1882 
April  4,  1889 
Dec.  4,  1890 
Nov.  15.  1860 
Feb.  23, 1841 


Pro3. 

Trans. 
Trans. 
Trans. 

Proc. 


Trans. 

Trans. 
Proc. 

Trans. 


Trans, 


Perkin,  A.  G.,  8,  Montpelier-terrace,  Hvde  Park,  Le^da 
Pekin,  Frederick  M.,  Heriot  'Watt  College,  Edinburgh 
tyPerkin,  W.  H..  Ph.D.,  F.R.S.,  The  Chestnuts,  Sudbury,  Harrow 
Perkin,  W.  H.,  inn.,  F.R.S.,  Fairview,  Wilbraham-road,  Fallow- 
field,  Manchester 
Perman,  Ed^ar  Philin,  B.Sc,  University  College,  Cardiff,  and  1, 

Gordon-road,  Neath.  Cardiff 
Perry,  George  Edward,  6,  Norwood-villas,  Edgbaston,  Birming- 
ham 
Peterson,  F.  W.,  Deputy  Assay  Master,  H.M.  Mint,  Bombay,  54. 

Talbot-road,  Bayswater,  W. 
Philip,  Arnold,  43,  Onslow-road,  Richmond 
Phillips,  A.  G.,  18,  Fopstone-road,  Kensington,  S.W. 
Phillips,  Benjamin,  c/o  Messrs   Phillips  and  Co.,  3,  West  street, 
Finsbury-circus,  E.G.,  and  Oriental  Bank-buildings,  Bombay, 
India 
Phillips,  Henry  Harcourt,  183,  Moss-lane  East,  Manchester 
Phillips,  Henry  Joshua,  Ebbw   Vale  Iron   Works,  Ebbw  Vale, 

Jlon. 
Phillips,  J.  Stanley,  Wentworth,  Upper  Long  Ditton,  Surrey 
Phillips,  Samuel  E.,  sen.,  Wokingham-road,  Reading 
Phipson,    T.    L.,    Ph.D.,   Laboratory    of  Analytical  Chemistry, 

Putney,  S.W.,  and  HoUham  Villa,  Putnej%  S.W. 
Pickering,  M.  Samuel,  40,  Price-street,  Burslem 
II  Pickering,  Percival  Spencer  Umfreville,  M.A.,  F.R.S.,  48,  Bryan- 

ston-square,  W. 
llPicton,  Harold,  B.Sc.  80,  Regents  Park-road,  X.W. 
Pike,  Alfred  Edridire,  Westminster   Hospital  Medical  School, 

Caxton-street,  Westminster,  S  W. 
yPike,  William  Herbert,  Ph.D. .University  College,Toronto, Canada 
Pilkington,  Herbert,  M.I.M.E.,  Midland  Coal,  Coke,  and  Iron 

Company,  Apedale,  near  Newcastle,  Staffordshire 
]]Pilley,  John  J..  Ph.D.,  Crescent  Lodge,  Camberwell  Grove,  S.E. 
Ping,  William,  2,  Sandbourneroad,  Brockley,  S.E. 
Pingstone,  G.  Arthur,  5,  Speenham-road,  Bri.vton,  S.W. 
Pisani,  0.  V.,  Gibraltar-house,  Rochmount-road,  Upper  Norwood 
Pitt,  Theophilus,  16,  Cohjman-street,  E.G. 

Platts,  John  Charles,  25,  Harcourt  road,  Crookesmoor,  Sheffield 
Platts,  Thomas,  7,  Victoiia-street,  London,  S.W. 
||Pla3*er,  J.  H.,  Thatcham  Hou?c,  Thatcham,  Berks 
*Playfair,    Lord,    K.C.B.,     F.R.S.,    68,    Onslow-gardene,    South 
Kensington 

t  LongstalT  Medalist,  1888. 
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Pate  of  Election. 

Dec.     2,  1880    Trans. 


Apri 

I  1, 

1858 

June 

7, 

1888 

Dec. 

4, 

1890 

Dec. 

4, 

1848 

Mar. 

6, 

1862 

Feb. 

19, 

1891 

Peb. 

16, 

1882 

Dec. 

1**, 

1884 

Dec. 

6, 

1883 

Feb. 

21 

1884 

Apri 

115 

1880 

May  19,  1864 

Mar.    2,  1876    Trans, 


.May  16,  1861 

Dec.  5,  1872 

May  4,  1882 

Jan.  17,  1889 

Dec.  3,  1891 

Feb.  17,  1870 

Jane  15,  1871 
April  4,  1889 
Jan.  17,1889 
June  15,  1882 
Nov.  15,  1888 
.Feb.  18,  1892 
June  21,  1883 
June    .3,  1875 

Dec.    2, 1886 


Dec.     2,  1886 

Mar.    4,  1868 
Dec,     5,  1889 


Trans. 


Trans. 


Proc. 
Trane, 

Tians. 


Tran-s, 


Plimpton,   R.   T.,   Ph.D.,    23,   Lansdowne-road,  Clapliam-road. 

S.AV. 
Pochin,    Henry    Davis,    c/o    W.    G.    Cover,   3,   Malvern-villas. 

Camden-road,  Bath 
Pollard,  F.  Ernest,  Old  Cross,  Hertford 
Pond,  James  Alexander.  .Auckland,  New  Zealand 
Pontifex,  Edmund  A.,  M.I.C.E.,  72,  Cornwall  Ga.dens,  S.W. 
Pooley,  Thomas  A.,   B.Sc,   F.I.C.,   121,    The  Grove,   Denmark 

Hill,  S.E. 
Pope,  Wm.  Jackson,  Central  Institution,  Exhibition-road,  S.\7. 
Porter,  Herbert,  22,  Waldegrave-road.  Norwood,  S.E. 
Porter.  T.  Cunningham,  Rev.,  Eton  College,  Wiadsor 
Potter,  Charles  E.,  care  of  Messrs.  Tate  &  Sons,  Love-lane  Sugar 

Refinery,  Liverpool 
Power,  Francis  R.,  The  Royal  Mint,  Melbourne 
Preller,  Charles  S.  Du  Riche,  Loch  Broom  House,  18,  Margaret- 
street,  Cavendish-square,  W. 
llPrentice,  Manning,  Woodfield,  Stowmarket 
Prescott,  Albert   B.,   M.D.,   University,   Ann  Arbor,  Michigan, 

U.S.A. 
Prestwich,  Joseph,  F.R.S.,  Shoreham.  Sevenoaks,  Kent 
Prevost,  E.  W.,  Ph.D..  Elton,  Xewnham   Gloucester 
ii Price,  Arthur  F.,  524,  Sacramento,  San  Francisco 
Pricstlay,  Charles  W.,  B.Sc,  Avonbrook,  Tewkesbury,  Gloucester 
Priestley,  Lawrence.  Xewark-on-Trent 
Pritchard,  Prof.  William,  President  Royal  Yetcrinary  College, 

N.W. ;  and  5,  Regent's  Park-road,  Gloucester-gate,  X.W. 
Procter,  Henry  R.,  F.I.C.,  The  Yorkshire  College,  Leeds 
Proctor,  Charles,  Upland  House.  359,  Upland-road,  Dulwich,  S.E. 
Provis,  John.  Emu  Bay,  Tasmania 
llPullar,  Rufus  D.,  Ochil,  Perth 
PuUinger,  Frank,  B  A.,  27,  Queen's-road,  Oldham 
PuUinger,  William.  '^7,  Queen's-road,  Oldham 
Purcell,  M.  F.,  71,  Harcourt-street,  Dublin 
Purdie,     Thomas,     Ph.D.,    B.Sc,     Assoc.    R.S.M.   University, 

St.  Andrews,  N.B. 
Pyke,  L.  S,  JL,  St.  Stephen's  Club,  Westminster,  S.W. 


Quayle,  Edwin,  F.LC,  3,  Addison-terrace,  Yictoria  Park,  Man- 
chester 
Quibell,  Oliver,  Magnus  Lodge,  Newark-on-Trent 
Quincke,  Frederick,  Pk  D.,  25,  Alma-square,  Abbey-road,  X.W. 
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Date  of  Election. 
April  17, 1879 
Dec.  1.5,  ]892 
yov.  15,  1888 
Mar.  20,  1873 
May  7,1891 
April  IS,  184.3 
Dec.  3,  1835 
May  16,  1889 
April  21, 1837 
June  17,  1880 
Jan.   17,  1884 

June  17,  1886 
April  4.  1889 
April  4,  1889 

Xov.  20,  1890 
Jan.  15,  1874 
July  16,  1892 
June  20,  1«89 
Jan.  1 8,  1866 
Mar.  17,  1887 
Nov.  18,  1886 
Nov.  16,  1882 

Aprillo.lSSO 
Dec.  15,  1881 
June  17,  1886 

Feb.  6,  1879 
May  17,  1888 

June  19,  1873 
Nov.  19,1857 
Nov.  15,  1888 

June  18,1891 
May  18,  1876 
Vpril  4,  18S9 

Jan.  17,  1889 
Jan.  17,  1889 
June  17,  1886 
May     5,  1892 


Eait,  George  Logan,  5,  Forlwyoh-road,  West  Hampstead.  X.^V. 
Eamage,  Hugh,  Ro3"al  College  of  Science,  Dublin 
Ramsay,  A.  Alexander,  Anan  Villa,  Roaeroad,  Auckland 
Trans.    ]! Ramsay,  W.,  Ph.D.,  F.R.S.,  University  College,  W.C. 

Randal],  Percy  Morrice,  3,  Belsize  Park  Gardens,  N.W. 
!     Randall,  William  B.,  Glenhurst,  Southampton 
Ranken.  Charles,  Stockton-road,  Sunderland 
Ransom.  Francis,  Bedford-road,  Hitcliin 
Rawlins,  Edward,  114,  Burley  r^ad,  F.eeds 

Rawson,  Christopher,  The  Bradford  Technical  College,  Bradford 
Trans.    I^Rawson,  Sidney  George,  D.Sc,  Westbourne,  Westboume-giove. 
West  Kirby,  Cheshire 
Ray,  William,  Fir  Bank,  Hereford-square,  Sale,  near  Manchester 
Read,  Arthur  A.,  Ventnor  House,  Honiton,  Devon 
Reckitt,  Ernest,   B.Sc,  12,  St.  John's-ierrace,  Dawes-road,  Ful- 

ham,  S.W. 
Redding,  Richard  James,  17,  Leghorn-road,  Plumstead,  S.E. 
yReddrop,  Joseph,  Laboratory,  London  and  Xorth  West.  Ry.,  Crewe 
Redman,  Henry  Ramsden,  10,  The  Gardens,  East  Dulwich,  S.E. 
Redwood,  Robert,  4,  Hishopsgate-street-within,  E.G. 
Redwood,  Borerton,  F.R.S.E.,  4,  Bishopsgate  street-witbin,  E.G. 
Redwood,  T.  Home,  2,  Fisher-street,  Red  Lion-square,  W.C. 
Trans.'     Ree,  Alfred,  Ph.D.,  1,  Brighton-grove,  Rushoime,  ilanchester 

Reed,  Lester,  F.LC.,  Hyrst-hof,  8,  South  Park-liill-road,  Croydon, 
S.E. 
lIRegester,  William,  Lawn-lodce,  Islewortb,  Middlesex 
Reid,  Walter  Francis,  Fieldside,  Addlestone,  Surrey 
Remington,  J.  Price,  Prof.,  )Sci2,  Pine-street,  Philadelphia,  Pa., 
U.S.A. 

Trans.      Rennie,  Edward    H.,  Ph.D.,  University  of  Adelaide,  S.  Australia 
Reynolds,    Colonel    Henry    Charles,    ThoruclifF,    Sandown-road, 
I         Cheltenham 
Trans.      Reynolds,  James  Emerson,  Prof.,  F.R.S.,  Trinity  College,  Dublin, 
,     Reynolds,  Richard,  13,  Briggate,  Leeds 

i     Rhodes,  Clement  T.,  144,  South  Broadwaj-,  Aurora,  Kane  County, 
I         Illinois,  United  States,  America 
I     Rhodes,  Edward,  Holly  Bank,  Frodsham,  Cheshire 
1     Richards,  D.  H.,  Bryutirion,  Oswestry 

;     Richards,   Duncan   T.,   3,   Madeira-terrace,   "Westoc-lane,  South 
I        Shields 
!  i'Richards,  Edgar,  113,  East  30th-street,  New  York 

Richards,  Percy  A.  E.,  A.I.U.,  44,  Sinclair-road,  Kensington,  TT. 
!     Richards,  William,  B.Sc,  The  Clock  llou.se.  Tooting,  S.W. 
!     Richardson,  Albert  Ernest,  Dorking,  Surrey         ' 
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Date  of  Election. 

June  18,  1835     Trans. 

Feb.  16,  1888 


Feb.  1,  1883 
Mar.  G,  1873 
Dec.  6,  1888 

Aprill9, 1866 

Dec.  1,  1864 
May  .5,  1892 
Nov.  17,  18S7 
Mar.    3,  1887 


Feb.  3,  1845 
Dec.  7,  1882 
April  3,  1873 
Feb.  16,1882 
DcL-.     6,  1888 


TrauiJ. 


Trans 


Dec.  15,  1851     Tran.-*. 
Dee.     4,  1873  | 
Mar.     3,  1864  | 

Aprill3,1872 
June  20,  1889 
June  21,  1883 
Jan.  20,  1876 

April  4,  1889 

Feb.  19,  1880 
Nov.    7,  1866     Trans. 
Mar.  17,  1887 
Dec.     4,  1890 

Feb.  21,  1889 
May    5,  1881 
Nov.  16,  1882    Tran.s. 
May    3.  1866 

Dec.  20,  1883 
Jan.  17,  1884 
April  15,  1886 


,1  Richardson,  Arthur,  22,  Meridian-place,  Clifton,  Bristol 

il Richardson,   Clifford,    fJffice    of    the    Engineer    Commissioner, 

Washington,  D.C.,  U.S.A. 
Richardson,  F.  W.,  2,  Farclifie-plaLe,  Bradford 
Richardson,  Henry,  127,  Elizabeth-street.  Cheetham,  Manchester 
Richardsof),  Hubert  X.  B.,  Tlie  Hawthorns,  Knighton  Park-road, 

Leicester 
Richardson,  Joseph,  juu.,  40,  'Warwick-road,  Choiiton-cum-Hardy, 

Manchester 
Richardson,  J.  G.  F..  Ph.D.,  Elmfield,  Knighton,  Leicester 
Richaruson,  Reginald,  E.  S.,  Elmfield,  Knighton,  Leicester 
Richardson,  W.  H.,  Dudlej' 
Richmoud,  H.  Droop,  50,  Clanricarde-garden.s,  Xotting-hill-gate, 

W. 
.Rickard,  W.  T.,  136,  Maygrove-road,  West  Hampstead,  X.W. 
JRideal,  Samuel,  D.Sc,  Hotel  Kulm,  St.  Moritz,  Engadine 
Rider,  Alonzo  John,  4,  Haddington-road,  Stoke,  Devonport 
Ridsdale,  C.  H.,  Hutton-grange.  Gtiisbrough,  Yorks 
Rigby,   John   S.,  35,   Bagot-street,  Wavertree,   Liverpool,  and 

Ditton,  Lancashire 
Riley,  Edward,  14a,  Finsbury-square,  E.C. 
Rimmington,  F.  M.,  Bradford 
Ritchie,  William,  jun.,  Kincaid-field  House,  Milton  of  Campsie, 

Glasgow 
Pobbins,  John,  57,  Warrington-crescent,  Maida-vale,  W. 
Roberts,  Emmanuel,  M.D.,  Moratua,  Ceylon 
Roberts,  Frederick  G.  Adair,  Warton-road,  Stratford,  E. 
Roberts,  Martin  F.,  Postal   Telegraph  Engineers'  Department, 

Gloucester-road,  X.W. 
Roberts,    R.    Wightwick,    Rowancroft,    Heavitree,   Exeter,   and 

Valparaiso,  Chili 
Roberts,  W.  Brittain,  Wilderspool  House,  Warrington,  Lancashire 
Roberts- Austen,  William  Chandler,  C.B.,  F.R.S.,  Royal  Mint,  E. 
Robertson,  George,  Madeira-villa,  Woodford  Green,  Essex 
IRobertson,  George  Henry,  30,  Hemstall-road,  West  Hampstead, 

N.AV. 
Robins,  Harry  H.,  Messrs.  Southwell  and  Co.,  Dockhead,  S.E. 
Robinson,  G.  Carr,  Royal  Institution,  Hull 
Robinson,  Henry  H.,  M.A.,  Imperial  College,  Hankow,  China 
Robinson,  John,  EUesmere  Mansions,   Canfield-gardens,  Hamp- 
stead. X.W. 
liogers,  Arthur  AV.,  66,  Firzwalter-road,  X''orfolk  Park,  Sheffield 
Rogers,  Francis  M.,  21,  Burma-road,  Stoke  Xewington,  X. 
Roose,  Robson,  M. D.,  4.">,  Hill-street,  Berkeley-square,  W. 

D 
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Date  of  Election. 

Dec.  17,  1855  'Trans. 

I 

Feb,  19,  1891  i 

Feb.  17,  1870  ' 

Dee.  15,  1881 
June  18,  1891     Proc. 

i  I 

Feb.   18,  1892  ' 

Mar.    6,  1890 

Dec.  19,  1872    Traus. 


Mar.  21, 

1848 

Trans. 

June  17, 

1880 

Mar.  20, 

1862 

Feb.  15, 

1872 

Trans. 

Jan.  17, 

1889 

Traus. 

Feb.  15, 

1883 

Feb.  6, 

1890 

Mar.  3, 

1851 

Trans. 

Feb.  16,  1870 


June  7,  1888 
Feb.  19,  1891 
June  18,  1868 
May      4,1882  I 

June  19,  1879     Trans, 
Dec.  20,  1883  i  Trans. 

Feb.  19,  1880  | 
Feb.  19,  1880 
May     4,  1876  I 

i 
April  16  1863  j 

Feb.  17,  1859 

June  25,  1871 
June  21,1883 


Eoscoe.   Sir  H.  E.,  M.P..  LL.D.,  F.R.-S..  10,  Bramtiam-gardeus, 
South  Kensington,  S.W. 

Rose,  Tom  Kirke,  9,  Royal  Mint,  E. 

Ross,  Lewis  Buttle,  Driffield 

Ross,  Rev.  Henry,  LL.D.,  Dallas  House,  Lancaster 

Rossiter,  Edmund  Charles,  5.  Jfagdala  Cottages,  Langlej",  Green, 
Birmingham 

Rothewell,  C.   F.  Seymour.  82,  ]\Iawson-street,  Ardwiek  Green, 
Manchester 

Rothn-ell,  Robert   R.,  82,  Mawson-street,  Ardwiek  Green,  Man- 
chester 

Routledge,  Robert,  B.Sc,  The   Xorth-Easteru  Railway  Labora- 
tory, Greenfield,  Gateshead-on-Tyne 

Rowney,  Thomas  H.,  Ph.D.,  Salerno,  Salt  Hill,  Galway 
||Roy.  Tarapusauua,  Medical  CoUege,  Calcutta 
llRoyle,  Thomas,  Dalton  House.  Upton-lane,  Forest  Gate,  E. 

Ruffle,  John,  21.  Gnoll-park-road,  Neath,  South  Wales 

Ruhemann,  Siegfried,  Ph.D..  M.A.,  Gonville  and  Caius  College, 
Cambridge 

Rumble,  Charles,  31,  Oberstein-road,  New  Wandsworth 
I  Russell,  Edward,  36,  Lucerne-road,  Highbury  Park,  N. 
llRusseli,   W.    J.,    Ph.D.,  F.R.S..    34,    Upper    Hamilton-ten-ace, 
St.  John's-wood,  N.W.  :  and  St.  Bartholomew's  Hospital,  E.G. 
llRylands,  Thomas  Glazebrook.  F.L.S.,  Highfields,  Thelwall,  near 
Warrington 

Sach,  Albert  J.,  Technical  School,  Goulburn,  New  South  Wales 
Saere,  Howard  C,  5,  Ecclesford-road,  Manchester 
Sadler,  S.  A.,  Dr.,  Cleveland  Chemical  Works,  Middlesborough 
Sadtler,  Samuel  P.,  Ph.D.,  145,  North  lOth-strect,  Philadelphia, 
U.S.A. 
||Sakurai,  J.,  Tokio  University,  Japan 
IjSaint,  W.  Johnston,  Reuter  Strasse,  2a,  Poppelsdorf  vei  Bonn, 

Germany 
Salamon,  Alfred  Gordon,  160,  Sutherland-avenue,  W. 
Salet,  George,  120  Boulevard  St.  Germain,  Paris 
llSalomons,  Sir  David  Lionel,  Broomfield,  Tunbridge  Wells  :  and 

Berkeley  Chambers,  13.  Bruton-street,  Hyde-park,  W. 
liSalt,  Henry,  M.D.C.iM.,  F.R.G.S.,  Inglewood,  Great  Malvern 
llSalter,    Thomas    W.,    Hamilton    House,   The    Croft,    Hastings, 

Sussex 
llSalter,  Mortyn  John,  Northcote,  Beaconslield-road,  New  Southgate 
Samuel,  Albert  Henry,  Aunesley,  167,  Lodge-lane,  Sefton  Park 
Liverpool 
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Dace  of  Election. 


Mar.  3,1870 

Trans, 

Feb.  18,  1892 

Dec.  6,  1888 

No7.  16, 1882 

Dec.  4,  1890 

Dec.  3,  1891 

June  17,  1886 

Feb.  2,  1888 

Feb.  6,  1890 

Dec.  3,  1885 

Juue  21, 1877 

Feb.  6,  1873 

Dec.  0,  1888 

Dec.  2,  1886 

Feb.  18,  1892 

April  21, 1887 

Mar,  15,  1842 

Trans. 

June  18,  1863 

Dec.  18,1879 

Dec.  3,  1891 

Aprill7,1890 

Mar.  3,  1887 

Mar.  1, 18S3 

Proc. 

May  7,  1891 

Nov.  20,  1890 

June  21, 1888 

April  15,  1875 

Feb.  16, 1882 

Samuel,  W.  Cobden,   Wilton   Lodge,  337;   Norwood -road,  West 

Norwood,  S.E. 
llSandberg,  C.  P.,  19,  George-street,  Westminster 

Sandercock,  Thos.  J.  Bu^-kler,  Sidcup  College,  Sidcup,  Kent 

Sanderson,  John,  Middlesborougli,  Kentucky,  U.S.A. 

Sanford,  P.  Gerald,  Blandford-lodge,  Streatham,  S.W. 

Saniter,  Ernest  Henry,  The  Laboratory,  AYigan  Coal  and  Iron 
Co.,  Wigan 

Sanyal,  Abhayacharan,  M.A.,  Professor  of  Physical  Science, 
Queen's  College,  Benares,  N.W.P.,  India 

Saunders,  Prof.  William,  Experimental  Farm,  Ottawa,  Ontario, 
Canada 

Saunders,  W.  Sedgwick,  M.D.,  L.R.C.Phys.Ed.,  M.R.C.S.,  F.S.A., 
Medical  Officer  of  Health  for  City  of  London,  13,  Queen- 
street,  Cheapside,  E.C. 

Sayers,  William  Charles,  38,  High-street,  Lewisham,  S.E. 

Scammell,  Lutlier  R.,  42-4,  King  William-street,  Adelaide, 
South  Australia 

Scarf,  S.  Isaac,  F.I.C.,  City  of  London  School,  Victoria  Em- 
bankment, E.C. ;  and  75,  Oxford-road,  Islington,  N. 

Schacht,  George  Frederick,  Windsor-terrace,  Clifton,  Bristol 
ySchiefFelin,  William  Jay,   170,  William-street,   New  York,  City, 
U.S.A. 

Schleselman,  James,  Victoria-chambers,  Dundee 
ySchofield,  James  Alexander,  University  of  Sydney,  New  South 
Wales 

Schubart,  Louis  H.,  Ph.D.,  160,  Water-street,  New  York,  U.S.A. 

Schunck,  Edward.  Ph.D.,  F.R.S.,  Oaklands,  Kersall,  Man- 
chester 

Scorgie,  James,  Poona  Villa,  King's  Gate,  Beechgrove-terrace, 
Aberdeen 
ijScott,    Alexander,    M.A.,    D.Sc,    Chemical     Laboratory,    Uni- 
versity, Cambridge 

Scott,  Charles  K.,  the  North  Brazilian  Sugar  Factories  Limited, 
Eugenho  Central  Sao  Lourenco,  Tiuma,  Brazil 

Scott,  Ernest  George,  67,  Lord-street,  Liverpool 

Scrutton,  W.,  18,  Billiter-street,  London,  E.C. 

Scudder,  Frank,  146,  Earl's-court-road,  Earl's  court,  S.W. 

Searl,  Albert,  The  Caxtons,  Miskin-road,  Dartford 

Seaton,  Edward  Cox,  Ph.D.,  The  Limes,  56,  North  Side,  Clapham 
Common,  S.W. 

Seely,  Herbert  W.,  11,  Coi-n-market,  Halifax 

Sellon,  Scudamore,  The  Hall,  Sydenham,  S.E. 

Sells,  V.  Perronet,  1,  Woodsley-terrace,  Leeds 

D  2 


52 


FELLOWS    OF   THE    CHEMICAL    SOCIETY, 


Date  of  Election. 

Mar.    4,  1875 

Trans. 

June  21,  1887 

Trans. 

Mar.    6,  1890 

Feb.     1,  1883 

Jan.   20,  1870 

Trans. 

Feb.  19,  1874 

June  20,  1880 

Feb.  20,  1873 

June    4,  1874 

June  18,  1885 

Feb.     2,  1888 

Feb.   21,  1883 

Feb.     6,  1890 

Tran.*. 

Feb.  19,  1891 

June,  16,  1887 

April   4,  1889 

Feb.  17,  1876 

Trans. 

May  21,  1874 

Dec,  16,  1886 

June  18,  1891 

Trans. 

Dec.  16,  1886 

Trans 

April  19,  1883 

Mar.  19,  1874 

Nov.  18,  1886 

April  17,  1890 

May   16,  1889 

Dec.  15,  1859 

Senier,  Alfred,    M.D.,   Ph.D.,    Thornfield,    Harold-road,  Upper 
Norwood,  S.E. 

Senier,  Harold,  88,  Norwood-road,  Herne-hill,  S.E. 

Sergeant,  Edward,  L.R.C.P.   (Lond.),  M.R.C.S.   (Eng.),   County 
Offices,  Preston,  Lancashire 

Serre,  Charles  A.,  Mitre  Chemical  AVorks,  Cordova-road,  Grove- 
road,  Mile  End, 

Seward,   Henry,   c/o    Messrs.   J,    B.    Freeman,    Sous,    and    Co., 

Waudle  Colour  Works,  Wandsworth,  S.W, 
llSexton,  A.  Humboldt,  F.I.C.,  F.R.S.E.,  Professor  of  Metallurgy, 
Metallurgical  Department,  Andersonian-buildings,  204,  George- 
street,  Glasgow 

Shadwell,  J.  E.  L.,  Meadowbanks,  Melksham,  Wilts 

Shapleigh,    Waldron,    VVelsbach    Incandescent    Gas   Light   Co., 
Factory,  Gloucester  City,  New  Jersey,  U.S.A. 

Sharman,  William,  247,  Mare-street,  Hackney,  N.E. 

Sharp,  James,  The  Towers,  Low  Moor,  near  Bradford 

Shaw,   Frederic    W.,   Laboratory,    Heapy   Bleach   Works,   near 
Chorley,  Lancashire 

Shaw,    Harry    G.,    628,    Montgomery-street,  Room     47,     San 
Francisco,  California,   U.S.A. 

Shaw,  Saville,  Durham  College  of  Science,  Nevvcastle-uponTyne 

Shaw,  Herbert  D.,  Hicley,  Yorkshire 

Sheard,  John  T.,  273,  Maia-sti-eet,  Bridgetown,  Glasgow 

Shegog,   Thomas    Alexander,    4,    Ouisbersley-road,    West    Park, 
Newport,  Mon. 

Shenstone,  W,  A.,  Clifton  College,  Bristol ;  and  12,  Clifton  Park- 
road,  Clifton,  Bristol 
]|Shepherd,  H.   H.   B.,   Northcote,  Mount   Pleasant-lane,   Upper 
Clapton,  N.E. 

Shcshadri,  P.   Y.,  Tlie  Mission  House,  Bethel,  near  Jaulna,  via 

Bombay,  India 
llShields,  John,  Ph.D.,  B.Sc,  University  College,  W.C. 

Shimidzu,  T.,    C;'o  J.   Takamine,  907,   Chamber  of  Commerce, 
Chicago,  Ills.,  U.S.A. 

Shopoff,  Vulko  Ivan,  Philippopolis,  South  Bulgaria 

Shore,    Thomas    William,    F.G.S.,    Hartley   Institution,    South- 
ampton 

Shutt,  Frank,  M.A.,  E.xperimental  Farm,  Ottawa,  Canada 

Shuttlewood,  W.   Brewin,   2,   Woodland-villas,  South   Woodford,  | 
Essex 

Sibson,   -Mfred   Edward,    2,    St.   John's-vilhis,    i'ahnerston-road,[ 
Buckhurst  Hill,  Essex 

Sibson,  Alfred,  23,  St.  Mary  Axe,  E.C, 
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Dace  of  Klcction. 
April  J  7,  1890 
Nov.  29,  1874 
Dec.  2.  1886 
Dec.  3,  1885 
April  4,  1889 
April  21, 1887 
April  21, 1887 

1857 
May,  29,  1886 
May  16,  1889 
Aprill5,1880 
leb.  2  1888 
Feb.  18,  1892 
Aprill7, 1879 
April  15, 1880 

Dec.  5,  1878 
April.  4,  1889 
Feb.     5,  T  863 

Dec.  16,  1875 

Dec.  5,  1872 
June  21,  1803 
April  17,  1890 

April  15,  1880 
Feb.  16,  1888 
Dec.  15,  1881 


Feb.  21, 1884 

Mar.  20,  1878 
Dec.  9,  1869 
June  16,  1892 
Nov.  20,  1892 

April  2,  1874 

Dec.  20,  1883 
Feb.  18. 1892 
Feb.  6, 1890 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


SibuD,  James,  2,  Lax-terrace,  Norton,  Stockton-on-Tees 

Siebold,  Louis,  18,  Exchange-street,  Manchester 

Silvester,  Harry,  Malvern  Hou-se,  Hands  worth,  Birminoliam 

Sim.  James,  77,  Dee-street,  Aberdeen 

Simmonds,  Henr}-,  Gas  Works,  Colne,  Lancashire 

•Simmons,  L.,  Fareham,  Hants 
!| Simmons,  L.  Owen,  Wolvesey,  Winchester 

Simpson,  Maxwell,  M.D.,  F.R.S.,  Queen's  College,  Cork 
JlSimpson,  William  Selby,  95,  Darenth-road,  Stamford  Hill,  X. 

Singer,  Ignatius,  13,  Holker-street,  Keighley,  Yorkshire 

Skelton,  J.  E.,  The  Homestead,  Thorpe  Village,  Norwich 

Skinner,  Sidney,  M..A.,  The  Cavendish  Laboratory,  Cambridge 

Skurray,  Thomas,  United  Breweries,  Abingdon,  Berkshire 

Slater.  Charles,  16,  North  wick-terrace,  St.  John's  Wood,  N.W. 

Slater,  Harold  H.,  Laboratory  and  Cement  Testing  Office, 
Grays,  Essex 

Slatter,  George  W.,  A.R.C.S.,  F.I.C.,  Saltaire,  Yorkshire 

Slater,  John  W.,  36,  Wray -crescent,  Tollington  Park,  N. 

Smee,    A.    Hutchinson,   The    Grange,    Hackledge,    Carshalton, 

Surrey 
||Smetham,  .A.lfred,  Analytical  Laboratory,  Cereal  Chambers,  18, 
Brunswick-street,  Liverpool 

Smith,  A.  Percy,  83,  Temple-chambers,  E.G. 

Smith,  Adolphe,  19,  Barclay-road,  AValham  Green 
llSmith,  Alexander,  Ph.D.,  B.Sc,  Wabash  College,  Crawfordsville, 
Indiana,  U.S.A. 

Smith,  Alfred  J.,  103,  Rock-street,  Pitsmoor,  Sheffield 

Smith,  Angus,  10,  Ardgordanstreet,  W.,  Greenock,  N.B. 

Smith,  Bernard  E.,  Alkali  Acts  Department,  Local  Government 
Board,  AVhitehall,  S.W. ;  and  The  Grove,  Birtley,  co. 
Durham 

llSmith,   Edgar   Francis,   35,    Ampthill-square,  Hamp.^^tead-road, 
N.W. 

Smith,  Edgar  F.,  Prof.,  L'niversity  of  Penna.,  Philadelphia,  Pa. 

Smith,  Edward,  Heathfield  House,  Chudleigh,  Devon 

Smith,  Ernest  Heber,  Cambrian-crescent,  Chester 
llSmith,  Fred.,  c/o  W.  J.  Kent,  Esq  ,  Galpin's-chambers,  Com- 
missioner-street, P.O.  Box  294,  Johannesburg 

Smith,  George,  Nobel's  Explosives  Co.,  Polmont  Station,  Scot- 
land 

Smith,  George,  141,  Lothair-road,  North  Finsbury  Park,  N. 
ySmith,  George  P.  Darnell,  60,  St.  Michael's  Hill,  Bristol 

Smith,  Harry  Wood,  B.Sc,  Messrs.  May  and  Baker,  Garden 
Wharf,  Church-road,  Battersea 
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Date  of  Election. 
May  16,  1892 
.May     5,  1892 

Dec.  18,  1879 

Feb.  6,  1873 
Feb.  19,  1891 
Feb.  16,  1888 
S'ov.  18,  1886 
Mar.  17,  1870 

April  7,  1856 

Feb.  3,  1876 
Dec.  20,  1866 
Dec.  20,  1883 
Dec.  18,  1873 
Mar.    3,  1887 

May  16,  1872 

Dec.   18,  1879 

June,  18,  1891 

Dec,  17,  1874 
Dec.  18,  1884 


Feb.  3,  1887 
May,  6,  1875 
Feb.  21,  1889 
June  21, 1883 
Dec.  15,  1892 
Feb.  21,  1889 

Jan.  18,  1866 
Feb.  1,  1883 
April  4,1878 
Mar.  4,  1886 
Feb.  6,  1879 
June  16,  1887 

Feb.     3,  1859 


Trans. 


Trans. 
Trans. 

Trans. 

Trans. 


Trans. 


Trans. 


Smith,  H.  R.,  1,  Aubert-park,  Highbury,  N. 

Smith,  John  .Meadows,  Laboratory,  Q6,  College-street,  Chelsea, 

S.W. 
Smith,  John  William,  Mass.  Institute  of  Technology,  Rovston, 

street,  Boston,  Massachusetts 
Smitli,  Miles  H.,  3,  Great  Tichfield-street,  Oxford-street,  W. 
Smith,  R.  Greig,  Durham  College  of  Science,  Newcastle-on-Tyne 
Smith,  Sam,  Mena,  Union-road,  Rxeter 
Smith,  Sidney,  35,  Ampthill-sqiiare,  Hampstead-road,  N.W. 
Smith,    S.   J.,    C.E.,    F.Q.S.,   F.S.A.,    Aucklands,    Wandsworth 

Common,  New  Wamlswoith 
Smith,  Thomas  J.,  F.G.S.,  Wilton-terrace,  Hornsea,  East  York- 
shire 
Smith,  W.  A.,  M.A.,  M.B.  Oxon,  M.R.C.S.  Eng.,  Newport,  Essex 
Smith,  AVatson,  University  College,  Gower-street,  W.C. 
Smithells,  Artliur,  PiofeS'«ur,  The  Ycrkaliire  College,  Leeds 
iJSmylh,  John,  M.A.,  Milltown,  Banbridge,  Ireland 
|Snape,  He-try  Lloyd,  Prof.,  Chemical  Laboratories,  University 

College  of  Wains,  Aberystwith 
Snelus,  George  J.,  F.R.S.,  2,  Victoria-mansions,  Victoria-street, 

Westminster,  and  42,  l^owther  street,  Whitehaven 
Snodgiass,     James,     2.     l\.eir-terrace,     ilaxwell-road,     I'ollok- 

shields,  Gla.«gow 
Solouian,  Frank  Oakley,  North  Eauterti  County  School,  Barnard 

Castle 
Sonstadt,  Edward,  Church  Field,  Cheshuat,  Herts 
Sorabji  Bomanji,  Khan   Bahadur,  Ph.D.,  C.E.  (Bombay)  Assoc, 

M.I.C.E.   (Lond.),   State   Engineer,   Rajhipla  State,  N;indod, 

India 
Sohn,  Charles,  25,  Beverley-road,  Aneiley 
Southall,  Alfred,  Garrick  House,  Richmond  Hill,  Edgbaslon 
Southam,  Stanley,  338,  Upper  Grosvenor-street,  Manchester 
Soward,  Alfred  W.,  144,  Piiern-road,  Dulwich,  London,  S.E. 
Spackman,  Charles,  Fair- view,  Sileby,  near  Loughborough 
Speakman,    Jami'.s,    Penhold,    Post    Ollice,    Calgary,    Alberta, 

Canada 
Speir,  James,  110,  Fenchurch-street,  E.C.  • 
iSpeneer,  Ernest  Samuel,  Elmstead,  Merton-park,  Surrey 
Spencer,  James,  B.Sc,  38,  Ash-grovc,  Bradford 
Spencer,  Richard,  Holker-street,  Barrow-in-Furness 
,, Spencer,  Samuel,  Wetherby,  The  Avenue,  Lower  Norwood 
Spencer,  W.  ."^helley,  105,  Bridge-.street,  Farnwortli,  near  Bolton, 

liuncashire 
Spillcr,  John.  2,  St.  Mary's-road,  Canonbury,  N. 
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Date  of  Election. 
Jan.  15,  1863 
JuDC  IS,  18«5 

June  4,  1885  I 

I 

Feb.  18,  1892 

Dec.  1,  1864  Trans. 

May  4,  1882 

Feb.  4,  1858  Trans. 

Feb.  18,  1892  ! 

May  5,  ls92  j 
June  21,  1877 

Dee.  18,  1879  Trans., 

.H.ril21, 1859  Trans., 
yi.u:  17,  1887 

April] 5, 1880  | 

Feb.  3,  1887  j 
Dec.  3,  1885  | 
Dec.  15,  1870  I 
Dee.  15,  1870  Trans. 
Mar.  16,  1876 
Feb.  17,  1881 

Nor.  16,  1882  Trans. 

May  4,  1882 

June  16,  1887   Proc. 


May 


1385 


Dec.  5,  1889 

Dec.  4,  1890 

Dec.  18,  1884 

Jan.  17,1884 

May  5,1892 

Dec.  6,  1883 
April  15,1880 

Dec.  3,  1885 

Dec.  3,  1891 

Dec.  6,  1888 

Dec.  15,  1881 


Proc. 


llSpiller,  William,  Atlas  Dye  Works,  Hackney-wick,  E. 
Spilsbiirv,   James,    Evington,    Xorthumberland-street,    Higher 

Broughton,  Manchester 
Spottiswoode,     W.    Hugh,    Balliol    College,    Oxford;    and    41, 

Grosveiior-place,  S.W. 
Spray,  Henry  John,  15,  Bucharest  road,  Wandsworth,  S.W. 
Sprengel,  Hermann,  Ph.D.,  F.R.S.,  Savile  Club,  107,  Piccadilly, W, 
ii  Squire,  P.  Wyatt,  413.  Oxford-street,  W. 

Squire,  W.  Stevens,  Ph.D.,  Clarendon  House,  St.  John's  Wood- 
park,  X.W. 
Squir<:'S,  \llred  James,  16,  Lower  Sleaford-road,  Xewark,  Xotts 
Stables.  William  Herbert,  B..A..,  The  Hostel,  Lincoln 
Stacey.  Henry  George,  300,  High  Holborn,  W.C. 
Stallard,  CJeorge,  M.A.,  Tower  Lodge,  Bilton-road,  Rugbj- 
.Stanford,  Edward  Charles,  Glenwood,  Dalmuii-,  Dumbartonshire 
Stringer,    W.    Harry,    Cliemical    Laboratory,     Broadway,    West- 
minster 
Stanley,  .John  William,  The   Laboratory,  Tondu.  near  Bridgend, 

Glamorgan 
jStansell,  Lionell  W.,  Bydews.  Holland-road,  Maidstone,  Kent 
Staples,  Henry  J.,  Spondon,  Derby 
Stai-ey  Arthur  J.,  IS,  Ashley-road,  Hornsey-rise,  N. 
Stark,  J.  Fleming,  Bromborough  Pool,  near  Birkenhead 
Starling.  J.  H.,  Crossness,  Bel\"idere,  Kent 
Staven,  Rev.  \V.  J.,  M..A..,  Burnsall  Rectory,  Skipton-in-Craven, 

Yorkshire 
Stead,  J.  E.,  Redcar,  Middlesborough 
Stebbins,  James  H.,  114,  Pearl-street,  Xew  York 
Steedman,   Charles  Ernest,   Abberton   House,  Strand,  Williams- 
town,  Melliourne 
Steel,  Robert  Elliot,   Hawthorn  House,    Baildon,  near  Shipley 

Yorkshire 
Steel,  Sydney,  Fairlawu,  Blackheath,  S.E. 
Steel,  Thomas,  Sugar  Refinery,  Yarraville,  Melbourne,  Victoria 
Steele.  Robert  R.,8,  Adelaide-square,  Bedford 
Stenliouse,  Thomas,  8,  West-street,  Rochdale 
Stenhouse,  James,  Gas  Works,  New-street,  Edinburgh 
Stephens,  C.  W.,  116,  Wednesbury-road,  Walsall 
Stephens,  Henry  Charles,  M.R.  Inst.,  Avenue  House,  Finchley 
Stephenson,  Stephen,  98,  Kensington,  Liverpool 
Stephenson.  Tiiomas,  Bellasis-road,  BycuUa,  Bombay 
Stern,   Arthur   Lainlauer,   Messrs.  Bass  and  Co.'s  Old  Brewery, 
Bnrton-on-Trent 
,«Steuart,  Daniel  Rankin,  Brox'-.urn,  Linlithgowshire 
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Date  of  Election. 

Feb.  18,  1864 

Feb.     6,  1879 

June  20,  1872 

Feb.  21,  1889 

•Dec.  15,  1881 

June  21,  1866 

Feb.  19,  1891 

June  18, 1874 

Kov.  17,  1887 

Mar.    5,  1885 

Dec.     3,  1885 

Aprill7,  1879 

Trans. 

Dec.  18,  1873 

Aprill7, 1890 

Dec.     2,  1875 

April  17, 1879 

May    7,  1891 

June  19,  1884 

Feb.     3,  1887 

May     7,  1885 

Trans. 

June  19,  1884 

Dec.    4,  1890 

Trans. 

Dec.     5,  1878 

Trans. 

June  16, 1887 

Feb.  16,  1888 

April  21, 1887 

Feb.    3,  1887 

Feb.   21,1884 

Stevenson,  Thomas,  M.D.,  Sandhurst  Lodge,  45,  Gresham-road, 

Brixton,  S.W. 
Stevenson,  William.  95a,  Southwark-street,  S.E. 
||Stefl-art,  Walter,  22,  Torphiehen-street.  Edinburgh 
Stillman,  Thomas  B.,  Steven's  Institute  of  Technology,  Hoboken, 

X.J.,  U.S.A. 
Stitt,  Charles  Alfred,  Horneleu  Cheney  Gardens,  Edinburgh 
Stock,  W.  F.  K.,  5,  Dixon-terrace,  Darlington 
Stockdale,  E.,  the  Grammar  School,  Leeds 

yStocks,    Frederic,    Snea  Vs   Green    House,    Droitwii'h,    Worces- 
tershire 
Stocks,  IHerbert  B.,  25,   Fermlale-road,   Southdown-roud,  Liver- 
pool 
Stocks,  Joseph  M.,  Ramsbottom  Paper  Mill  Co.,  Kamsbottom, 

Lancashire 
Stoker,  Henry,  5,  Argyll  Mount,  Mansfield,  Notts 
1  Stokes,  A.  W.,  Vestrj-  Hall.  Paddington 

I  Stone,  Edward  Daniel,  Laboratory,  19,  Lever-street,  Piccadillj', 
Manchester 
Stone,    Frederick    IJichard    M.,    58,     Upper    Parliament-street, 

Liverpool 
llStone.  J.  Harris,  M.A.,  F.L.S.,   Barrister-at-Law,  3.  Dr.  John- 

son's-buildings.  Temple,  E.C. 
||Stone,Wil]iam,M.A.Cantab,F.L.S.,Oxfordand  Cambridge,  Garrick, 
and  Union  Clubs,  and  Members  Mansions, Victoria-street,  S.W. 
yStorey,  James  Ashburner,  B.Sc,  V'arakamure,  Matale,  Ceylon 
Stormouth,  Thomas,  Athol  House,  Clarence-road,  St.   Thoma.s, 

Exeter 
||Strangman,  J.  Pim,  Sarno,  Province  of  Salerno,  Italy  • 
llStuart.  Charles  M.,  M.A..   St.  Dunstan's  College,  Catford,  S.E. 
St.   Stephen,    Raynor,    Tregenna    House,    25,    Fordwych-road, 

Brondesbury 
(iSudborough,  J.  Joseph,   B.Sc,   Heidelberg  Chemische  Labora- 

torium  der  Universitats 
llSuguira,   Shigetake,   care   of    Tokio    Chemical   Society,  No.  7, 
Kishikoityacho,  Tokio,  Japan 
Sulman,    H.     Livingstone,    13,    Brewster-gardens,    St.    Quintin 

Park,  W. 
Sumner,   Robert   Mason,    c/o   ilessrs.   Parke,    Davis    and   Co., 

Detroit,  Jlichigan,  U.S.A. 
Sutcliiie.  Samuel,  Mostyn,  N.  Wales 
||Sutherland,  D.A.,  F.I.C.,   2,   Victoria  Mansions,   Westminster, 

S.V.'. 
Sutton.  C.  W..  19.  Henley -road,  Ipswich 
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Date  of  Election. 

April  19, 1860 

Mar.    4,  1886 

June    3,  1875 

June  20,  1889 

Dec.     5,  1889 

Feb.  18,  1892 

Fc:b.   19,  1891 

May  16,  1889 

Feb.  19,  1891 

June  17, 1880 

April  3,  1862 

Trans. 

Dec.  17,  1874 

Feb.  17,  1881 

Trans. 

Feb.    3,  1887 

Trans. 

Feb    19,1874 

Feb.  21,1884 

Dec.     4,  1890 

June  16, 1881 

Dec.   IS,  1884 

Trans. 

May  15,  1890 

Dec.     5,  1867 

Dec.     2,  1875 

Feb.     7,  1878 

Dec.    7,  1882 

June  17, 1880 

June  IS, 1891 

April  19, 1888 

Trans. 

Jan.   15,  1874 

June    4,  1885 

Dec.     6,  1888 

April  4,  1878 

April  17, 1879 

Trans. 

May     1,  1877 

Feb.  15,  1881 

June  18,  1891 

Sutton,  F.,  Laboratory,  Bank  Plain,  Norwich 
jiSutton,  F.  Napier,  6,  Grosvenor-gardens,  Willesden  Green 
Swan,  Joseph  AVilliam,  il.A.,  Lauriston,  Bromley,  Kent 
Sivan,  Robert,  M.  W.,  15,  AYalmer-creseent,  Glasgow 
Sworn,  Sidney  Augustus,  12,  Beaumont-buildings,  Oxford 
Sykes,  James,  76,  Lock  wood-road,  Huddersfiekl 
Sykes,  M.   Carrington,  L.P.H.  Lond.,  L.R.C.P.  Lond.  M.U.C.S. 

Eng.,  L.S.A.  Lond.,  Sykeshurst,  Barnley,  Yorks. 
Sykes,   Walter  J.,  M.D.,  8,  Nicosia-road,  Wandswortli-eommon, 

S.W. 
Symes,  K.  Edward,  Magdalen  House,  Bridport,  Dorset 
Symons,  Brenton,  11.  Parade,  Truro,  Cornwall 
Symons,  William.  Bilbrook,  near  Taunton 
ySymons,  William   Henry,   F.R.M.S.,    130,   Fellows-road,  South, 

Hampstead,  N.W. 

|]Takamatsu,  T.,  Tokio  University,  Japan 

Takamine,    Jokichi,   ')07,    Chamber     of    Commerce     Buildings, 
Chicigo  III.,  U.S.A. 

Tanner,   Henry,  Prof.,   27,  ^lornington-crescent,  Stanwick-road, 
West  Kensington,  W. 

Tarn,  Albert,  Mansion  House-chambers,  2u,  Bucklersbury,  E.C. 

Tate,  Francis  Henry,  9,  Hackins  Hey,  Liverpool 

Tate,  George,  Ph.D.,  College  of  Chemistry,  Duke-street,  Liverpool 
IjTate,  Walter,  43,  Norwood  Grove,  Liverpool 

Tate,  William,  Royal  College  of  Science,  SouthKensington,  S.W, 

Tatlock,  Robert  R.,  Observatory,  2,  Mundonald-road,  Glasgow 

Taylor,  Andrew,  11,  Lutton-place,  Edinburgh 

Taylor,  G.  S.,  13,  Queen's-terrace,  St.  John's-wood,  N.W. 

Taylor,  G.  Midgley,  27,  Great  George-street,  Westminster 
IjTaj'lor,  James,  B.Sc,  Government  Metallurgist,  Department  of 
Mines,  Sydney,  New  South  Wales 

Taylor,  John,  15,  Lucius-street,  Torquay 

Taylor,  John  G.,  Orielton-terrace,  Pembroke 

Taylor,  R.  L.,  37,  Mayfield-road,  Alexandra  Park,  Manchester 

Taylor,  Rev.  Charles  Johnson,   M.A.,  F.R.A.S.,  F.R.M.S.,  The 
Larches,  Banstead.  Surrey 

Taylor,  William,  China  Sugar  Refining  Co.,  East  Point,  Hong  Kong 
IITcherniac,   Joseph.   Ph.D.,  Thalstrasse    1,  Freiburg  ii  Briesgau, 
Germany 

Teed,  Frank  L.,  D.Sc,  15,  Victoria-street,  S.W. 

Terrill,  William,  42,  St.  George's-terrace,  Swansea 

Tervet,  Robert,  54,  Penshurst-road,  South  Hackney,  E. 

Tetley,  Frederick,  3,  Mannville-terrace,  Horton-road,  Bradford 
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Date  of  Election. 
Dec.   18,  1884 

Xov.  17,  1859 
Dec.  7,  1871 
Mar.  5,  2874 
Feb.   18,  1875 

Feb.  0,  1863 
May     5,  1892 

Dec.   16,  1886 

Xov.  20,  1884 
Dec.  17,  1885 
Mar.  4,  1886 
Nov.  2,  1876 
April  15,  1858 
•Jan.  18,  1872 

Jan.  13,  1872 
Feb.  16,  1882 
Dec.  3,  1885 

Xov.  20,  1890 

Mar.  4,  1858 

Mar.  ]5,  1888 
Dec.  3,  1891 
Feb.  1,  1866 

Feb.  16,  1871 

May   7,  1891 

Dec.  2,  1875 
Dec.  20,  1860 
Dec.  2,  1880 
Feb.  19,  1863 

Mar.  17,  1881 
June  1, 1865 
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Thorn,  George,  Dollar,  X.B.,   and  48,  Stanford-road,  Victoria 

road,  Kensington,  W. 
^Thomas,  .\ndrew,  13,  Hendley-street,  Adelaide,  South  Australia 
I  Thomas,  Charles,  Woodcote,  Stoke  Bishop 
Thomas,  Harry  Edgcombe,  Rcekleaze  Point,  Clifton,  Bristol 
Trans.    i|Thomas,  Joseph  AVilliam.  Drumpellier,  Brunswick-road,  Glouces- 
ter 
[Thompson,  Beeby,  55,  Yictoria-road,  Northampton 
Thompson,  George-deRoos,  28,  Trcleth-road,  Askham-in-Furness, 

I  ancashire 
Thompson,  W.  Phillips,  95,  Shrewsbury-road,  Ciaughton,  Birken- 
head 

Trans.      Thompson,  Charles,  15,  PatshuU-road,  Kentish  Town.  N.W. 
Trans.      Thomson,  Andrew,  Ph.D.,  10,  Comly  Bank,  Bridgend,  Perth 
Trans.;   .Thomson,  Claude  M.,  M.A.,  University  College,  Cardiff 
Trans.       Thomson,  George  C,  23,  Kersland-terrace,  Hillhead,  Glasgow 
Trans.    j|Thomson,  John,  12,  Lower  Kennington-lane,  S.E. 
Trans.      Thomson,  John  Millar,  King's  College,  W.C. ;  and  53,  Princes- 
square,  i^ayswater,  W. 
Thomson,  William,  Royal  Institution  Laboratory,  Manchester 
Trans.      Thorne,  Leonard  T.,  Ph.D.,  8,  Dynevor-road,  Richmond,  Surrey 
Thorne,  I'Mward  E.  H.,  care  of  H.  E.  Thorne,  Esq.,  Bridgetown, 

Barbadoes,  West  Indies 
Thornley,  J.,  Brooks,  junr.,  c/o  Felton,  Grimwash,  and  Co.,  JefF 

cott  street,  Melbourne,  Australia 
Thornthwaite,  William,   416,    Strand,    W.C,  and  14,  Highbury 

Hill,  N. 
Thornton,  H.  Belcher,  44,  Salisl)ury-road,  Wavertree,  Liverpool 
Thorp,  Walter,  The  Limes,  Henry-road,  New  Barnet,  X. 
Trans.    ||Thorp,    William,    B.Sc,    24,    Crouch  Hall-road,   Crouch   End, 

London,  N. 
Trans.    fThorpe,  T.   E.,  Ph.D.,  F.R.S.,  B.Sc,  Royal  College  of  Scieuce, 
Soutli  Kensington,  S.W. 
I  Thonger,  C.  G.  Freer,  M.R.A.C,  Colonial  College,  Hollesley  Bay, 

SuflFolk 
Trans.      Thresh,  J.  C,  D.Sc,  Medical  Officer  of  Health,  Chelmsford 
Tran-s.      Thudichum,  John  L.  W.,  M.D.,  11,  Pembroke-gardens,  AV, 

I     Thwaite,  15.  H.,  Patent  Oflice,  37,  Victoria-street,  Liverpool 
Trans.      Tichborne,  C.  R.  C,  LL.D.,  Ph.D.,  15,  North  Great  George-street, 

Dublin 
Trans.      Tiemann,  Ferdinand,  Ph.D.,  Berlin,  W.,  Beudler-strasse,  18 
Trans.      Tilden,  William  A.,  Prof.,  F.R.S.,  77,  Harborne-road,  Edgbaston, 
Birniinuham 
'  t  Lonsrstaff  Medallist,  1s8l. 
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Dateo 

■  Kleetion. 

Dec. 

5, 

1589 

May 

1 , 

1S91 

June 

20, 

1853 

June 

2, 

1864 

June  17, 

1880 

Feb. 

•21, 

1884 

June 

21, 

1877 

Jan. 

15, 

1855 

Dee. 

3, 

1868 

Feb. 

•-> 

-> 

1888 

June  16, 

1887 

Feb. 

1^ 

1892 

Mar. 

1.5, 

1888 

June  IH, 

1881 

XOY. 

15, 

1S8S 

May 

•5, 

1892 

Dec. 

4, 

1873 

Dec. 

5, 

1889 

May 

0, 

1892 

Dec. 

1886 

Dec. 

6, 

1888 

Feb. 

1, 

1883 

Feb. 

21, 

1889 

De:;. 

15 

1892 

Feb. 

0 

1871 

June 

2 

1870 

Feb. 

0 

- 

1888 

June 

19 

1879 

May 

5 

1892 

Dec. 

2 

1886 

.\pril  2 

,  1868 

Feb. 

17 

,1876 

Dec. 

7 

,1876 

Dec. 

3 

,  1885 

April  6 

,  1870 

Tran.s.      Tingle,  J.  Bishop,  Ph.D.,  Gordon's  Colleore,  Aberdeen 

Tocher,  James  Fowler,  A.I.C.,  1,  Chapel-street,  Peterhead 
I  ;jTomlin,  Andrew,  Valparaiso 
Tran?;.      Tomlinson,  Charles,  F.R.S.,  7.  Xorth-road,  Highgate,  X. 
Trans.      Tompkins,  H.  K.,  B.Sc,  40,  Ale.xandra-road,  Gipsy  Hill,  S.E. 

JTompson,  Frederick  William,  1,  Spring-terrace,  Burton-on-Trent 
|Toms,  Frederick  Woodland,  F.I.C.,  States  Analyst,  Jersey 
jTookey,  Charles,  Museum  of  Practical  Geology,  Jermyn-street,  S.W. 
Trans.      Tosh,  Edmund  G.,  The  Lund,  Ulverston,  Lancashire 

Townsend,  Cliarles  F.,  Belfast  Corporation  Gas  Works,  Ormeau- 

road,  I5eifast 
Traphagen,    Frank  W.,  Ph.D.,  Prof,  of  Chemistry  in  the  College 
of  Momana,  and  in  the  Montana  School  of  Mines,  U.S.A.,  Deer 
Lodge,  Montana 
Ttavers,  Morris  W.,  2,  Phillimore-garden.s,  Ken.sington,  W. 
liTrewby,  Herbert,  I-angford  Lodge,  New  Park-road,  Brixton  Hill, 
S.W. 
Trigger,  Oliver,  Chemical  Deparfment,  Royal  Arsenal,  Woolwich, 

S.E. 
Trinks,  C.  Heiurich,  40,  Ainger-road,  Primrose  Hill,  N.W. 
Trobridge,  Arthur,  l^angley,  near  Birmingham 
IjTruman,  Edgar  Becket,  M.D.,  31,  Derby-road,  Nottingham 
Tucker,  Willis  G.,  M.D.,  Albany,  New  York,  U.S.A. 
Tuer,  Arthur  Holt,  Thornhill,  Wigan,  Lancashire 
Turner,  Arthur,  L.D.S.  Ed.,  The  Limes,  Aylesbury 
Trans.      Turner,  Charles,  225,  Oxford-street,  Manchester 
Trans.    i|  Turner,  Thomas,  ilason  College,  Birmingham 
Trans.      Turpin,    George    Sherbrooke,    M.A.    (Cantab),    D.Sc.     (Load.), 
Storey  Institute,  Lancaster 
Turton,  Albert  Henry,  F.R.G.S.,  Ardleigh,  Carlyle-road,  Edgbas- 
ton,  Biimingham,  and  Launceston,  Tasmania 
i  llTustin,  John  Kobt.,The  Elms.Mertou  Hall-road,  Wimbledon,  S.W. 
!   llTustin,  W.  B.,  Lordings,  156,  Denmark-hill,  S. 
Trans.]     Tutton,  Alfred  E.,  Riyal  College  of  Science,  South  Kensington 
Tweedie,  George  R.,  54,  Hawley-square,  Margate 
Tweedie,  Thomas  Shortridge,  Tlie  Moat,  Anan 
Twining,  Alfred  H  ,  The  Knoll,  Salcombe,  Kingsbridge,  South 
Devon 
'   [Tyndall,  Dr.  John,  F.R.S.,  Hind  Head  House,  Haslemere 

Typke,  P.  G.  W.,  Ravenhurst,  Morbiton  Park,  Xew  Maiden,  Surrey 
Tyrer,  Thomas,  Stirling  Chemical  Works,  Abbey-1ane,  Stratford 
j     Tyson,  Thomas  B.,  21,  Montague-street,  Worthing 

1 

'•  JUdall,  Thomas  Bertram,  Xewcastle-nnder-Lynie,  Staffordshire 
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Date  of  Election. 
Nov.  16,  1865 

Feb.  21,  1889 


June  3, 1869 

Mar.  16,  1882 

Mar.  6,  1890 

Dec.  1,  1887 

Mar.  1,  1883 
Dec.  7,  1882 
April  17, 1879 

Feb.  19,  1891 

May  6,  1881 
Jan.  17,  1889 

Jan.  18, 1872 

May  16,  1889 

Feb.  21,  1884 
Jan.  17,  1884 

Aprill7,1862 

April  4,  1£89 
Nov.  19,  1885 


Feb.  6,1890 

June  7, 1888 
Dec.  4,  1890 
April  17, 1884 

May  17,  1888 
Feb.  15, 1866 
Mar.  17,  1881 
Feb.  2,  1865 

Jan.  16,  1868 


Trans, 


Trans. 
Trans. 
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Umney,  Charles,  50,  Southwark-street,  S.E. 

L'nderliill,  Thomas  J.,  6,  The  Terrace,  Royal  Victoria  Yard.  Dept,- 
ford,  S.E. 

IjA'acher,  Arthur,  9,  Marlborough-hill,  St.  John's  Wood,  N.W. 
I!  Vacher,  Francis,  Birkenhead 

Valentin,  Basil  William,  Ashton  Brewery,  Birmingham 
i;  Vargas,  Vergara  J.  M.,  Laboratorio  Central,  Calle  13,  No.  206, 

Bogota,  Republic  of  Columbia,  South  America 
Vasey,  S.  A.,  Arncliffe,  LeytoUf^tone.  Es#e.\ 
Vasey,  Thomas  E.,  6,  South-parade,  Leeds 
Veley,    Victor    H.,   M.A.,    22,   Norham-road,    and    University, 

Museum,  Oxford 
Veiling,    F.    W.    Do,   B.A.,    tFpper   Board  Schools,  Heckmond- 

wike 
Tenable,  Frank  P.,  Ph.D.,  Chapel  Hill,  North  Carolina 
Venis,     Walter,    M.R.C.S.,     L.S.A  ,   D.P.H.  Cantab..     Beuares, 

India 
A'incent,  Charles  ^\^,  F.R.S.E.,  F.C.S.  of  Berlin,  Reform  Club, 

Pall  Mall,  S.W.  and  Royal  Institution,  W. 
Virtue,  AViUiam,  Abbey-street    and   Waterside  Distilleries  and 
Mills,  Londondeiry 
[i  Voelcker,  Edward  William,  39.  Argyle-road,  Kensington,  W. 
llVoelcker,    John    A.,    Ph.D.,    20,     Upper    Phillimoregardens, 

Kensington,  W. 
Von    Bose,  C.  Moritz,  Messrs.  Gehe  and  Co.,  Chemical  Works, 

Dresden 
ijVos:^,  Walter  .Arthur.  159,  Croydon-road,  Anerley,  S.E. 
Vulte,  Hermann  T.,  Ph.B.,  School  of  Mines,  Columbia  College, 
East  48th-street,  corner  of  4th-avenue,  New  Vork 

AVade,  John.  B.?c.  (Lond.),  15,  St.  George's  Mansions,  Blooms- 
bury,  W.C. 
Wade,  Mark  S.,  M.D.,  Victoria,  British  Columbia 
Wadsworth,  George  Henry,  Fritham,  near  L>  ndhurst,  Hants 
Wainwright,  Howard,   Ph.D.,  22,  West  46th  Street,  New  York,. 

City,  U.S.A. 
Wait,  Frank  Goodell,  Geological  Survey  Department.  Ottawa 
Walenn,  AV.  H.,  9,  Carleton-road,  Tufnell  Park,  N. 
i  Walker,  Archibald,  B.A.,  8,  Crown-terrace,  Dowanhill,  Glasgow 
I  Walker,  J.  ¥..  M.A..  45,  Bootham.  Yorks;  and  Sidney  College, 

Cambridge 
I  Walker,   Col.  Alexander,  R.A.,   Inspector-General  of  Ordnance, 
Calcutta 
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Date  of  Election. 

Dec.     5,  1889 

Feb.     6,  1890 

April  17,  1890 

Dec.     6,  1888 

Feb.  17,  1881 

April  17,1879 

June    4, 1884 

Dec.     5,  1878 

Trans. 

Mar.    3,  1887 

Mar.     1,  1883 

Dec.     6,  1888 

Dec.     9,  1869 

Mar.  20,  1884 

April  21, 1864 

Dec.     1,1887 

Dec.     3,  1891 

April  20,  1871 

Dec.     4,  1873 

Trans 

May  20,  1875 

Mar.  19,  1863 

Trans. 

Dec.     7,  1871 

Trans 

May     5,  1891 

Dec.     6,  1888 

Nov.  17,  1887 

Trans 

Xov.  16,  1882 

April  4, 1889 

Mar.  15,  1888 

Mar.    5,  1885 

Jan.  18,  1872 

June  16,  1887 

May     4,  1882 

Mar.     1.  1883 

Jan.  20,  1876 

Trans 

June  21,  1877 

Mar.    1,  1833  1  Trans. 


Walker,  Daniel,  A.K.C.,  B.Sc,  School  of  Mines,  Ballarat,  Victoria 
Walker,  James,  D.Sc,  5,  Chepstow-place,  Westbourne  Grove 
Walker,  James  S.  H.,  c/o  Mrs.  Fleming,   19,  Livingstone-place, 

Edinburgh 
Walker,  J.  T.  Ainslie,  The  Laboratory,  Rishton  Paper  Mills,  near 

Blackburn,  Lancashire 
Walker,  Robert  William,  Bank  Cottage,  Edgworth,  near  Bolton 
Walker,  Thomas  Hatfield,  1,  Picton-place,  Xewcastle-on-Tyne 
Wallace,  Prof.  Robert,  The  Universitj',  Edinburgh 
Waller,  Elwyn,  Ph.D.,  School  of  Mines,  Columbia  College,  cor. 

49th-street,  4th-avenue,  Ifew  York 
Wallis,  Henry  Weston,  8,  Great  Winchester-street,  London,  E.G. 
jWalmsley,  R.  MuUineux,  D.Sc,  Heriot  Watt  College,  Edinburgh 
Walrond,    Edward   Dalrymple.    B.A.,   Xorth   Eastern    Counties 

School,  Burnard  Castle,  Durham 
Walton,  Thomas,  M.D.,  10,  Charlotte -street,  Hull 
;]  Walton,  Thomas  Ulrick,  B.Sc,  F.I.C.,  Colonial  Sugar  Refinery 

Co.,  Sydney,  New  South  Wales 
Ward,  George,  Buckingham-terrace,  Headingley,  Leeds 
Ward,  John  Septilio,  24,  Xewington,  Liverpool 
Ward,  Thomas  Armiatead,  62,  King  William-street,  Blackburn 
Ward.  William,  Sheffield  Moor,  Sheffield 

Warden,  C.  J.  H.,  Prof,  of  Chemistry,  Medical  College,  Calcutta 
Wardle,  Thomas,  F.G.S.,  Leek,  Staffordshire 
jWarington,  Robert,  F.R.S.,  Harpenden,  St.  Alban 
Warner,  George  Joseph,  41.  Albert-road,  Widnes 
Warren,  Cyprian  A.,  36,  The  (Trove,  Claphani-road,  S.W. 
Warrick,  Frederic  Walmsley,  59,  Great  Ormond-street,  W.C. 
Warrington,    Arthur     VVallcy,    University    College    of    Wales, 

Aberystwith 
Waterfall,  Charles  J.,  4,  Queen's-square,  Bristol 
Waterhouse,  AVm.  John,  B.Sc,  Christ  Church,  Oxford 
Wates,  Edward  Arthur,  Lingsugur,  Deccan,  India 
Watson,  Charles,  Walsden  Chemical  AVorks,  near  Todmorden 
Watson,  David,  D.Sc,  The  Broughton  Copper  AVorks,  Salford, 

Manchester 
ilAA'^atson,  Frederick  Percy,  5,  Beaumont-terrace,  Lincoln 
AA'atson,  George,  jun.,  16,  East  Nelson-street,  AVhitevale,  Glasgow 
llWaison,  Thomas  Donald,  23,  Cross-street,  Finsbury,  E.C. 
[|AVatson,  AV.  H.,  Braystones,  near  AA'^hitehaven,  Cumberland 
AVatt,  Alexander,  c/o  Messrs.  Macfie  and  Sons,  34,  Moorfields, 

Liverpool 
AVatts,   Francis,  Government    Laboratory,  St.  John's,   Antigua, 

AA'est  Indies 
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Date  of  Election. 


Feb. 

1, 

1872  i 

Dec. 

5, 

1878 

Dec. 

6, 

1888 

June 

6, 

1872  ' 

Mar. 

1, 

1888 

Mar. 

1, 

1866 

June  21, 

1877 

April 

4, 

1889  1 

Feb. 

16, 

1888  1 

Feb. 

19, 

1891 

May 

5, 

1892 

June 

19, 

1884  ! 

Feb. 

6, 

189J  i 

Feb. 

18, 

18f8  i 

Dec. 

1'^, 

1874  ' 

Dec. 

6, 

1883  : 

Mar. 

4, 

1886 

May 

5, 

1892 

Dec. 

6, 

1888 

June 

2, 

1851 

Dec. 

3, 

1891  ' 

Mar. 

20, 

1862 

April 

4, 

1889 

Feb. 

5, 

1885 

Dec. 

5, 

1889 

Dec. 

15, 

1892 

Nov. 

5, 

1863 

June 

16. 

1892 

Xpri 

15 

1886 

Dec. 

15, 

1881 

Apri 

17. 

1879  j 

1 

Dec. 

5, 

1889 

Dec. 

5, 

1889 

May 

") 

1891 

June 

16, 

1881 

Trans. 


Trans. 


Trans. 
Trans. 


Proc. 


I  Watts,  John,  D.Sc,  Chemical  Laboratory,  Museum-I>dgs.,  Oxford. 
Watts,  John  I..  Fir  Grove,  Winnington,  Xorthwich 
Way,   Edward  J.,  F.I.C.,  c  o  Transvaal  Gold  E.xploration    Co., 

Leydenbei'g,  Pilgrims  Rest.  Transvaal 
Weaver,  Richard,  C.E.,  The  Sanitary    Laboratory,  24.  High  Hol- 

born,  W.C. 
Webster,  Charles  Stuart,  Malvern  House,  Hedland,  Bristol 
Webster,  G.  W.,  33,  Bridge-streetrow,  Chester 
Webster,  AVilliam,  Glencot,  Blackheath  Park,  Blackheath,  S.E. 
Weir,  P.  A.,  Surgeon-Major,   M.B.,  Residency  Surgeon,   Nepal, 

i-id  Bombay 
Welch,  J.  Cuthbert,  Messrs.  Simonds,  The  Brewery,  Reading 
Wellington,  Stephen  N.,  M.I.C.E.,  Loretto  House,  Regent-road, 

Great  Yarmouth,  Nor!olk 
Wells,    George    I.   J.,    F.I.C.,    Kinderton    Lodge,    Middlewich, 

Cheshire 
Wells,  James  S.  C,  Ph.D.,  Hackensack,  New  Jersey,  U.S.A. 
AVells,  S.  Russell,  B.Sc,  14,  Girders-road,  West  Kensington 
AVerner,  Emil  .\.,  5,  Chitrch-a venue,  Rathmines,  Dublin 
Wethered,  Edward,  4,  St.  Margarei's-terrace,  Cheltenham 
Wetzel,    Henry   A.,    Messrs.    Parke,    Davies,    ^;    Co.,   Box    470, 

Detroit,  Michigan,  U.S.A. 
Wertheimer,  Julius,  Jlerchant  Venturers'  School,  Bristol 
Whalley,  Lawrence  J.  de  Lancaster,  26,  Park-place,  Greenwich 

S.E. 
Wliieldon,  Ernest  William,  12,  Bedford-road,  Tottenham,  N. 
White,  Alfred,  F.L.S.,  AVest  Drayton 
While,  Henry,  80,  London-road,  Carlisle 
White,  Leedham,  2,  Lime-street-square,  E.C. 
I;  White,  John  Tsawoo,  5L.V.,  F.I.C.,  Pyinmana,  Upper  Burnuih 
Whitehead,  Henry  H.,  The  Royal  Brewery,  Brentford 
Whitehouse,  William,  Albany  House,  Bradmore,  Wolverhampton 
Whiteside,  John  Lowe,  51,  Cannon-street,  Bolton 
Whitfield,  John,  113,  Westborough,  Scarborough 
Whiteley,  Fred.,  B.A.,  Barrow  High  School,  Barrow-in-Furness 
Whiteley,  R.  Lloyd,  University  College,  Nottingham 
Whitlock,  James,  Sunny  Bank-villas,  Oswaldtwistle,  Lancashire 
AVhitaker,  Thorp,  Messrs.  Ripley  &  Sons',  Dye  Works,  Bradford, 

Torkshire 
Whittam,  Matthew,  St.  Peter's  School,  York 
Wigan,  Basil  P.,  North  Cheshire  Brewery  Company,  Macclesfield, 

and  43,  Christ  Church-square,  Jlacclestield 
Wild,  John,  2S,  Hyde-road,  Woodley,  Stockport 
Wilkes,  John  Potter,  Pinner's  Hall,  54?,,  Old  Broad-st.,  E.C. 
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Date  of  Election. 

Feb.  19,  1891  ' 

Dec.  17,  1885 

Feb.  19,  1891 

Jan.  16,  1862  Trans. 

April  1,  1875  Trans. 
June  21,  1883  ;  Proc. 

June  18,  1891 

I 
Dec.  5,  1872 

April  19, 1888  ' 

Feb.  19,  1874  j  Trans. 
Mar.  .5, 1885  ' 
Feb.  7,  1878 

May  15,  1848  j  Trans. 
Dec.  4,  1874  Trans. 

Mar.  4,  1886  Proc. 
June  15, 1871  i 


Dec.  5,  1872 


Dec.  2,1875 
Dec.  5,  1889 
Feb.     5,  1835 

June  19,  1879 
June  21,  1883 
Nov.  19,  1855 
Dec.  18, 1879 
April  1,  1875 

Maj  16,  1878 
Dec.  3,  1891 
Dec.  7,  1871 
Dec.  ]7,  1885 

Nov.  20,  1890 
Dec.     5,  1889 


Trans. 


Trans. 


Wiikin.son,  David,  tbe  University,  Dunedin,  Otago,  Xew  Zealand 
Will,  AVm.  Watson,  1,  St.  Agnes-place,  Keunington  Park,  S.E. 
Will,  W.,  Ph.D.,  Beethiioven  strasse,  Xo.  1,  Berlin,  X.W. 
llWiliiams,  C.  Greville,  F.R.S.,  F.I.C.,  Castlemaine,  Oakliill-road, 

Putney,  S.W. 
Williams,  M.  Whitley,  26.  Elizabeth-street,  Liverpool 
Williams,  Rowland,  Laboratory  and  Assay  Office,  28,  Pall  Mall, 

Manchester 
Williams,  Seward   W.,  c  o  Seabury  and  Johnson,  East  Orange, 

New  Jersey,  L'.S.A. 
!j  Williams,  Thomas,  Chemical  Laboratory  and  Assay  Office,  A, 

Queen  Insurance-building,  10,  Dale-street,  Liverpool 
Williams,  T.  Howell,  58,  Lady  Margaret-road,  St.  John's  College- 
park,  N.W. 
llWiliiams,  W.  Carlton.  Firth  College,  Sheffield 
llWiliiams,  Walter  CoUiugwood,  68,  Grove-street,  Liverpool 
Williams,    W.   J.,    1^12,    Van   Buren-street,    Wilmington   Del., 

U.S.A. 
llWilliamson,  A.  W.,  LL.D.,  F.E.S.,  High  Pitfold,  Haslemere 
llWilliamson,  Robert,  e/o  J.  B.  Williamson.  Camp-terrace,  North 

Shields 
AViiliamson,  Sidney,  The  Mason  College,  Birmingham 
Willmore,   Charles,    Queenwood     College,     near     Stockbridge, 

Flants 
Wills,  Jos.  Lainson,  care  of  A.  Wells,  Esq.,  8,  Honeywell-road, 
Waudsworth-common,  S.W.,  and    206,  Albert-street,  Ottawa, 
Canada 
Wills,  Samuel  Day,  11,  Upper  Belgrave-road,  Clifton,  Bristol 
Wilkie,  John,  M.D.,  20,  Buckingham-street,  Strand,  W.C. 
Wilson,     A.     C,    Chemical     Laboratory,     Exchange-building.-:, 
Stockton-on-Tees 
II Wilson,  Charles  J.,  19,  Little  Queen-street,  Westminster 
IJWilson,  David,  jun.,  Carbeth,  Killearn,  by  Glasgow 
Wilson,  G.  F.,  F.R.S.,  Heatherbank,  Weybridge-heath 
Wilson,  J.  Millar,  Eddystone,  Delaware  Co.,  Pa.,  U.S.A. 
IjWilson,  James,  M.A.,  Barrister-at-law,  2,  Essex-court,  Temple 

and  23,  Aberdeen-road,  Highbury,  N. 
I  AYilson,  James  Henry,  6,  Fenchurch-buildings,  E.C. 
Wilson,  John  Henry,  .V.I.C,  29,  Eadford-sireet,  Coventry 
Wilson,  William  John,  6,  Maiden-road,  Watford 
Wilson,    William    M.,   The   Limes,    Hurstpierpoint,    Hassocks 

Sussex 
Wilson,  J.  Mitchell,  .M.D.,  Medical  Officer  of  Health,  Doncaster 
Wiltshire,  John,  Maitra,  Torquay 
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Date  of  Election. 
Feb.     5,  1874 

Dec.  18,  1884 

Dee.  1,  1887 

June  17,  1880 

Mar.  16,  1876 
Nov.  19,  1885 
Mar.  2,  1857 

Dec.  3,  1891 
June  15,  1876 

Dec.  5,  1867 
April  4,  1889 
Jan.  19,  1860 

Jan.  20.  1876 

Dec.  7,  1876 
Dec.  4,  1890 
Dec.  18,  1884 
Feb.  19,  1880 
Dec.  7,  1871 

Feb.  18,  1892 
April  19, 1888 

Feb.  7,  1878 

April  4,  1889 
Dec.     6,  1859 

Nov.  19   1885 

Dec.  18,  1884 
Feb.  4,  1858 
June    7,  1866 

Feb.  21,  1878 

Mar.    4,  1886 


Trans. 


Trans. 


Trans. 


Trans. 
Trans. 

Trans. 


AViltshire,  Thomas  Pemberton,  care  of  New  York  Tartar  Com- 
pany, 9th  Street  and  Gowan's  Canal,  Brooklyn,  New  York 

AVilton,  Thomas,  The  Gas  Light  and  Coke  Co.,  Beckton,  North 
Woolwich 

Winder,  Bartlelt  W.,  Sunny  Bank  House,  43.  Broomhall-place, 
Sheffield 

Wingham,  Arthur,  e,o  H.  G.  Graves,  5,  Eobert-street,  Adelphi, 
W.C. 

Winser,  Percy  James,  Wyck  House,  Bcbington,  near  Birkenhead 

AVinstone,  Arthur  B.,  7,  Gray's  Inn-square,  W'.C. 

AVinstone,  Benjamin,  M.D.,  100.  Shoe-lane,  E.G.;  and  53,  Russell- 
square,  W.C. 

Winterton,  A.  W.,  6,  Linden-terrace,  Piotherham 

AVitt.  Otto  N.,  Ph.D.,  33,  Lindenallee,  Westend,  Charlottenburg, 
near  Berlin 

Wood,  Augustus  A.,  74,  Cheapside,  E.G. 

Wood,  Charles,  5.  Wood-view,  Bradford,  York.s 
]Wood,  Charles  Henry,  Portland  Villa,  DrightsLone-road,  Addle- 
stone,  Surrey 

Wood,  G.  W.,  A.K.C.,  Metropolitan  Board  of  Works,  S.W.  ;  an 
Riggindale-road,  Streatham,  S.W. 

Wood,  John,  Portland-villa,  Troon.  N.B. 

AVood,  Sidney,  o,  AVoodview,  Bradford,  Yorkshire 

AVood,  William  H.,  B..V.  (Oxon.),  La  Martiniere,  Calcutta 

AA'ood,  A\'.  H.,  16,  Church-place,  Hopwood-lane,  Halifax 

AVoodcock,  Reginald  C,  The  American  and  Continental  Sanit 
Company,  636  to  642,  AA'est  55th-.street,  New  York 

AVoods,  Hugh,  11,  Archway-road,  Highgate,  London,  N. 

AVoodward,  James,  B.A.,  F.LC,  B.Sc,  144,  Osborneroad,  Forest 
Gate,  E. 

AVoodlaud,    John,    Oaklands,    AVestliall  -  road.    Lordship  -  lane, 
S.E. 

AVoolf,  Mortimor,  16,  Greville-place,  X.AA'^. 

AVoosnam,  Richard  W.,  139,  Latibroke  Grove-road,  Netting  Hill,, 

AVormley,  Theodore   G.,  ALD.,  University  of  Pennsylvania,   De-j 

partment  of  Medicine,  Philadelphia 
llWorrall,  J.  Hall,  F.LC,  158,  Ellesmere-road,  Sheffield  j 

l|Worsley,  Philip  J.,  Rodney  Lodge,  Clifton,  Bristol  [ 

AA'right,  Charles  R.  A.,D..Sc.,  F.K.S.,  St.  Mary's  Hospital.  Padding 

ton,  AV. 
AVright,  Lewis  Thompson.  Buenos  Ayres  (New)  Gas  Co.,  Casill; 

765,  51],  Calle  .Vlsina,  Buenos  Ayres 
Wright,  William  T.,  8,  Grange-crescent,  Sheffield  , 
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D.te  of  Election. 
Feb.  4,  1864 
Feb.  19,  1891 
Dec.  2,  1880 
yov.  20,  1884 
May     7,  1885 


Trans 


Wrightson,  John^  Charford  House,  Salisbury 
Wyatt,  Thomas  il.,  20,  Queen's-square,  W.C. 
Wyborn,  John  Middleton.  26,  Widmore-road,  Bromley,  Kent 
j|Wyley,  W".  Fitztbomas,  Wheatley-street,  Coventry 
Wynne,  W.  P.,  D.Se.,  Royal  College  of  Science,  South  Kensington, 
and  35,  Parsons-green,  Fulham,  S.W. 


June    4,  1874     Trans 
Dec.  16,  1886  '. 
i  eb.     5,  1885 
Mar.    4,  1886 
Mar.  15,  1877 

Dec.     4,  1890 

June  21, 1877  I 

Feb.     5,  1874  ' 

J  one  16,  1887  i  Trans. 


F'jb.  16,  1882     Trans. 
Nov.    6,  1873  I 
April  4,  3  878 


Yates,  Eobert,  64,  Park-street,  Southwark 

Yoshida,  H.,  Science  College,  Imperial  University,  Tokyo,  Japan 
Young,  Alfred  C,  64,  Tyrwhitt-road,  St.  John's,  S.E. 
Young,  Brougham,  Home  Lyn,  Woodberry  Down,  London,  N. 
Young,  Frank  W.,  High  School,  Dundee,  and  Woodmuir,  Wist 
Newport,  FL<"e,  X.B. 
II Young,  George,  Ph.D.,  Firth  College,  Sheffield 
Young,  J.  EjTuer,  42,  Sankey-street,  Warrington 
Young,  John,  2,  Montague-terrace,  Kelvinside,  Glasgow 
Young,    John    William,    B.Sc,    B.A.,   Analyst's    Office,    Great 
Norihem  Railway  Plant,  Doncaster,  and  25,  Hall  Gate,  Don- 
castsr 
ll  Young,  Sydney,  D.Sc,  University  College,  Bristol,  and  13,  Aber* 

deen-terrace,  White  Ladies' -road,  Bristol 
Young,  W.  C,  22,  Windsor-road,  Forest-gate,  Essex 

Zingler,  Maximilian,  19,  Buckland-crescent,  Belsize-park,  IS'.W., 
and  16,  Fenchurch-street,  E.C. 


66 


FELLOWS    OF    TITF.    CITEMTCAL    SOOIFTY, 


FELLOWS  OF  THE  SOCIETY  WHO  HAVE  RECEIVED  THE  LOXGSTAFF  MEDAL 


1881.  T.  E.  Thorpe,  F.E.S. 

1884.  C.  O'SuUivan,  F.R.S. 

1888.  W.  H.  Perkin,  F.R.S. 

1891.  F.E.  Japp,  F.E.S. 


FOR  Fir.  X  :\ri::Mr.Kr{S. 


r.7 


FOREIGN    MEMBERS. 


NUMBER    NOT   TO    EXCEED    FORTY. 


Date  of  Election. 
May  18.  1876 
Feb.  1,  1883 
Mar.  1,  1860 
Feb.  2,  1888 
Feb.     1.  1842 


I     Baeyer,  Adolpli  von.  F.E.S.,  Univemty  of  MuniL-h 

!     Beilstein,  Prof.  F.,  Ph.D..  Technological  Institute,  St.  Peter.sburg 

I     Berthelot,  M..  F.R.S.,  ColK-ge  de  France,  Paris 

I     Boisbaudran.  Lecoq  de,  36,  Rue  Prony,  Paris 

Bnnsen,  R.  W.,  Ph.  D.,  F.R.S.,  University  of  Heidelberg 


May   18,  18o8         Cahoxirs,  Augiiste.  a  la  Monnaie.  Paris 
June  19,  1862       *Cannizzaro,  S.,  Senate  di  Roma 

Feb.     1,  1883  1     Cieve,  Prof.  P  T.,  Ph.D..  University,  Upsala,  Sweden 
May  18,  1S76         Cooke.  Josiah  P.,  Harvard  Univer.sily.  Cambridge.  Ma£3achnsctt=, 
U.S. 

Feb.     1,  1883         Erlenmeyer,  Prof.  E.,  Ph.D.,  Frankfurt •on-:\rain 

June  16,  1892  !     Fischer,  Emil,  Ph.D..  University  of  Wurzbur.cr 

Feb.     1, 1883  '     Fittig,  Prof  R..  Ph.D.,  University.  Strassburg 

Mar     1,  1860  j     Fremy,  Edmond,  Eeole  Polyteehnique,  Paris 
Nov.    4,  1844         Fresenius,  C.  Remigius.  Ph.D.,  Wiesbaden 

May  18,  1876  '     Friedel.  C,  Ecole  des  Mines.  Paris 

May    3,  1866         Gibbs,  Prof.  Wolcott.  Cambridge,  Massachusetts,  U.S. 

June  16,  1892  1     Graebe,  Carl,  Ph.D.,  University  of  Geneva 

Feb.     1,  1883      +Helmholtz.    Prof.    H.    von,   F.R.S.,    Neue    Wilhelmstrasse,    16, 

Berlin,  N.W 

Feb.     2.  1888  '     HofF,  Prof.  J.  H   van"t,  Ph.D..  103,  Stadtonderskade,  Amsterdam 


June  19,  1862         Kekule.  Prof.  A.,  F.R.S.,  Univer.*ity  of  Bonn 

Feh.     2,  1888        Ladenburz,  Prof.  A.,  Ph  D..   Kai.«er  'Wilhelmstrasse,  43.  Bre.slau 
Feb.     2,  1888         Landolt,  Prof.  H..  Ph.D..  K.-.nigiratzerstrasse,  123b,  Berlin,  W. 
June  16,  1892         Liebeu,  Adolph,  Ph.D.,  University  of  Vienna 

June  19,  1862         Mariirnac,  Jean  Charles   Galissard  de,  F.R.S..  Geneva 
Feb.     1,  1883       JMendeleef,  Prof.  D.,  Ph.D..  University,  St.  Petersburg 

*  Faraday  Lecturer,  1872. 
t  Faraday  I,ecturer,  1381. 
t  Faraday  I..ect«rpr,  1889. 
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Date  of  Election 
Feb.     1,  1883 

Feb.     1,  1883 

Feb.     2,  18S8 

June  19,  18(52    I 
Mar.    1,  18d0 


FOKEIGX    MEMBERS. 

ileyer,  Prof.  Lothar,  Ph.D.,  University,  Willielmstrasse,  9,  Tubin- 
gen, Germany 
Meyer,  Prof.  Victor,  Ph.D.,  University  of  Heidelberg 

Nilson,,  Prof  L.  F.,  Ph.D.,  Albano,  Stockholm 

Pasteur,  L.,  F.R.S.,  Ecole  Xormale,  Paris 
Peligot,  E.,  a  la  Monnaie,  Paris 


ilay     3,  18c56    j  Rammelsberg,  Prof.  C.  F.,  Berlin 

June  16,  1S32    i  Sphiff.  Hugo,  Ph.  D.,  University  of  Florence 

June  16,  1892  Schloedng,  Th.  Ph.D.  Institute,  Auromique,  Paris 

June  19,  1862    i  Stas.  Prof.  J.  S.,  F.R.S.,  Ecole  Miiitaire,  Brussels 

I 

I 

! 

May  18,  1876    '  Tbomsen,  Prof.  Julius,  Ph.D.,  University  of  Copenhagen 

Feb.     2   1888  Wislieen,  Prof.  Johannes,  Ph.D.,  University,  Leipzig 


OF  PEUsOXS  WHO    HAVE    DELIVEKED  THE  FAHADAY  LECTURE: 

1872.  S.  Cannizzaro,  F.R  S. 

1875.  Aug.  Wm.  von  Hofmann,  D.C.L.,  F.R.S. 

1881.  H.  von  Helmholtz,  F.R.S. 

1889.  D.  Mendelcef. 


Harrison  and  Sons,  Printers  in  Ordinary  to  Her  Majesty,  SJt.  Martin's  Lane,  London,  W.C. 
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DATES  OF  ISSUE  OF  THE  MONTHLY  NUMBERS  OF  THK 
JOURNAL  OF  THE  CHEMICAL  SOCIETY  TO  FELLOWS. 


January  number  was  issued 2n(i  Febiuaiy. 


February 

March 

April 

.May 

June 

July 

August 

September 

October 

November 

December 


.17th  February. 
.  7tli  March. 
.18th  April. 
.5th  May. 
.  2nd.  June. 
.  oth  July. 
.  4th  August. 
.  2nd  September 
.  .  10th  October. 
.  1st  November. 
.  7th  Decerabfr. 


IV 


LIST  OF  GRANTS  MADE  FROM  THE  RESEARCH  FUXD 
DURING  THE  TEAR. 

£20  to  Dr.  Rubemann  for  a  study  of  the  formation  of  pyridine 
derivatives  from  unsaturated  acids. 

£50  to  Professor  Dunstan  for  an  investigation  of  the  properties  of 
parafiinic  aldoximes. 

£20  to  Dr.  Collie  for  the  investigation  of  naphthalene  derivatives 
from  dehydracetic  acid. 

£10  to  Mr.  Easterfield  for  the  investigation  of  citrazinic  acid. 

£40  to  Mr.  A.  E.  Tutton  for  the  purchase  of  an  instrument  for 
the  continuation  of  his  ci'ystallographic  chemical  work. 

£20  to  Messrs.  A.  G.  Perkin  and  J.  J.  Hummel  for  the  continua- 
tion of  their  investigations  on  the  coloui'ing  principles  contained  in 
the  Indian  dye-stuff  called  Cliay  root. 

£15  to  Professor  Meldola  for  the  continuation  of  the  study  of  the 
products  of  reduction  of  acetyl  and  benzoyl  derivatives  of  the  azo- 
naphthols-azo-p-cresols. 

£5  to  Mr.  T.  S.  Dymond  fur  apparatus  and  chemical^  for  the 
investigation  of  certain  changes  in  connection  with  the  foi'mation  of 
aurochloric  acid,  auric  chloride,  and  auroso-auric  chloride. 

£10  to  Dr.  J.  Walker,  for  an  investigation  on  the  electrolytic  pro- 
ducts from  camphoric  acid. 

£10  to  Mr.  S.  U.  Pickering  for  the  determination  of  the  heat  of 
combination  of  certain  substances  in  the  solid  and  liquid  condition. 

£10  to  ]\Ir.  A.  R.  Ling  for  an  investigation  on  the  acetyl  and 
benzoyl  derivatives  of  the  sugars. 

£5  to  Dr.  James  Leicester  for  the  study  of  the  interactions  of 
quinones  and  diamines. 

£30  to  Dr.  W.  H.  Perkin,  jun.,  for  the  continuation  of  his  researches, 
on  the  synthetical  formation  of  unsaturated  closed  carbon  chains. 

£10  to  Mr.  C.  H.  Bothamley  for  the  continuation  of  his  investiga- 
tions on  the  action  of  dyes  on  photographic  plates,  with  respect  to 
their  sensitising  action  for  rays  of  low  refraugibilify. 

£30  to  Professor  "W.  R.  Dunstan  for  furtlirr  investigation  of  tl.e; 
properties  of  aldoximes. 


LIST    OF   FELLOWS   ELECTED    DURING    1893. 


Name. 


Bailev,  Hemy 

Baine,  Laurence  Augustus  . . 

Baker,  Julian  L 

Bateinan,  John 

Berridge,  Frederick  Edmuud 

Bone,  William  A 

Boone,  William  Thomas  .... 
Bowman,  Fi'ederick  Edmund 

Briggs,  Harry  Fieldeu 

Brigg3,  John  Frederick 

Brookbank,  John  Edwin  .... 

Brooke,  Edward 

Brown,  Ralph  Edwaz'd 

Browne,  Frank 

Brunton,  John  Dixon 

Buclianinn,  Joshua 

Burnett,  William  Robert. .  . . 
Burnham,  John  Charles 


Cahill,  Robert  S 

Caiues,  Charles  March 

Cameron,  James 

Carswell,  Thomas  Petson. 

Chaney,  Harry  J 

Clayton,  George 

Cocking,  Allan  Thomas 

Coste,  John  Henry |  April  20th  . ,  . 

Craw,  John  A November  2nd 


Projjosed. 


April  20th 

February  16th , 
„         2nd  . 

May  4tli 

November  2nd. 
February  2nd  . 
January  19th  .. 
November  2nd . 


February  2nd 

December  1st,  1892. 


March  16th  . .  . 

June  1st 

November  2nd . 

March  16th  . .  . 

16th  . .  , 

„       2ad  . . , , 


May  4th 

November  2nd , 
March  2ud  . .  . . 
November  2nd . 


February  16th , 
November  2ud  , 


D'Albuquerqiie,  John  Pedrozo 

Davey,  George 

Davies,  D.  O.  Sydney 

Davy,  S.  W.  M.' 

Dickinson,  H.  \V 

Dixon,  Harry  Williamson  .... 

Dreyfus,  Charles 

Dufton,  Samuel  Felix 

Dunnington,  Francis  P 


Edwards,  Thomas 

Ellis,  Charles  Sondes 

Elmore,  Alexander  Stanley . 
Evans,  Robert  C.  T 


Forrester,  Alexander  M.  . 
Fuller,  Frederick  George. 

Gardner,  John  Addyman. 

Garnett,  Henry . .  . ." 

Gower,  Alfred'  Roland  . , . 
Green,  Arthur  Henry 


December  loth,  1892 


May  18th 

February  2nd 

March  2nd 

December  1st,  1892.. 

15th,  1892 

January  19th    


Elected. 


March  2nd 

November  2nd 

December  1st,  1892. 
March  16th 


November  2nd 
January  19th . , 


February  2nd. . 
November  2nd . 
February  16th  . 
April  2dth 


June  loth. 
May  4th. 

June  15th. 
December  7th. 
May  4th. 
February  16th. 
December  7th. 

May  4th. 
February  16tb. 

!)  )> 

May  4tli. 
December  7th. 
December  7th. 
May  4th. 


June  loth. 
December  7th. 
May  4th. 
December  7th. 

May  4th. 
December  7th. 
June  15th. 
December  7th. 

February  16tli. 


June  15th. 
May  4th. 

February  16th. 


May  4th. 
December  7th. 
February  16th. 
May  4tli. 

December  7th. 
February  16th. 

May  4th, 
December  7th. 
May  4th. 
June  15th. 


Yl 


2same. 


Grieve,  AYilliam  Hotten  . . 
Grimwood,  Robert  George 


Proposed. 


Elected. 


Xovembcr  2nd  , 
February  16th  , 


Hadley,  Harry  Edwin November  2nd 

Hale,  Henry  Ormsby    June  loth 

Hallen,  Albin January  19th 

Hancock,  Ernest  Albert   May  18th 

Harris,  Hai'old , November  2nd 

Heath,  Arthur  John '  Januaiy  19th    

Hesketh,  William    November  2nd 

Holthouse,  Harold  B ,,  „    

Howitt,  James  John May  18th 

unt,  Bertram I   November  2ud 

untly,  George  Nevill i  December  1st,  1892. 


December 
May  4th. 


rth. 


ones,  Hedley  Gordon March  2nd    . . 

owitt,  Hooiier  Albert  D [   February  16th . 


Kaka,  Sorabji  M March  16th 


Lamb,  Edmund  George ;  February  16th 

Lambert,  Wesley i  January  19th 

Leather,  John  Walter May  18th 

Lloyd,  Herbert February  16th 

Luxmore,  Charles  M '  December  1st,  1892. 


Marsden,  Frederick 

Martin,  Alexander  M 

Martin,  William  J 

Mason,  James 

Man-er,  William  Frederick 

McElroy,  K.  P 

McGregory,  J.  Frank 

McKerrow,  Charles  A 

Mills,  Charles 

Mole,  Herbert  Bloome .... 

Monson,  Henry  John 

Morgan,  J.  R 

Morton,  Frederick 

Mumby,  Allan  E 

Murray,  John  Allan 


January  19th.  . 

May  4th 

January  19th. . 
February  16th. 
November  2nd  , 

May  1 8th 

February  2nd  . 

May  4th 

April  20th 

January  19th  . 
February  16th  , 
November  2nd . 


December  7th. 

February  16tii. 
June  15th. 
December  7tli. 
February  IGth. 
December  7th. 

jj  J) 

June  15th. 
December  7th. 
February  16th. 

May  4th. 


February  16th. 
June  15th. 
May  4th. 
February  16th. 


June  15th. 
February  16th. 
May  4th. 
December  7tli. 
June  15th. 
May  4th. 
June  15th. 

February  16th. 
May  4th. 
December  7th. 


February  2nd i   May  4th 


Napier,  John  Watson |  May  18tli  . . 

Nasini,  Raffaello „ March  16th 


Oates,  William  Henry  , 
Orndorff,  William  R. . . 

Orr,  Alexander 

Owen,  Robert  Henry  ., 


Parish,  S. 
Payne,  George  F. 


February  16th 

May  Ith" 

.Ipi-il  20th 

December  1st,  1892. 


February  16th , 

November  2nd  . 

Piatt,  Charles January  19th  . . 

Rees,  George  Percival November  2nd  , 

Reid,  Thomas  Anderson ,,  ,,     . 

Rintoul,  William February  2nd  . 


June  15th. 
May  4th. 


June  15th. 

>>       >> 
February  16th. 

May  4th. 
December  7tb. 
February  16th. 

December  7th. 

May  4th. 


vir 


Name. 


Kitchie,  Greorge 

Robbins,  James  Henry 

Schidrowitz,  Philip 

Sessions,  Wilfrid    

Shapley,  Frederick 

Sims,  W.  Edgar 

Sorrell,  Henry  T 

Styles,  Robert  Curling 

Thaekrah,  James  Robert  . .  . 

Thompson,  Frank  E 

Thompson,  George  Rudd  . .  . 

Thorpe,  Jocelyn  Field 

Towers,  John  William 

Tyrer,  Charles  Thomas  . .  . . 

Umney,  John  Charles 

Tandenbiirgh,  Frank  P.  . . . 
Tautin,  Claude  Thomas  . .  . . 

Waite,  Charles  E 

Walden  William  Herbert  . . 

Walke,  Willoughby 

Warmington,  Edward  A.. .  . 

Watson,  A.  F 

Welchman,  Frank  Ernest  . . 

Whaley,  Sydney 

Wheeler,  William  Ernest  .. 

White,  Henry  C 

White,  William  Gilchrist  . . 

Whittaker,  Thomas 

Wilkinson,  John 

Winder,  Edward  Humphrey 
Wyndham,  Stanley  . .  i, . .  . 


Proposed. 


Elected. 


April  20th June  15th. 

February  2nd i  May  4th. 

November  2nd I  December  7th. 

May  4tli June  loth. 

November  2nd December  7th. 


April  20th June  loth. 

November  2nd December  7th. 


1892 


December  15th, 

May  4th 

February  2nd 

November  2nd 

December  1st,  1892.. 
15th,  1892 


January  19th 


February  16th 
May  18th 


January  19th 

November  2nd 

January  19th 

May  18th 

February  16th 

Nor  ember  2nd 

April  20th 

December  1st,  1892. 

January  19th 

June  15th 

April  20th 

March  16th 

June  15th 

November  2nd 


February  16th. 
June  15th. 
May  4th. 
December  7th. 
February  IGth. 


May  4th. 
June  15th. 

February  IGth. 
December  7th. 
February  16th. 
June  15th. 
May  4th. 
December  7th.. 
June  15th. 
February  16th. 
February  loth, 
December  7th. 
June  15th. 
May  4th. 
December  7th. 


Tin 


FELLOWS   DECEASED    SINCE  1st  JANUARY,  1893. 


Xame. 

Elected. 

Died. 

April  4th,  1889 

Dec.  8th,  1893. 

Black,  A.  E 

Blake,  James 

Cannon,  W.  H. 

Carew,  Eussell 

Clarke,  F.  C.  H,  Col 

Davies,  Eobcrt  Kiggins 

Foster.  William 

„      1st,  1880 
June  17th,  1886 

June  28th. 

February  oth,  1863 

March  19th. 

April  16th,  1868 

August  27th. 

November. 

May. 

September  11th. 
April  17th. 

June  19th. 
May  23rd. 
January  6th. 
March. 
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pounds  with,  240. 

from   dipentene    hydro- 


chloride, 5. 

Hvdrocarbostyril  from  hydrindonoxime, 
240. 

Hydrolysis  of  nitro-derivatives  of  aceto- 
and  valeronaphthalide,  8. 

of  oil  by  white  lead,  sup- 
posed, 122. 

Hydrogen  chloride,  hydrates  of,  45. 

interaction  of  potas- 
sium chlorate  and,  211. 

,   magnetic    rotation 

of  indifferent  solvents,  244. 

Hyponitrites,  210. 

Indoles,  preparation  from  benzoin,  &c., 
of  diphenyl,  216. 

Indoxagen  derivatives,  212. 

lodate,  conversion  by  oxidation  of  silver 
iodide  into,  181. 

Iodine,  quantitative  separation  of  chlo- 
rine and  bromine  from,  181. 

Iodoform,  colour  of,  62. 

Iron,  removal  from  glucina  of  last  traces 
of,  2. 

Isaconitine  (napelhne),  properties  of,  31. 
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Isobiityric  aldoxirre,  77. 
Isomerism  of  paraffinic  aldoximes,  76. 
Isomorphons  series,  crvstallographic  re- 
lations in,  27. 

Jute  fibre  produced  in  England,  compo- 
sition of,  165. 

Kamala,  constituents  of  tlie  Indian  dje- 

stutt;  181. 
Ketonn  from  dimetliylpimelic  acid,  68. 
Ivetonic   derivatives,  melting   points  of 

parafBnoid,  40. 
Kojip,  Hermann,  death  of,  and  memorial 

lecture,  46,  83. 

Lactic  acid,  resolution  into  its  optically 

active  constituents,  180,  199. 

ferment,  a  l£Evo-,  2U3. 

Lnpacliol  azines,  241. 

bromo-,  246. 

synthesis  of,  259. 

Lapachone,  dibromo-y8-,  14. 

Lead  haloids,  interaction  of  alkali  metal 

haloids,  69. 
supposed  hydrolysis    of    oil  by 

white,  122. 
Leaves,    chemistry    and    physiology    of 

foliage,  99. 
Lecture,  Kopp  memorial,  46. 
Light    as    preventing    putrefaction    and 

forming  H2O.2,  121. 
Lime,  inertness  to  carbon  and  sulphur 

dioxides  of,  114. 

chlorine,  209. 

Liquids,  determiration  of  thermal  ex- 

jjansion  of,  3. 

molecular  complexity  of,  191. 

Longstaff,  death  of  Dr.,  83. 

Madder   colouring   matters.    Eubiadin, 

169. 
Magnesium  diphenyl,  80,  111. 
Magnetic  rotation  of  ethylene  oxide,  52. 
of     hydrogen     and 

sodium  chlorides  and  of  chlorine,  244. 
Meeting  room,  alteration  of,  84. 
Melting  points  ot  nitrous  oxide,  76. 
Methylene  iodide,  high  refractive  power 

of,  62. 
Melting  points,  regularities  in  and  rela- 
tions between,  40,  41. 
Mercury,    action    of    clilorine    on    and 

adliesion  to  glass  of,  38. 
Metals,  action  of  acids  on,  148,  188. 
Meraxylenecarboxylic    acid,    formation 

from    camphoric    acid    of    hydroxy-, 

110. 
Metazo-compounds,  120. 
Mineral,  stibiotautalite,  a  new,  jS4. 


Moistiire,    influence    of,    in    promoting 

chemical  change,  129. 
Molecular  complexity  of  liquids,  191. 
rotatory     power,     the    true 

measure  of,  236. 
volumes  of  ethereal  salts  of 

acetic  series,  201. 
Mvristone,  preparation   and  properties 

of,  40. 

Napelline  (isaconitine),  31. 

Naplitlialenedisulpl'onic  acids,  ortlio-, 
para-,  and  peri-,  166. 

Naphthalene,  a-pheuyl,  201. 

Xaphtlialide,  nitration  of  formo-,  8. 

beliaviour  of  various  deri- 

vntives  of,  on  hydrolysis,  10. 

Naphthylamine,  nietaphenolazo-a-,  126. 

peri-,         nitro-,        and 

bromo-,  199. 

preparation  of  dinitro- 

a-,  from  its  acetyl  and  valeryl  deriva- 
tives, 7. 

Naphtliaquinone.  condensation  of  alde- 
hydes with  /3-hydroxy-n-,  258. 

Nickel  carbonvl,  refractive  power  of, 
58. 

Nitrates,  interaction  of  acid  chlorides 
and,  255. 

Nitric  acid,  action  of  metals  on,  114, 
148. 

peroxide,   action  on   defines   of, 

34. 

Nitriles,  synthesis  of  oxazoles  from 
benzoin  and,  34. 

Nitro-compounds,  compounds  of  hydro- 
carbons with. 

Nitrogen  compoimds,  stereoisomerisni 
of,  173. 

Nitrosyl  chloride,  action  on  defines  of, 
34.  " 

Nitrous  oxide,  boiling  and  melting 
points  of,  76. 

structure  of,  59. 

Oils,  supposed  hydrolysis  of,  by  white 

lead,  122. 
Oldenlandia       umhellaia,      anthracene 

derivatives  in,  201. 
defines,  action  of  nitrosyl  chloride  and 

nitric  peroxide  on,  34. 
Optical    properties     as     indicative     of 

structure,  57. 
values    of    different    forms    of 

carbon,  61. 
Orthazo-compounds,  reduction   of  ace- 
tates of,  161. 
Oxanilide,  hexanitr-,  ISO. 
Oxazoles,  synthesis  of,  from  benzoin  and 

nitriles,  34. 
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Oxidation  of  larfcaric  acid  in  presence  of 

iron,  213. 

■ paratoluidine,  237. 

products  of  lurpetitinp,  1S7. 

Oxides  of  elements  periodicallj  related, 

247. 
Ozone,  studies  on  formation  of,  141. 


Paraffins  and  paraffin  derivatives,  ther- 
mal expansion  and  specific  volume  of, 
4. 
Paratoluidine,  oxidation  of,  237. 
Pasteur,   address  to,  on  70th  birthday, 
1. 

Pentamethvlene    bromide,    preparation 
of,  257.  " 

carboxylic    acid,    syn- 
thesis of,  257. 

Periodic    diagrams    of     elements     and 
oxides,  new,  70,  247. 

Peroxide,  formation  under  influence  of 
light  of  hydrogen,  121. 

use    in    analysis    of    sodium, 

184. 

Phena^vl    bromide    and     benzvlamine, 
214.  " 

Phenazine  derivatives,  216. 

Phenolplithalein,    di-   and   tetra-nitro-, 
14. 

Phenoqiiinone,  cousiitution  of,  57. 

Phenyliiydriizines,  chlorinated,  112. 

a-Phenylna]5hthalene,  201. 

Phenylpropionic  acid,  207. 

Phlogistic  theory,  discussion  by  Presi- 
dent of,  85. 

Phosphonic  acids  from  camphene,  164. 

Phosphoric    anhydride,    action    of,    on 
fatty  acids,  40. 

• purification  of, 

by  distillation  over  platinum  sponge, 
30. 

Phthaleins,    their    quinonoid   structure, 
52. 

Piazine  derivatives,  185,  186,  214. 

Picric  compound  of  turpentiiie,  240. 

Pimelic    acid,    a   cycloid    ketone    from 
dimethyl,  68. 

Piperaziue,  properties  and  hydrates  of, 
35. 

Plant-metabolism,  99, 

Platinous  chloride,  preparation  of,  38. 

President's  ruling  as  to  reading  certifi- 
cates, 117, 

Pure  substances,  interaction  of,  145. 

Putrefactive  change,  influeuce  of  light 
in  preventing,  121. 

Pyridine    derivatives  from  unsatui-ated 

acids,  112. 
Prizes,   circular  relating   to   Hodgkins 
Fund,  194. 


Quinliydrones,  constitution  of,  57. 

containing  halogens,  203. 

Quinine,  fluorescence  of,  63. 

Quinoline    derivatives,    appearance    of 

colour  in,  63. 
Quinone     derivatives,      conversion     of 

para  into  ortho,  13,  258. 
interaction  of  metanitraniline, 

&c.,  and,  215. 
Quinonoid    compounds,     limitation    of 

colour  to  truly,  55. 
derivatives  of  citrazinic  acid, 

177. 


Radicles,  distribution  in  waters  of  acidic 

and  alkalinic,  79, 
Refractive    power    of    diazophenimidc, 

60. 
ethylene    oxide. 


metallic      car- 

bonyls,  explanation  of  excessive,  63, 

Reinsch's  process,  improvements  in, 
119, 

Research  Fund,  donation  to,  192. 

Rooms,  redecoration  of  and  introduction 
of  electric  light  into  the  Society's, 
84, 

Rotatory  power  of  derivatives  of  gly- 
ceric acid,  11. 

Rothamsted  memorial,  51,  193. 

Rubiadinglucoside  and  rubiadin  from 
madder,  169. 

Ruhia  sikJcimensls,  colouring  matters  in, 
200. 

Rubidium  double  sulphates,  crystallo- 
graphic  characters  of,  27. 

Salicylonitril,  nitro-derivatives  of,  213. 

Salts  of  glyceric  acid,  specific  rotatory 
powers  of,  11,  67. 

Sarcolactic  acid,  preparation  from  in- 
active lactic  acid  by  fermentation  of, 
180. 

Scheele  memorial  in  Stockholm,  84. 

Sesquiterpene  from  hojis,  177. 

Solutions  of  non-electrolytes,  properties 
of  strong,  174. 

Specific  volumes,  Dalton's  work  on,  49, 

of  certain  paraffins  and 

paraffin  derivatives,  4. 

Starch,  determination  of,  in  leaves, 
100. 

Stas,  J.  S.,  death  of,  83. 

Stereoisomei'ism  of  nitrogen  comjDounds, 
173. 

Stibiotantalite,  184. 

Structure  as  indicated  by  optical  pro- 
perties, 57. 

Subject  index,  preparation  of,  83. 
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Susars  in  leaves,  nature  of  changes 
nndergone  by,  102. 

Sulphates  and  carbonates  in  "water, 
interaction  of,  79. 

Sulphates,  crystallographie  characters 
of  isomorphous.  27. 

Sulphides  and  poly  sulphides  of  ammo- 
nium, 178. 

Sulpliocamphylic  acid,  109. 

.Sulphouic  acids  of  naphthalene,  di-, 
166. 

chlorides  of  camphor,  de- 
composition by  lieat  of,  130. 

—  derivatives  of  camphor,  5. 

Sulphuric  acid,  electrolysis  of,  and 
action  on  metals  of,  190. 

Tartaric  acid,  oxidation  in  presence  of 
iron  salts,  113. 

Toinperature,  influence  on  optical  acti- 
vity of,  237. 

Terpenylic  acid,  constitution  of,  187. 

Tliallium  alloys,  freezing  points  of, 
247. 

Tlicrmal  expansion  of  liquids,  determin- 
ation of,  3,  4. 

Thiocarbonates  of  cellulose,  108. 

Thiohydontoic  acid,  115. 

Thionyl  bromide,  preparation  of,  10. 

Thiourea,  interaction  of  derivatives  of 
fatty  acids  containing  halogens  and, 
115. 

■ desulph\irisation  of    various 

substitution  dei-ivatives  of,  10. 


Thiourea,  an  isomeride  of  benzylpheuyl 

benzyl-,  70. 
Thioureas,  various,  11. 
Tin  and  nitric  acid,  interaction  of.  114. 
Toluic  acid,  non -production  on  oxidising 

citrenes  of, 
Trimethylene,  structure  of,  59. 
Truxene,    formation    from    phenylpro- 

jiionic  acid,  207. 
Turpentine,  oxidation  products  of,  187. 

Urea,  isomeride  of  benzvlphenvlbenzvl, 

70. 
Urine,   action    of   benzoic    chloride    in 

presence  of  alkali  on,  238. 

Taler'ic  acid,  preparation  of  active,  192. 

Taleronaphthalide,  8. 

Yapour  pressures    of   ethereal    salts  of 

fatty  acids,  201. 
Volatilisation  of  gold,  75. 
Volumes,     determination     of     specific, 

paraffin  and  derivatives  thereof,  4. 

Water,  analysis  of  Askern  mineral,  78. 

apparatus    for    extracting    and 

estimating  gases  iu,  244. 

■ from  Zem  Zem  ■well,  245. 

composition  of  mineral,  79. 

Wollaston,  portrait  of.  83. 

Women,  admission  as  Fellows  of,  84. 

Xanthates,    preparation    of    sulphonic 
acids  from,  166. 
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Jannaiy  19th,  1893.     Professcn-  A.   Crum  Brown,  President,  iu  the 

Chair. 

Messrs.  James  W.  Rodger  and  Moiris  W.  Travers  were  formally 
admitted  Fellows  of  the  Society. 

Ordinary  certificates  were  i-ead  for  the  first  time  in  favour  of 
Messrs.  William  Thomas  Boone,  6,  Mount  Pleasant  Road,  Totten- 
ham ;  Frederick  George  Fuller,  19,  Brunswick  Square,  W.C. ; 
Arthur  John  Heath,  1,  Grove  Villas,  Redland,  BHstol  ;  Wesley 
Lambert,  55,  Plumstead  Common  Road,  Plumstead ;  Herbert  Bloome 
Mole,  Hillside,-  Shepton  Mallet ;  Fred.  Maisden,  Bangor,  Xorth 
Wales;  Charles  Piatt,  Bufi^alo,  N.Y.,  U.S.A.;  Charles  Henry 
^Southwell,  Boston;  John  Charles  Umney,  50,  Southwark  Street, 
London;  Herbert  TTills,  LL.D.,  Fern  Bank,  Halliwell,  near  Bolton, 

Certificates  of  the  following  candidates,  proposed  by  the  Council 
under  Bye-law  I,  para.  3,  were  also  read: — Francis  P.  Dunnington, 
Charlottesville,  Va.,  U.S.N.A.  ;  Albin  Haller,  U,  Rue  de  Metz, 
a  Nancy ;  William  J.  Martin,  jun.,  M.D.,  Charlottesville,  Va.. 
U.S.N.A.;  Charles  E.  Wait,  Knoxville,  Tenn.,  U.S.N.A. ;  Willoughby 
Walke,  Fort  Munroe,  Va.,  U.S.N.A.;  Henry  C.  White,  Athens. 
Georgia,  U.S.N.A. 

Address  to  M.  Pasteur. 

On  behalf  of  the  Chemical  Society  of  London,  we,  the  President  and 
Officers,  beg  to  tender  to  you,  Mons.  Pasteur,  our  most  hearty  con- 
gratulations on  the  occasion  of  your  70th  birthday,  and  to  express 
the  fervent  hope  that  for  many  years  to  come  you  may  continue  to 


exert  your  beneficent  influence  over  that  department  of  scientific 
enquiry  so  peculiarly  your  own. 

It  is  30  years  since  you  were  elected  a  Foreign  Member  of  our 
Society  ;  and  at  that  time  your  ^vork  as  a  pioneer  was  already  com- 
pleted. By  your  study  of  the  tartaric  acids  and  by  tlie  discovery  of 
methods  of  resolving  the  optically  inactive  acid  into  its  active  com- 
ponents, you  laid  the  foundation  of  the  modern  theories  of  geometri- 
cal isomerism  -which  during  recent  years  have  served  so  largely  to 
promote  new  and  important  experimental  enquiries  ;  and  you  placed 
weapons  in  the  hands  of  chemists  which  have  retained  their  useful- 
ness up  to  the  present  day  and  which  over  and  over  again  have  been 
wielded  -odth  marvellous  effect. 

Furthermore,  your  studies  on  fermentations — apart  from  their  in- 
dustrial importance,  which  is  immense — have  served  to  promote 
enquiries  of  the  utmost  value  to  mankind  and  their  influence  must 
ever  be  felt. 

Few  men  have  been  able  to  present  to  the  world  so  imperishable  a 
record  of  services  rendered  to  humanity  ;  and  your  name  is  one  which 
must  ever  be  enshrined  in  loving  memory  in  the  records  of  time. 

We  are.  Sir,  in  deepest  respect, 

Your  most  faithful  colleagues, 

A.  Crum  Brown. 
T.  E.  Thorpe. 
Hexry  E.  Armstroxg. 
John  M.  Thomson. 
R.  Meldola. 
(Presented  Decemher  27,  1892.) 

Of  the  following  papers  those  marked  *  were  read  :  — 

*93.  "  Glucinum.  Pai't  I.  The  preparation  of  glucina  from  beryl."  By 
John  Gibson,  Ph.D. 

Of  the  many  methods  proposed  for  the  jjrepai-ation  of  glucina  from 
beryl,  only  a  few  give  satisfactory  results,  and  none  of  them  can  be 
applied  easily  on  a  large  scale.  The  percentage  of  glucinum  in  beryl 
is  small  and  it  is  therefore  necessary  to  Avork  up  large  quantities  of 
this  very  hard  mineral  in  order  to  obtain  a  stock  of  glucina  sufficient 
for  the  purposes  of  investigation.  Hitherto  it  has  been  found  neces- 
sary to  grind  the  mineral  to  a  very  fine  powder  as  a  preliminary  to  its 
complete  decomposition  by  the  usual  agents  employed  in  the  case 
of  refractory  silicates. 

The  present  communication  gives  an  account  of  a  method  b}*  which 


a  kilogram  or  more  of  beryl  may  be  woi'ked  up  at  a  time  in  an  easy 
manner,  and  without  being  ground  to  a  fine  powder,  the  whole  of  the 
glucina  contained  in  the  beryl  being  obtained  very  quickly  in  a  nearly 
pure  condition,  and,  in  particular,  nearlj'  free  from  alumina  and  oxide 
of  iron.  The  method  is  based  on  the  different  behaviour  of  the 
fluorides  of  aluminium,  iron  and  glucinum  when  heated  together,  it 
being  found  that  if  coarsely  ground  beryl  be  heated  in  an  iron  vessel 
with  six  parts  of  ammonium  hydrogen  fluoride,  the  mineral  is  com- 
pletely decomposed  at  a  temperature  below  a  red  heat,  the  soluble 
aluminium  fluoride  at  first  formed  being  rendei-ed  insoluble  in  water 
if  the  heating  be  sufiiciently  prolonged,  while  the  bulk  of  the  fluor- 
ides of  iron  are  decomposed  and  converted  into  ferric  oxide,  the 
glucinum  fluoride  remaining*  soluble  in  water. 

A  new  method  for  the  perfect  removal  of  the  last  traces  of  iron 
from  the  crude  glucina  is  also  described,  based  on  the  observation 
that  in  the  presence  in  solution  of  a  large  excess  of  a  lead  or  mer- 
curic salt  the  precipitation  of  the  lead  or  mercury  as  sulphide  by 
ammonium  sulphide  effects  by  mass  action  the  complete  precipitation 
of  the  iron. 


*94.  "The  determination  of  the  thermal  expansion  of  liquids."  By 
T.  E.  Thorpe,  F.R.S. 

The  author  describes  improvements  in  the  ordinary  dilatometrical 
method  of  determining  the  thermal  expansion  of  liquids.  The  main 
improvement  consists  in  the  adoption  of  the  simple  device  now  em- 
ployed in  the  construction  of  standard  mercurial  thermometers,  i.e., 
in  enlarging  the  bore  of  the  tube  at  some  point  in  the  stem,  thus 
forming  a  small  bulb  or  cavity  in  order  that  the  position  of  the  0° 
and  100°  points  may  be  determined  on  each  instrument  irrespectively 
of  its  range  without  unduly  increasing  the  length  of  the  stem  or  di- 
minishing the  width  of  the  scale  divisions.  The  length  of  the  stem 
is  thus  considerably  shortened,  so  that  both  it  and  the  thermometer 
can  be  wholly  immersed  in  a  bath  of  moderate  size ;  this  makes  it 
possible  to  take  successive  readings  with  much  greater  rapidity  than 
formerly  and  obviates  the  necessity  of  correcting"  for  the  emergent 
columns  of  the  two  instruments,  thereby  diminishing  the  time  and 
labour  required  both  in  the  actual  observations  and  the  subsequent 
reductions. 

In  the  paper,  the  mode  of  constructing  and  calibrating  the  dila- 
tometers  is  inWy  described,  also  the  mode  of  cleaning  and  filling  them, 
the  baths  used  in  heating  them,  and  the  method  of  making  the  ob- 
servations. 


Discussion. 

Professor  Ramsay  having  advocated  the  method  of  heating  bj  means 
of  the  vapours  of  liquids  boiling  under  regulated  pressures  which  had 
been  largely  used  by  Professor  Young  and  himself  in  place  of  baths 
of  heated  liquid,  Professor  Thorpe  pointed  out  that  the  time  occupied 
and  labour  involved  in  making  the  observations  was  small  in  com- 
parison with  that  involved  in  their  reduction,  and  that,  for  the 
purposes  of  calculation,  ih  was  very  convenient  to  take  readings 
at  definite  intervals  of  temperature ;  this,  he  thought,  could  be 
more  readily  done  by  means  of  a  liquid  bath.  Professor  Ramsay  said 
that  it  was  equally  eas}^  to  vary  and  adjust  the  temperature  of 
vapour  baths,  but  admitted  that  such  were  not  well  adapted  for  use  at 
low  temperatures. 

*95.  "  The  determmation  of  the  thermal  expansion  and  specific  volumes 
of  certain  paraffins  and  paraffin  derivatives."  By  T.  E.  Thorpe,  F.R.S. 
and  Lionel  M.  Jones,  B.Sc. 

The  authors  gi^e  the  data  relating  to  a  number  of  substances,  and 
discuss  the  results  particularly  in  relation  to  Lossen's  deductions. 
Their  results  are  summarised  in  the  folio  wing-  table  : — 


Pentane 

Isopentant  

Isohexane 

Amjlene 

Isoprene  

Trimctliyl  carbinol 

Dimethyl  etliyl  carbinol. 
Inactive  auiyl  alcohol . .  . 
Active  amy!  alcohol  . .  . . 

Methyl  ethyl  ketone . .  . . 
Methyl  propyl  ketone. .  . 
Diethyl  ketone 

Propionic  anhydride. .  . . 

Methyl  8ul)jliide 

Isobutylene  bruniide. .  .  . 


°C. 
36-3 
30-4 
62-0 

36-4 
35-8 

82-2 
101-3 
131-4 

128-7 

80-6 
101-7 
102-1 

168-6 

37-5 

149  -6 


Density 
at  0°. 


64750 
63872 
67660 

68499 
6912 

80716 
8269 
82536 
83302 

82961 
82585 
8335 

0336 

87022 

7675 


Density 
at  b.  p. 


0-61200 
0  -60857 
0 -61744 

0-64759 
0 -6545 

0-7194 
0 -7248 
0-71302 
0-72111 

0 -74422 
0-72568 
0-7306 

0-8431 
0  -82567 
1-5147 


Specific  volume. 


Obs. 


117- 
118- 
139' 

108- 
103' 

102' 
121 
123' 
122 

ge- 
ns- 

117 

154- 
75- 
142 


Kopp.    Lessen. 


•6 

121- 

-3 

121- 

-3 

143- 

■1 

110- 

•9 

99- 

-8 

106- 

•4 

128- 

-3 

128- 

•0 

128- 

-7 

100- 

•5 

122- 

-7 

122- 

'2 

53- 

•1 

77- 

•6 

144- 

117-2 

117-2 
139-8 

109-7 
102-3 

102-0 
123-4 
123-4 
123-4 


95' 
117 
117 


150-3 

75  -8 

142  -8 


It  will  be  seen  that,  with  the  exception  of  that  for  propionic  anhydride, 
all  the  observed  numbers  differ  considerably  from  those  calculated  by 


means  of  Kopp's  values.  On  the  other  haud,  tliey  show  in  the  main  a 
fairly  satisfactory  agreement  with  the  values  calculated  by  Lossen's 
formula.  It  is  noteworthy  that  the  observed  value  for  acetic  an- 
hydride deduced  from  Kopp's  experiments,  viz.,  109  9,  is  also  greatly 
in  excess  of  the  value  calculated  by  Lossen's  foi'mula.  If,  however, 
Lossen's  slightly  higher  value,  e.g.,  COoH  =  10' 74,  as  given  for  the 
oxalic  ethers  be  taken,  values  for  these  oxides  are  obtained  which  are 
in  better  agreement  with  the  results  of  observation;  thus. 

Observed.  Calculated. 

Acetic  anhydride 109-9  108-4 

Propionic  anhydride. .  .      154-2  154-4 

*93.  "  The  hydrocarbons  derived  from  dipentene  diliydi'ochloride."  By 
William  A.  Tilden  and  Sidney  Williamson. 

The  dihydrochloride  CioHi62HCl  (m.  p.  50°),  prepared  by  the  inter- 
action of  moist  hydrogen  chloride  and  dextro-  or  levo-rotatory  tur- 
pentine, is  knoAATi.  to  be  identical  with  the  dihydrochloride  foraaed 
from  dextro-  or  levo-rotatory  citrene  (limonene)  or  from  inactive 
"  dipentene."  The  hydrocarbon  obtained  by  removing  the  elements 
of  hydrogen  chloride  from  this  compound  has  been  supposed  to 
consist  essentially  of  one  compound,  dipentene,  but  in  view  of  results 
obtained  in .  oxidising  this  substance  (Trans.,  53,  880),  a  further 
exiimination  of  the  product  seemed  desirable. 

The  authois  find,  by  direct  experiment,  that,  like  dextrolimonene, 
■when  oxidised  by  nitric  acid,  levolimonene  and  pui"e  dipentene  afford 
neither  toluic  nor  terephthalic  acid.  The  product  obtained  by  heat- 
ing dipentene  dihydrochloride  with  aniline,  however,  is  a  mixture 
of  hydrocarbons,  of  which  dipentene  is  perhaps  the  most  abundant 
constituent,  but  is  accompanied  by  large  pi-cportions  of  cymene, 
terpinene,  terpinolene  and  a  small  quantity  (about  2*5  per  cent.)  of  a 
saturated  pai-affinoid  hydrocarbon  boiling  at  about  155°.  The  toluic 
acid  obtained  in  the  former  experiments  (loc.  cif.),  therefore,  is  not  to 
be  regarded  as  formed  from  dipentene  but  from  the  cymene  present, 
and  to  some  extent  from  the  terpinene,  which,  when  oxidised  by 
nitric  acid,  yields  a  smaller  but  appreciable  amount  of  this  acid. 

The  paper  concludes  with  a  short  discussion  of  some  theoretical 
points  having  reference  chiefly  to  the  formula?  which  have  been 
ascribed  to  pineue  and  camphene. 

*97.  "  Sulphonic  derivatives  of  camphor."  By  F.  Stanley  Kipping,  Ph.D., 
D.Sc,  and  W.  J.  Pope. 

The  study  of  these  compounds  has  been  entered  upon,  in  order,  if 
possible,  to  throw  light  on  the  changes  which  attend  the  formation  of 
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acetylorthoxylene,  &c.,  from  camphor  and  sulpliuric  acid  {cf.  Arm- 
strong and  Kipping,  Trans.,  1893,  75). 

The  preparation  of  caniphor.sulphon.ic  acid  has  been  attempted  by 
several  chemists,  but  up  to  the  present  with  a  uniform  lack  of  success  ; 
the  authors  found,  however,  that  it  may  be  prepared  by  the  inter- 
action of  anhydi'osulphuric  acid  containing  about  15  per  cent,  of 
anhydride  and  dry  powdered  camphor  :  very  vigorous  action  ensues 
on  adding  the  acid,  much  heat  being  liberated,  and  sulphur  dioxide  is 
evolved ;  on  pouring  the  acid  liquid  on  to  ice,  very  little  camphor 
separates.  To  purify  the  product,  the  sodium  salt  prepared  from 
the  solution  is  submitted  to  the  action  of  phosphorus  pentachloride, 
and,  by  a  somewhat  tedious  process,  camphorsiolphonic  chloride, 
CioHijO'SOaCl,  is  obtained  in  colourless  crystals  which  are  a  mixture 
of  optically  different  modifications  very  difficult  to  resolve.  The 
isolation  of  a  pure  sulphonic  derivative  of  camphor  in  the  manner 
described  is  by  no  means  easy,  several  other  products  being  simul- 
taneously formed  in  large  quantities. 

According  to  Marsh  and  Cousins  (Trans.,  1891,  967)  camphorsulph- 
onic  acid  is  not  formed  by  the  interaction  of  chlorosulphonic  acid  and 
camphor  dissolved  in  chloroform.  The  authors  find,  however,  that 
camphor  is  readily  sulphonated  by  chlorosulphonic  acid  in  absence 
of  a  solvent ;  the  action  proceeds  without  any  noticeable  carbonisation 
or  evolution  of  sulphur  dioxide.  The  sulphonic  chloride  prepared 
from  this  product,  like  that  already  referred  to,  is  a  mixture  of  optically 
different  isonierides. 

What  appears  to  be  the  pure  dextrorotatory  form  of  the  sulpho- 
chloride  crystallises  in  tetrahedra  melting  at  136 — 137°. 

Prior  to  the  isolation  of  the  active  chloi'ide,  the  following  deriva- 
tives were  prepared  from  a  nearly  pure  inactive  product  : — 

Camjpliorsulphonamide,  CioHuO'SOoXHo,  obtained  by  the  action  of 
aqueous  or  alcoholic  ammonia  on  the  sulphonic  chloride  :  six- 
sided,  transparent,  colourless,  monosymmetric  plates  {a  :  h  :  c  ■= 
0-821  :  1  :  1-047 ;  ^  =  81°  4'),  melting  at  134—135°. 

Camphorsulphonic  acid,  CioHisO'SOjH.  The  sulphonic  chloride 
is  slowly  hydrolysed  by  boiling  water  ;  the  acid  crystallises  in 
arborescent  forms,  and  is  very  deliquescent;  it  melts  at  58 — 60°.  Its 
aqueous  solution  dissolves  zinc  or  magnesium  with  evolution  of 
hydrogen  ;  a  series  of  well-defined  salts  has  been  obtained. 

The  action  of  anhydrosulphuric  acid  on  the  haloid  derivatives  of 
camphor  is  much  less  violent  than  when  camphor  itself  is  employed. 
Anhydrosulphuric  acid  dissolves  bromocamphor  with  slight  rise  of 
temperature,  giving  an  amber  coloured  solution  of  sulphonic  acid, 
completely  soluble  in  water.  The  sodium  salt,  pi'epared  in  the  usual 
way,  gives   on  treatment  w^ith    phosphorus    pentachloride  a   hromo- 


camphorsulplionic  chloride,  CiyHuBrO'SOoCl,  which  can  be  separated 
from  a  quantity  of  dark  oil  accompaiijing  it  by  suitable  methods. 
The  purified  substance  crystallises  from  chloroform  in  magnificent 
octahedra,  melting  at  136 — ^'<i7°.  The  crystals  are  colourless  and 
transparent,  and  may  be  readily  obtained  several  centimetres  in 
diameter. 

Marsh  and  Cousins  (Trans.,  1891,  974)  have  prepared  a  sulphonic 
chloride  of  similar  composition  by  the  action  of  chlorosulphonic  acid 
on  bromocamphor.  They  describe  the  substance  as  "  a  black,  semi- 
crystalline  solid."  A  repetition  of  their  work  showed  this  substance 
to  be  merely  an  impure  foi-m  of  the  one  now  described;  the  identity 
oC  the  chlorides  from  the  two  soui'ces  having  been  established  by  the 
ordinary  means  and  by  crystallographic  measurements.  The  chloride 
has  a  high  rotatory  power —  [a]^  =  about  + 128°  in  chloroform  solution, 

Bromocamphorsuljphonic  acid,  CioHuBrO'SOsH,  is  readily  obtained 
by  boiling  the  chloride  with  water.  It  forms  large,  pyramidal 
shaped  crystals,  which  are  somewhat  hygroscopic  and  very  soluble 
in  water.  The  anhydrous  acid  melts  at  195 — 196°  ;  the  aqueous  solu- 
tion dissolves  zinc  and  magnesium.  The  acid  is  described  by  Marsh 
and  Cousins  as  a  ''  black  tarry  mass."  The  salts  generally  crystallise 
■well,  and  have  been  examined  crystallographically.  The  sulphonamide 
crystallises  in  long,  silky  needles,  and  melts  at  14:4 — 145^, 

CJdorocamjjhoisuljjhoiuc  chloride,  doHuClO'SOoCl,  obtained  in  an 
analogous  mannei-,  crystallises  in  massive,  colourless  octahedra,  indis- 
tinguishable in  appearance  from  the  bromo-derivative.  It  melts  at 
12b — 124°.  [a]  D  =  about  +110°  in  chloroform  solution.  This  sub- 
stance was  described  by  Marsh  and  Cousins  {loc.  cit.)  as  a  "  micro- 
cry  staUine,  black  solid." 

On  boiling  with  water  the  chloride  yields  chlorocamphorsulphoiiic 
acid,  CioHuClO-SOsH,  which  crystallises  in  hygroscopic,  rectangular 
plates ;  it  affords  a  series  of  well-defined  salts. 

The  ammo7iiu)ii  salts  of  bromo-  and  chloro-camphorsulphonic  acids 
are  especially  interesting  from  a  crystallogi-aphic  point  of  view. 
Possessed  of  optical  activity  when  in  solution,  they  crystallise  in 
monosymmetric  prisms  exhibiting  hemimorphism  and  showing 
strongly  marked  pyroelectrical  properties. 

The  further  investigation  of  these  sulphonic  derivatives,  and  of  the 
bye-products  which  are  formed  in  their  preparation,  is  in  progress. 

98.  "  The  prepai-ation  of  dinitro-a-naphthylamine  TNH; :  NO: :  NOi  = 
1:2:  4:,  fi'om  its  acetyl  and  valeryl  derivatives."  By  R.  Meldola,  F.R.S.; 
and  M.  0.  Forster,  Ph.D. 

A  simple  method  of  preparing  this  compound  was  described  by  one 
of  the  authors  in  a  note  published  in  1886  (Ber.,  19,  2683)  ;  other 
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investigators  having  experienced  difficulties,  or  liaving  altogether 
failed,  in  obtaining  it  by  this  method,  we  have  been  led  to  reinvesti- 
gate the  subject,  and  can  confirm  the  practicability  of  the  process 
formerly  described.  The  difficulty  experienced  by  other  workers  has, 
no  doubt,  arisen  from  using  the  hydrolysing  agent  (sulphuric  acid) 
either  too  strong  or  too  weak.  The  following  details  may,  therefore, 
be  found  useful : — 

The  a-acetnaphthalide  is  nitrated  in  glacial  acetic  acid  in  the  usual 
way,  using  a  little  more  than  the  theoretical  quantity  of  fuming  nitric 
acid.  It  will  be  found  advantageous  to  divide  the  operation  into  two 
stages,  adding  one  half  of  the  nitric  acid  to  the  well-cooled  solution 
in  the  first  place  and  then  allowing  to  stand  over  night,  so  that  the- 
mixed  mononitro-a-acetnaphthalides  are  formed  at  a  low  temperatore. 
The  solution  is  warmed  the  following  day  in  a  water-bath  till  the 
crystalline  mononitro-derivatives  have  dissolved  up,  when  the  other 
half  of  the  nitric  acid  is  added.  The  dinitro-derivative  soon  forms, 
and  the  solution  begins  to  solidify  while  still  hot.  The  whole  mass 
forms  a  pulp  of  crystals  when  cold.  The  mother  liquor  being  squeezed 
out,  the  crystals  are  washed  with  water,  drained  and  purified  by 
being  boiled  up  with  alcohol  and  allowed  to  cool.  Very  little  of  the 
dinitro-a-acetnaphthalide  is  lost  by  this  treatment,  as  the  compound 
is  but  slightly  soluble  in  cold  alcohol.  Resinous  impurities,  which 
interfere  with  the  purity  of  the  subsequent  product,  are  removed  by 
the  alcohol.  The  alcoholic  extraction  may  be  repeated  if  necessary. 
The  purified  dinitro-derivative,  when  dry,  is  easily  hydrolysed  by 
heating  to  the  temperature  of  boiling  water  for  about  an  hour  with  a 
mixture  of  equal  volumes  of  strong  sulphuric  acid  and  water  (50 
grams  dinitro-compound,  150  c.c.  strong  sulphuric  acid  and  150  c.c. 
of  water).  The  product  is  poured  into  cold  water,  collected,  washed 
and  crystallised  from  somewhat  dilute  alcohol  with  the  addition  of 
animal  charcoal  till  it  has  the  correct  melting  point  (237°  from 
alcohol). 

•  While  engaged  in  these  experiments,  it  appeared  to  be  of  interest 
to  ascertain  the  effect  of  lighter  and  heavier  acid  radicles  in  facilitat- 
ing or  retarding  hydrolysis  by  sulphuric  acid.  It  was  found  that 
formonaphthalide  could  not  be  converted  into  a  dinitro-derivative  in 
glacial  acetic  acid.  Even  when  a  large  excess  of  nitric  acid  is  used, 
the  product  is  mononitroformonaphthalide.  Nitrogen  found:  (I) 
13-()8,  (II)  12"99,  per  cent. ;  calculated  for  mononitro-derivative, 
12-96  per  cent. ;  calculated  for  dinitro-derivative,  16-09  per  cent, 

•  It  evidently  consists  of  a  mixture  of  isomerides,  as  no  compound  of 
a  definite  melting  point  was  isolated  ;  much  resin  is  also  formed 
during  the  nitration. 

ValeronapJdhalide  was  prepared  by  boiling  a-naphthylamine  with 
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excess  of  "  anhydrous  valerianic  acid  "  (Hopkin  and  Williams)  for  at 
least  36  hours.  The  product  fuses  to  an  oil  under  hot  water,  and  is 
purified  by  successive  agitation  with  hot  water,  dilute  ammonia,  dilute 
chlorhydric  acid  (to  remove  unaltered  naphthylamine)  and  finally 
with  water.  The  resinous  cake  thus  obtained  gradually  becomes  a 
crystalline  mass  on  standing  in  the  cold.  One  or  two  crystallisations 
from  dilute  alcohol  render  the  compound  suflficiently  pure  for  nitra- 
tion. A  specimen  was  purified  for  analysis  by  repeated  alternate 
crystallisations  from  alcohol  and  benzene.  The  pure  compound  forms 
white,  silky  needles  melting  at  125 — 126°  and  gradually  becoming 
violet  on  exposure  to  air  and  light ;  on  analysis,  it  was  found  to. 
contain  78"95  carbon,  7" 72  hydrogen  and  6"25  nitrogen,  the  values. 
calculated  for  CioHv'l^H'CsHyO  being  7929  carbon,  7"48  hydrogen,. 
6"17  nitrog'cn. 

The  nitration  is  easily  effected  by  dissolving  the  substance  in 
glacial  acetic  acid  and  at  once  adding  to  the  cold  solution  a  little- 
more  than  the  theoretical  quantity  of  fuming  nitric  acid  diluted  witlx 
an  equal  volume  of  glacial  acetic  acid.  It  is  best  to  start  with  a  cold 
saturated  solution  of  the  valeronaphthalide  in  glacial  acid.  After- 
adding  the  nitric  acid,  the  solution  may  be  allowed  to  stand  for  some 
hours  in  the  cold  and  then  warmed  to  70 — 80°  for  about  15  minutes 
The  nitration  is  complete  by  that  time,  the  dinitro-dei-ivative  slowly 
separating  out  on  cooling.  The  crystalline  cake  thus  obtained  is  first 
washed  with  Avater  and  then  purified  by  crystallisation  from  alcohol^ 
in  which  the  dinitro-derivative  is  much  more  soluble  than  the  corre-. 
spending  dinitro-acetnaphthalide.  If,  during  nitration,  decomposition 
sets  in  with  effervescence,  the  contents  of  the  vessel  must  be  at  once 
cooled,  or  the  product  will  be  found  to  be  much  contaminated  with 
resinous  matter,  and  the  yield  will  be  considerably  diminished.  Two- 
experimental  batches  were  lost  by  neglecting  this  precaution. 

BinitrovaleronafMhalide,  when  purified  by  crystallisation  from 
alcohol  and  glacial  acetic  acid  successively,  forms  pale,  straw- 
coloured,  silky  needles,  having  a  melting  point  of  218°.  It  is 
rapidly  converted  into  dinitro-a-naphthol  by  boiling  with  dilute 
alkali.  A  purified  specimen  was  analysed  with  the  followino-  le- 
sults : — Carbon  57"03,  hydrogen  4"96,  nitrogen  13'11.  The  values 
calculated  for  C,oH5(N02)o-NH-C3H90  being:— Carbon  56-78,  hydro- 
gen 4-73,  nitrogen  13-24. 

This  compound  appears  to  be  more  readily  hydrolysed  than  the^ 
acetyl  derivative.  The  proportions  of  acid,  water  and  substance 
found  effective  were : — 30  grams  dinitro-compound,  600  grams, 
strong  sulphuric  acid,  60  grams  water;  after  heating  for  10 — 15 
minutes  in  a  water-bath,  the  product  is  precipitated  by  pouring  th& 
mixtui'e  into  cold  water  and  treated  as  in  the  case  of  the  acetyl  de- 
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fivative.  We  have  not  made  a  series  of  exact  comparisons  between 
the  acetyl  and  valeryl  derivatives  with  the  object  of  measuring  the 
relative  rates  of  hj'dro lysis.  It  appears,  however,  from  our  experiments, 
that  valeryl  is  more  easily  removed  than  acetyl  without  deeper  de- 
composition of  the  dinitro-derivative  into  resinous  products,  and  this 
seems  to  point  to  the  conclusion  that  there  is  an  advantage  in  starting 
"with  a  naphthalide  containing  a  radicle  heavier  than  acetyl.  On 
the  other  hand,  glacial  acetic  acid  is  so  much  cheaper  than  its 
higher  homologues,  that  from  an  economical  point  of  view  the 
dinitro-a-acetnaphthalide  will  be  found  the  most  advantageous  com- 
pound to  employ  for  the  preparation  of  dinitro-a-naphthylamine. 
It  IS  proposed  to  prepare  a  large  quantity  of  the  latter  by  the  method 
described,  with  the  object  of  extending  our  knowledge  of  the  meta- 
di-derivatives  of  naphthalene,  for  the  preparation  of  which  the 
metadinitronaphthalene,  obtained  by  the  diazo-method,  -will,  it  is 
hoped,  furnish  a  convenient  source.  We  have  received  valuable 
assistance  in  conducting  these  experiments  from  Messrs.  E.  M. 
Hawkins  and  F.  B.  Burls,  two  of  the  third-year  students  of  the 
Finsbury  Technical  College,  to  whom  we  wish  to  express  our  thanks. 

99.  "  Thionyl  bromide."    By  P.  J.  Hartog  and  W.  E.  Sims. 

The  authors  have  prepared  thionyl  bromide  by  the  interaction  of 
sodium  bromide  and  thionyl  chloride,  obtaining  it  in  the  form  of  a 
•deep  crimson  liquid  of  the  relative  density  2-68  at  IS""  C.  ;  the  colour 
is,  however,  possibly  due  to  the  presence  of  a  small  quantity  of  certain 
sulphur  bromides  :  though  their  amount  is  small,  hitherto  it  has  not 
been  found  possible  to  deprive  thionyl  bromide  of  these  impurities. 
At  150°  thionyl  bromide  undergoes  a  complex  decomposition,  yielding 
bromine  and  sulphur  bromides.  It  is  extremely  hygroscopic  and 
must  be  preserved  in  sealed  tubes. 

100.  "  Desulphurisation  of  the  substituted  thioureas."  By  Augustas  E. 
Dixon,  M.D. 

Some  years  ago  (C.  S.  Trans.,  1889,  618)  the  author  pointed  out 
that  certain  disubstitnted  paraffinoid  thioureas  are  not  desulphurised 
when  boiled  with  an  alkaline  solution  of  a  lead  salt :  having  since  ob- 
tained data  concerning  a  considerable  number  of  thioureas,  the  fol- 
lowing conclusions  are  drawn  as  to  their  behaviour  with  the  agent 
in  question : — 

1.  The  monosubstituted  thioureas  are  all  desulphurised. 

2.  The  tri-  (and  probably  also  the  tetra-)  substituted  thioureas 
are  not. 

3.  Disubstitnted  thioureas  containing  one  or  more  benzenoid 
groups  are  desulphurised,  but  not  if  such  groups  be  absent. 
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In  the  case  of  ttioareas  containing  the  allyl  group  the  results  are 
less  sharp  than  where  alkyl  residues  are  concerned :  in  the  case  of  the 
former  a  trifling  separation  of  lead  sulphide  is  occasionally  observed, 
but  the  amount  produced  varies  from  nil  to  enough  to  slightly  darken 
the  mixture ;  the  effect  in  these  cases  is  attributed  to  the  difficulty 
encountered  in  obtaining  the  allyl  derivatives  in  a  pure  condition. 

The  following  compounds  are  described  : — 

sjm.-Diisobii.tylthiourea,  CS"N"2H2(C4H9)2.  — -  Colourless,  rhombic 
plates,  melting  at  87 — 88°. 

Di-(sec.)-'bidijUJiiourea,  CSN3H2(C4H9)2. — Small,  colourless  prisms, 
melting  at  100 — 101°  (uncorr.). 

Methyl-(sec.)-butylt]iioiirea,C81SioEnXC'S3)(C4^s)-'—Fia.ttened,vhom.- 
bic  crystals,  melting  at  79 — 80°. 

Ethyl-{sec.)-butyUhiourea,  CSNoH2(C2H5)C4H9),  —  Brilliant,  flat- 
tened crystals,  melting  at  57 — 58°. 

PhenyI-(sec.)-bufyltMoti,rea,  CSN2H2(C6H6) (C4H9). — Long,  colour- 
less needles;  m.  p.  100 — 101°  (uncorr.). 

Diisoaviylthiourea,  CSN2H2(C5Hn)2.  —Brilliant,  small,  white  prisms  ; 
m.  p.  72—73°. 

IlethyUsoamyUhiourea,  CSN2H2(CH3) (C5H11). — Beautiful,  vitreous 
rhombs;  m.  p.  75 — 76°. 

Ethylisoamylthiourea,  CSN2H2(C2H5)  (C5Hn). — White,  crystalline 
mass,  melting  at  45 — 46°. 

Phenylisoamyltliiourea,  CSNoHaCCeHs) (CsHu). — Vitreous,  rhombic 
lates,    melting  at  101 — 102°  (uncorr.). 

101.  "  Salts  of  active  and  inactive  glyceric  acid  :  the  influence  of 
metals  on  the  specific  rotatory  power  of  active  acids."  By  Percy  F. 
Frankland,  F.R.S.,  and  J.  R.  Appleyai'd. 

The  authors  have  prepared  and  analysed  a  number  of  salts  both  of 
ordinary  glyceric  acid  and  of  the  dextrorotatory  variety  previously 
described  by  P.  F.  Frankland  and  Frew  {G.S.  Trans.,  1891,  96)  ;  the 
solubilities  of  many  of  them,  and  also  the  specific  rotatory  power  in 
the  case  of  the  active  salts,  have  been  ascertained.  The  composition 
iind  solubilities  of  the  corresponding  salts  are  contrasted. 

The  specific  rotatory  powers  of  the  several  salts,  determined  in 
solutions  containing  about  10  per  cent.,  are  recorded  in  the  following 
table,  together  with  the  molecular  rotations  of  the  salts  and  the  cal- 
culated specific  rotation  of  the  glyceric  acid  corresponding  to  each 
salt:  - 
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Sail. 


I  Specific  rotation^ 
[a]D- 


LiCCjHjOj) -20-66= 

NaCCjli^Oj -16-13 

K(C3H504) :  -16-46 

K(C3H504)(C,H60,)..  -  9-24 

NH^CC'sHsOj -18-05 

Ca(C3H504)o -13-34 

Sr(C3H504) -11-91 

Ba(C3H504) -10-01 

MgCCgH^O^). '  -20-08 

ZnCCaHsOj) -23-63 

Cd(C3Hj04) -15-29 


IVIolecular  rotation, 
M  X  [a]D  _ 


lUO 


[M]d. 


-23-14° 

-20-65 

-23-70 

-23-10 

-22-20 

-33-35 

-35-44 

-.S4-73 

-46  -99 

-65-05 

-49  23 


Equivalent 

specific  rotation 

of  g]vceric  acid,. 

C3H0O,. 


-21-83° 

-19-48 

-22-36 

-10-90 

-20-94 

-15-73 

-16-72 

-16-38 

-22-16 

-30  69 

-23-22 


Tbe  authors  point  out  the  variations  in  the  vahies  for  the  specific 
rotation  of  the  glyceric  acid  according  to  the  different  metals  present 
in  the  salt.  These  values  may  be  represented  in  round  numbers,  as 
unity  in  the  case  of  the  acid  potassium  salt,  l-o  in  the  case  of  salts  of 
the  alkaline  earths,  2  in  that  of  salts  of  the  alkalis,  magnesium  and 
cadmium,  and  3  in  the  case  of  the  zinc  salt.  They  compare  these 
results  with  those  which  have  been  obtained  by  other  observeis  in  the 
case  of  other  active  acids  and  which  have  led  to  the  generally 
accepted  doctrine  that  the  activity  of  an  acid  is  influenced  by  the 
nature  of  the  metal  introduced  in  forming  the  salt.  This  doctrine  is. 
founded  on  the  observations  of  Hoppe-Seyler  on  cholalic  acid,  of 
Oudemans  on  podocarpic  and  quinic  acids,  of  Hartmann  oncamphoiic 
acid  and  of  Landolt  on  tartaric  acid.  The  authors,  hoAvever,  call  atten- 
tion to  the  fundamental  optical  difference  between  most  of  these  acids 
and  glyceric  acid  :  thus  the  rotation  of  the  glycerates  is  both  opposite 
in  sign  and  much  greater  in  degree  than  that  of  the  acid,  whilst,  on 
the  contrary,  cholalic  and  camphoric  acids  have  a  greater  rotation 
than  may  be  deduced  from  their  salts  ;  and  podocarpic  acid  again  has 
practically  the  same  rotation  as  may  be  calculated  from  its  salts. 
Quinic  acid,  however,  has  a  somewhat  higher  rotation  than  that  de- 
ducible  from  its  salts,  and  the  same  relationships  between  the  rotations 
of  the  quinates  subsist  in  miniatui-e  as  are  exhibited  on  an  exagge- 
rated scale  by  the  glycerates  :  zinc  quinate  having  a  distinctly  higher, 
and  barium  quinate  a  distinctly  lower,  rotation  than  that  of  the 
other  quinates.  In  the  case  of  tartaric  acid,  again,  a  much  higher  rota- 
tion may  be  deduced  from  its  salts  than  is  shown  by  the  acid,  but 
the  salts  of  tartaric  acid  which  have  been  examined  for  rotation  are 
just  those  in  which  only  comparatively  insignificant  differences  are 
observable  in  the  case  of  the  glycerates,  viz.,  the  salts  of  the  alkaline 
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metals  and  magnesium ;  on  the  other  hand,  the  excess! v^ely  high 
rotation  of  tartar  emetic  shows  that  the  antimonyl  group,  at  any  rate, 
has  a  most  important  influence  in  affecting  the  rotation  of  the  acid.  In 
the  case  of  lactic  acid,  however,  there  is  the  fullest  analogy  to  glyceric 
acid,  the  rotation  of  the  lactates  being  both  opposite  in  sign  and  much 
STeater  in  degree  than  that  of  the  acid,  the  ratio  of  the  rotation  in  the 
zinc  salt  to  that  in  the  calcium  salt  (the  only  two  lactates  which  have 
had  their  I'otation  determined)  being  also  almost  identical  for  lactic 
and  glyceric  acid,  being  1"805  and  1"951  respectively. 

Before  drawing  any  conclusions  from  these  remarkable  apparent  rela- 
tionships, the  authors  intend  making  a  more  detailed  investigation  of 
the  rotations  of  these  and  other  salts  in  solutions  of  different  concentra- 
tion. The  results,  however,  as  far  as  they  go,  appear  to  lend  support 
and  to  extend  the  views  on  multiple  rotation  which  have  been 
expressed  by  Mulder  {Chem.  Zeit.,  1868,  58),  Krecke  (/.  pr.  Chem.,  5 
(1872),  6),  Landolt  (Ber.,  6  (1873),  1073),  and  M.  Thomsen  {Ber., 
1880,  2168,  2264,  2269 ;  1881,  29,  134,  203,  807,  1647),  but  subse- 
quently controverted  by  Landolt  (Ber.,  1881,  296,  1048)  and  Oude- 
mans  (Bee.  Trav.  CMm.,  1885). 

102.  "  Dibromo-/3-lapachone."    By  Samuel  C.  Hooker  and  A.  D.  Gray. 

Dibromo-/3-lapachone  was  first  obtained  in  very  small  quantity  as 
a  secondary  product  in  the  preparation  of  bromo-^-lapachone  (cf. 
Trans.,  1892,  640)  ;  although  it  jvas  formed  in  the  preparation  of 
bromo-/3-lapachone  from  lapachol,  it  was,  nevertheless,  impossible  to 
produce  it  from  bromine  and  pure  bromo-/3-lapachone.  It  is  now 
shown  that  hydrogen  bromide  plays  an  important  part  in  the  con- 
version of  the  mono-  into  the  di-bromo-derivative,  an  unstable 
additive  compound  of  the  former  with  bromine  and  hydrogen  bromide 
being  produced,  which  slowly  passes  into  dibi"omo-/:J-lapachone.  A 
number  of  derivatives  pi'epared  from  dibromo-/3-lapachone  are  de- 
scribed. 

103.  "  The  conversion  of  para-  into  ortho-quinone  derivatives."  By 
Samuel  C.  Hooker. 

The  author  announces  that  he  Avill  subsequently  adduce  experi- 
mental evidence  showing  that,  both  in  the  lapachol  and  other  groups, 
compounds  derived  from  a-naphthaquinone,  of  the  type  represented 
by  formula  I,  are  far  more  readily  converted  by  the  action  of  acids 
into  anhydi-ides  derived  from  ^-naphthaquinone  (II)  than,  as  might, 
perhaps,  have  been  expected,  into  anhydrides  of  the  a-quinone  type 
(III). 
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II. 

Thus,  the  benzal-dis-hjdroxj-a-iiaphthaquinone  of  Zincke  aud 
Thelen  (Ber.,  21,  2203)  is  quaatitatively  converted  into  an  anhydride 
derived  fi-om  the  /3-quinone.  A  variety  of  similar  compounds,  derived 
from  aldehydes  other  than  benzaldehydes,  have  been  prepared. 

It  -will  also  be  shown  that,  as  in  the  case  of  the  /3-lapachones,  the 
converse  change  of  yS-qninone  anhydrides  into  a-quinone  derivatives 
is  easily  efPected  by  boiling  with  dilute  solutions  of  canstic  alkali.  It 
is  proposed  to  extend  the  experiments  to  hydroxyquinones  generally. 

104.  "  The  nitro-derivatives  of  phenolphthalein."  By  John  A.  Hall, 
M.Sc. 

The  author  calls  attention  to  previous  incidental  references  to 
nitro-derivatives  of  phenolphthalein  by  Baeyer  (Annaleii,  202,  73), 
Frande  (ihid.,  p.  154)  and  0.  Fischer  (ihkl,  206,  99). 

As  a  pure  dinitro-deiivative  was  not  obtained  by  nitrating  a  sulphuric 
acid  solution,  phenolphthalein  was  dissolved  in  10  times  its  weight  of 
acetic  acid  ;  a  mixture  of  nitric  acid  and  acetic  acid  was  slowly  added 
to  the  solution,  keeping  the  temperature  below  10°  ;  2  mols.  of  nitric 
acid  were  required  by  each  mol.  of  phenolphthalein.  After  a  time,  a 
considerable  quantity  of  yellow  needles  separated,  which,  after 
repeated  recrystallisations,  melted  constantly  at  196°.  A  nitrogen 
determination  gave  6'91  per  cent.  ;  that  calculated  for  dinitrophenol- 
phthalein,  doHijOgNo,  is  6"S6  per  cent. 

Dinitrophenolphthalein  forms  yellow  needles,  fairly  soluble  in  acetic 
acid  and  alcohol ;  It  dissolves  in  alkalis  with  a  yellow  colour,  but  has 
practically  no  affinity  for  animal  fibres.  On  reduction  with  sodium 
sulphide,  it  yields  a  fine  blue  solution,  which,  however,  is  very  un- 
stable. Frande  states  that,  on  reduction,  his  dinitrocresolphthalein 
yielded  a  blue  solution,  from  which  he  isolated  an  amido- compound, 
but  apparently  did  not  analyse  it.  Some  attempts  were  made  to  con- 
condense  phthalic  anhydride  and  ortho-  or  para-nitrophenol,  but 
Avithout  success. 

TetranitrophenoIpJithalein. — Phenolphthalein  dissolved  in  five  times 
its  weight  of  sulphuric  acid  was  nitrated  with  2  mol.  proportions  of 
nitric  acid  at  about  10°  ;  the  mixture  was  allowed  to  stand  about  two 
hours,  and  its  temperature  was  tbeni-aised  to  from  20°  to  30°  and  kept 
between  these  limits  during  the  addition  of  another  equal  weight  of 
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nitric  acid  ;  as  this  second  part  of  the  nitration  did  not  seem  to- 
proceed  so  rapidlv  as  the  first,  the  mixture  was  allowed  to  stand 
12  hours,  then  poured  into  a  large  volume  of  water  :  the  nitro- 
compound separated  as  a  white  precipitate,  which  was  filtered  and 
washed  till  free  from  sulphuric  acid.  The  dried  product  proved  to 
contain  about  75  per  cent,  of  a  substance  soluble  in  cold  acetic  acid  to 
the  extent  of  only  about  1  per  cent.,  which,  by  repeated  recrystallisa- 
tions  from  acetic  acid  or  a  mixture  of  phenol  and  alcohol,  was  ob- 
tained of  a  constant  melting  point  (244 — 245°).  A  nitrogen  deter- 
mination gave  10"89  per  cent.  ;  that  calculated  for  tetranitrophenol- 
phthalein,  CooHioOjoNj,  is  11-2. 

Tetranitrophenolphthalein  is  difficultly  soluble  in  most  ordinary 
solvents  ;  it  forms  pale  yellow,  indistinct  crystals,  readily  soluble  in 
alkalis ;  salts  of  the  heavy  metals,  as  barium,  lead  and  silver,  preci- 
pitate its  neutral  solution.  The  sodium  salt  is  a  yellow  dye-stuff,  sold 
under  the  name  of  anrotine. 

On  alkaline  reduction  it  yields  an  unstable  blue  colour.  It  was  also- 
observed  that  when  phenolphtlialeinsulphonic  acid  (Annalen,  202, 
73)  was  treated  with  2  mol.  proportions  of  nitric  acid  in  presence  of 
sulphuric  acid,  it  yielded  a  soluble  nitrosulphonic  acid,  but  when  4  mol.. 
proportions  of  nitric  acid  were  used  and  the  temperature  was  allowed 
to  rise  to  30°  C,  the  product  was  for  the  most  part  insoluble  in  water- 
and  consisted  simply  of  impure  tetranitrophenolphthalein. 

The  author  thanks  Mr.  F.  Moore,  B.Sc,  for  the  analytical  figures 
which  are  quoted,  and  Dr.  Dreyfus,  Managing  Director  of  the  Clayton 
Aniline  Company,  where  the  experiments  were  made,  for  permission 
to  publish  the  results. 

105.  "A  method  for  the  preparation  of  acetylene."  By  Morris  W. 
Travers. 

Maquenne  has  recently  published  (Compf.re7id.,  1892)  an  account  of 
a  method  of  preparing  acetylene  by  the  interaction  of  water  and 
barium  carbide,  the  carbide  being  made  by  reducing  barium  carb- 
onate with  magnesium  in  the  presence  of  carbon,  a  method  which 
affords  about  half  the  calculated  quantity  of  barium  carbide. 
Wcihler  obtained  calcium  carbide  by  heating  calcium-zinc  alloy  with 
carbon  in  a  graphite  crucible. 

Calcium  carbide  may  be  prepared  in  quantity  by  reducing  calcium 
chloride  with  sodium  in  the  presence  of  cai-bon.  The  operation  is 
conducted  as  follows  : — 45  grams  of  sodium  are  placed  at  the  bottom 
of  a  deep  iron  bottle,  and  an  intimate  mixture  of  powdered  gas  carbon 
and  calcium  chloride  which  has  been  well  dried  on  a  hot  iron  dish 
is  then  introduced ;    the  top   of  the   bottle,  furnished   with  a   long 
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~iieck,  liaving  been  screwed  on,  tlie  bottle  is  heated  to  loriglit  redness 
daring  half  an  honr ;  it  is  then  removed  from  the  fire,  stoppered  and 
cooled  with  water.  When  broken  away  from  the  bottle,  the  prodnct 
is  dark  grevin  colour  and  consists  of  sodium  chloride,  calcium  carbide 
and  the  excess  of  carbon  added  to  render  the  mass  less  com- 
pact; usually  about  16  per  cent,  of  carbide  is  formed,  which  is  half 
the  theoretical  quantity.  In  practice,  1  gram  of  sodium  thus  con- 
verted into  carbide  is  found  to  yield  240  c.c.  of  acetylene  instead  of 
4S7  c.c,  the  calculated  equivalent  quantity. 
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Professor  of  Chemistry.     B.A.  Cambridge.     1st   Class  iu  both  of 
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the  Natnral  Sciences  THpos.     Late  Scholar  of  St.  John's  College. 
F.I.C.     Government  Professor  of  Chemistry,  Barbados,  W.I. 

G.  D.  Liveing.         H.  J.  H.  Fenton.         J.  T.  Hewitt. 

S.  Ruhemaun.  A.  Hutchinson.  William  A.  Tilden. 

James  Deicar.  Charles  T.  Het/cock. 

Cowan,  William  James, 

77,  Trinity  Road,  Wood  Green,  London,  X. 
Fine  Chemical  Colour  Manufacturer  of  Messrs.  Holmes  and  Sons, 
Onseburn,  Newcastle-ou-Tyne.  Studied  under  Dr.  Brass,  of  Coblenz, 
Dr.  Seligmann,  of  Cologne,  and  Dr.  Klingell,  of  Mnnich,  also  in  the 
technical  laboratory  of  the  Baedische  Aniline  Company.  Have  been 
engaged  in  the  manufncturing  of  high  class  chemical  colours  for  many 
years ;  more  recently  have  specially  studied  the  preparation  of  the 
organic  lakes,  of  which  my  firm  now  manufacture  over  600  varieties. 
A.  P.  Laurie.  James  Mactear.  D.  A.  Suthei'land. 

Henry  Sewa7-d.  John  JPattinson. 

Davies,  Daniel  O.  Sydney, 

Rhydfallen,  Stonebridge  Park,  Willesden,  London,  N.W. 
Lecturer  in  Physics  and  Chemistry  to  the  Staffordshire  County 
Council,  and  Science  Master,  Alleyne's  Grammar  School.  L'ttoxeter. 
Graduate  in  Science  (B.Sc.)  L'niversity  of  London.  Lecturer  in 
Physics  and  Chemistry  to  the  Staffordshire  County  Council,  1  year. 
Science  Master  Alleyne's  Grammar  School,  Uttoxeter,  1  year. 
Science  Master  Shebben  College,  Devon,  1891,  1  year. 

James  J.  Dobbie.       George  McGowan.       Alexander  Lauder. 
Charles  J/.  Adams.  Thomas  Ishericood. 

Davey,  George, 

Las  Trojas,  Angangues.  Michoacan,  Mexico. 
Chemist.  4  years  Student  in  the  Mining  Schools  and  Chemical 
Laboratory  of  the  Miners'  Association  of  Cornwall  and  Devon 
Inorganic  Chemistry  and  Practical  Qualitative  and  Quantitative 
Chemical  Analysis.  First  Advanced  in  Practical  Inorganic  Chemistry, 
1880,  Second  Advanced  in  Theoretical  Inorganic  Chemistry,  1880, 
Science  and  Art  Department,  South  Kensington.  At  present  Metal- 
lurgist and  Analyst  to  the  Michoacan  Railway  and  Mining  Company, 
Las  Trojas  Smelting  Works,  IMexico. 

Wm.  Frank  Grace.         John  J.  Beringer.  W.  Terrill. 

William  T.  Burgess.  George  T.  Holloway. 

Dreyfus,  Charles,  Ph.D.,  &c., 

Clayton  Aniline  Company,  Limited,  Clayton,  Manchester. 
Chemical  Manufacturer.     Director  of  the   Clayton   Aniline   Com- 
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pany,  Limited,  and  General  Manager  of  ilie  ^Vorks.  Researches  on 
Purification  of  Sewage,  Improvements  in  preparation  of  Clieniical 
Substances  (patented).     Discovery  of  ^ew  Aniline  D3es,  &c. 

J.  Carter  Bell.  R.  Le  Neve  Foster. 

Harry  Grimsliaw.  Wm.  Beaumont  Hart. 

John  A.  Hall.  Howard  C.  Sacre. 

Dufton,  Felix,  B.A.,  D.Sc, 

Spring  Wood  House,  N^ew  Cross  Street,  Bradford. 
Science  Master.     Late  Assistant  Demonstrator  in  Cambridge  Uni- 
versity Laboratory.      Fellow  of  Trinity  College,  Cambridge. 
G.  D.  Liveing.  Alexander  Scott. 

A.  Hutchinson.  M.  M.  Pattison  Muir. 

S.  Ruhemann.  H.  J.  H.  Fenton. 

Heni-y  E.  Armstrong.  William  A.  Til  den. 

Elias,  James, 

Bi-iton  Ferry,  Glamorganshire. 
Surgeon.  M.R.C.S.  (Eng.).  D.H.P.  (Camb.).  Studied  Chemistry 
for  2  yeai\s  at  Aberystwith  College ;  then  proceeded  to  Owens 
College,  and  studied  Chemistry  under  Sir  H.  Roscoe.  Went  through 
5  yeai's'  Medical  Curriculum  at  the  latter  College.  Also  studied  at 
the  State  Medicine  Laboratories,  King's  College,  pa^'ing  special 
attention  to  Chemistry  in  connection  Avith  Sanitary  Science.  At 
present  engaged  in  Food  Analyses  and  Bacteriological  work. 

H.  E.  Roscoe.  Walter  Thorp.  R.  Phillips  Bedson. 

Herbert  Eccles.  Rhys  P.  Charles. 

Elmore,  Alexander  Stanley, 
Thwaite  Gate,  Leeds. 
Elecu'o-Metallurgist.  Studied  at  the  South  London  School  of 
Chemistry  for  two  years  under  Dr.  eT.  Muter  and  Mr.  L.  de  Koningh  ; 
then  engaged  for  about  12  months  on  a  series  of  experiments  to 
determine  the  action  of  chlorine  upon  various  metallic  sulphides  at 
different  temperatures;  then  served  two  years  in  the  electro-chemical 
laboratory  of  the  Electrolytic  Company,  of  London,  principally  upon 
experimental  work ;  for  the  following  three  years  engaged  in  the 
electrolytic  refining  of  copper,  and  for  the  last  four  yeai-s  engaged  in 
research  work  in  connection  with  the  electro-deposition  of  cojjper, 
zinc,  lead,  and  other  metals.     Also  consulting  Electro-Metallurgist. 

Watson  Smith.  Fredc.  H.  Bowman. 

John  Muter.  Leonard  de  Koningh. 

Thomas  Wardle.  John  Knowles. 

J.  Carter  Bell.  George  H.  Hurst. 

Harry  GrlmsJiatv. 
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Evans,  John  Henry, 

71,  Lambton  Road,  Cottenhani  Park,  Wimbledon. 
Three    years    with    W.    H.    Coates,    M.B.,    F.G.S.,  &c..    Analyst, 
1887-90.       Dispenser    at     the     French    Dispensary,    with    Herbert 
Painter;    St.   George's   and   St.   James's  Dispensary   (5  years).     In 
pris^ate  practice  now. 

W.  H.  Coates.  Alfred  E.  Pike.  R.  Grimwood. 

Ernest  P.  Parry.         A.  W.  Oxford.  A.  W.  Gerrard. 

Fuller,  Frederick  George, 

52,  Queen  Victoria   Street,  E.G.,  and  19,  Brunswick   Square, 
W.C. 
Metallurgical  Chemist.     Formerly  pupil  of  the  late  Dr.  Augustus 
Voelcker.     Have  practised  as  a  Metallurgical  Cheraist,  and   am  in- 
terested in  chemical  and  other  scientific  research. 

Herberc  E.  Kirby.       Leonard  T.  Thorne.       William  Ramsay. 
Edioin  Richardson  Blundstone.  T.  E.  Thorpe. 

Heath,  Arthur  John, 

1,  Grove  Villas,  Redland,  Bristol. 
Tutor.  As  student,  have  gone  through  the  whole  course  at  Uni- 
versity College,  Bristol  (Theoretical  and  Practical),  and  taking  the 
Honours  Course  in  Chemistry,  have  passed  the  B.A.  Examination  of 
the  Royal  University,  Ireland.  Teacher  of  Chemistry  in  Upper  Class 
Schools  in  Clifton.  Given  occasional  Popular  Lectures  in  Bristol. 
Sydney  Young.  Arthur  Richardson.  Ernest  H.  Cook. 

Thos.  Coomber.  J.  William  James. 

Huntly,  George  Nevill, 

56,  Sheen  Road,  Richmond,  Surrey. 
Demonstrator  in  State  Medicine  Ijaboratories,  King's  College, 
London.  Associate  of  the  Royal  College  of  Science,  London.  Have 
published  papers  in  the  Journal  of  the  Society.  (1.)  With  Professor 
Japp,  "Action  of  Phenylhydrazine  on  an  Unsaturated  7-Di-ketone." 
(2.)  "  Action  of  Phosphoryl  Chloride  upon  Phosphorus  Pentoxide." 
T.  E.  Thorpe.  William  Tate.  W.  P.  Wynne. 

John  M.  Thomson.  Herbert  Jackson. 

Lambert,  Wesley, 

55,  Plumstead  Common  Road,  Plumstead. 
Analyst.     Assistant    Metallurgical    Chemist,  Royal   Gun  Factory, 
Woolwich. 

G.  Stillingfieet  Johnson.  A.  K.  Huntington. 

R.  Jas.  Redding.  John  M.  Thomson. 

Herbert  JacJcson. 
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Luxmore,  Charles  M., 

529,  Battersea  Park  Road. 
B.Sc.  (London).     In  1884  passed   the  Major  Examination  of   the 
Pharmaceutical  Society,  and  was  awarded  the  Society's  Silver  ]\Iedal. 
Now   working   in    the   Research   Laboratory  of   the   Pharmaceutical 
Society. 

Wyndham  R.  Dunstan.  M.  Carteighe. 

John  M.  H.  Munro.  Chas.  Umney. 

W.  H.  Symons. 

Marsden,  Fred, 

Bangor,  N.  Wales. 
Assistant  Lecturer    and    Demonstrator    in    Chemistry,  University 
College,  Bangor.    B.Sc.  (Honours  in  Chemistry),  Victoria  University. 
Ph.D.,  Heidelberg   University.      Dissertation,   "  Zur  Kenntniss  des 
Acetylens,"  "  Ueber  die  Reduction  des  Benzolazoorthokresetols." 
James  J.  Dobbie.  Alexander  Lauder. 

G.  H.  Bailey.  W.  H.  Perkin,  Jun. 

Arthur  Harden. 

Mole,  Herbert  Bloome, 

Hillside,  Shepton  Mallet. 
For  three  years  a  Student  in  Chemistry  at  the  Central  Institution, 
under  Dr.  Armstrong.     For  two  years  Assistant  Cliemist  at  Messrs. 
Garten,  Hill,  and  Co.'s  Sugar  Factory. 

Henry  E.  Armstrong.  John  Heron. 

E.  R.  Moritz.  Chas.  Geo.  Matthews. 

Jas.  O'Sullivan. 

Owen,  Robert  Henry, 

Plas-y-Coed,  Troedyrbiw,  near  Merthyr  Tj'dfil. 
Analytical  Chemist.      Cliief  Analytical  Chemist  (several  Assistants 
under    him)    at   the    Cyfarthfa   Steel    Works   of    Messrs.    Crawshay, 
Brothers,  Ld. 

Henry  Heywood.  G.  T.  Evans. 

John  Wm.  Stanley.  Leonard  Arclibutt. 

Geo.  J.  Snelus.  H.  W.  Atkin.fun. 

putt,  Charles,  A.C., 

Buffalo,  N.Y.,  U.S.A. 
Analytical  and  Consulting  Cbemist,  the  Vandenburgh  Laboratory 
of  Chemical  Industry.  Gi-aduate  in  Chemistry,  Lehigh  University  ; 
Assistant  Chemist  Cambria  Iron  Works  ;  Chief  Cheuiist  with  Thos. 
A.  Edison  ;  at  present  Secretary  and  Treasurer  for  the  Vandenbergh 
Liiboratory  of  Chemical  Industry  of  Buffalo,  N.Y.,  U.S.A.  Assoc. 
Editor,  Engincerimj   Maijiirim^,  New  York   City,     Author  of  Articles 


23 

in  Science,  JN.Y.,    The   Engineering  and  Mining   Journal,   N.Y.,    Tin 
Annals  of  Hijgiene,  Philadelphia. 

Lionel  R.  Lenox.  W.  H.  Chandler. 

Ernest  A.  Congdon.  Edgar  F.  Smith. 

Theodore  G.  Wormleij.  .  A.  B.  Griffiths. 

Southwell,  Charles  Henry, 

Boston. 
Analytical  Cliemist.     Some  time  Laboratory  Manager  for  ]\Iessrs. 
Wyley   and    Co.,    Coventry.       Pharmaceutical    Chemist.      F.R.M.S. 
Public    Analyst    for   the    Administrative    County    of    the    Parts    of 
Holland,  Lincolnshire. 

Arthur  W.  Claydeu,  E.  Wightman  Bell. 

W.  F.  Wyley.  Hy.  Williams  Jones. 

Jas.  Baynes. 

Thackrah,  James  Robert,  M.A.,  Ph.D., 

Technical  Scliools,  Plymouth. 
Demonstrator  and  Assistant  Lecturer  in  Chemistry  at  the  Plymouth 
Science,  Art,  and  Technical  Schools.  Worked  for  three  years  in  the 
Univei'sity  Laboratory  at  Oxford.  Worked  for  four  years  in  the 
University  Laboratory  at  Leipzig.  B.A.,  Oxford,  1886.  Ph.D  , 
Leipzig,  1891.  Subject  of  Thesis  for  Leipzig  Degree,  "  A  Condensation 
Product  of  Crotonic  Acid,  and  its  Change  into  iS-Oxybutyric  Acid.'' 

R.  Elliot  Steel.  W.  W.  Fisher.  John  Watts. 

Arthur  Colefax.  Wm.  Odling.  V.  H.  Veley. 

Towers,  John  William, 

Brantwood,  Allerton,  near  Liverpool. 
Manufacturing  Chemist  and  Laboratory  Furnisher.  Second  Class 
Honours,  and  distinguished  in  Chemistry,  Cambridge  Local  Examina- 
tion, 1870.  Studied  under  Sir  H.  E,  Roscoe,  Owens  College,  1872. 
Five  years  with  Messrs.  J.  Hutchinson  and  Co.,  Widnes,  as  Chemist. 
Five  years  with  the  Atlas  Chemical  Co.,  Widnes,  as  Chemist.  Ten 
years  in  business  manufacturing  pure  acids  and  chemicals,  and  as 
Laboratory  Furnisher  at  Widnes. 

Edward  Davies.  John  Hargreaves. 

R.  Dormer.  John  H.  J.  Dagger. 

Edward  Rhodes.  Alfred  Smethara. 

F.  H.  Tate.  James  Hai-greaves. 

Tyrer,  Charles  Thomas, 

Stirling  Chemical  Works,  Stratford,  E. 
Manufacturing  Chemist ;  at  present  in  charge  of  Tyrer  and  Co.'b 
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Laboratories.  Student,  in  the  Finsbury  Technical  College  under  Pro- 
fessor Meldola,  F.R.S.,  and  Messrs.  Streatfeild  and  Evaus,  and  now 
Works  Chemist  and  Manager. 

Rudolph  Messel.  David  Howard. 

C.  R.  Alder  Wright.  Willm.  Thorp. 
Arthur  R.  Ling.                         Chas.  Umuey. 

James  Deivar. 

Umney,  John  Charles, 

50,  South wark  Street,  London,  S.E. 
Manufacturing  Chemist.  Studied  for  two  years  in  the  School  of 
the  Pharmaceutical  Society.  Silver  and  Bronze  Medallist  in  Practical 
Chemistry.  Passed  the  Major  Examination  of  the  Society.  Worked 
subsequently  for  one  session  in  the  Research  Laboratory  of  the 
Pharmaceutical  Society.  Joint  author,  with  Professor  Dunstan,  of 
"  The  Alkaloids  of  true  Aconitum  napellus  "  (/.  Chem.  Soc,  1892),  also 
author  of  several  papers  published  in  the  Pharm.  J.,  1888 — 1892. 

Wyndham  R.  Dunstan.  M.  Carteighe. 

John  Attneld.  Thomas  Tyrer. 

William  A.  Tilden.  David  Howard. 

Wheeler,  William  Ernest, 

Cumberland  House,  Meynell  Road,  S.  Hackney,  N.E. 
Assistant  Analytical  Chemist  at  Messrs.  Lewis  Berger  and  Co.'s 
Colour  Factory,  Homerton.  Studied  Chemistry  at  King's  College 
Evening  Classes  under  Mr.  Geo.  Stillingfleet  Johnson,  1888 — 1889. 
Four  years  engaged  in  the  Chemical  Laboratory  at  Messrs.  Berger's 
Works,  Homerton.  Is  likewise  partly  qualified  as  an  Electrical  En- 
gineer. 

Willm.  Thorp.  R.  Tei-vet. 

John  Spiller.  G.  Stillingfleet  Johnson. 

D.  A.  Sutherland.  W.  Sharman. 

Wills,  Herbert,  LL.D., 

Fern  Bank,  Halliwell,  near  Bolton. 
Schoolmaster    and    Author.       Student,    First     Class    Certificates, 
Science    and    Art    Department,    London.       Teacher    of    Chemistry  ; 
Author. 

William  Bniudwood  Mason.  Edw.  W.  Napper. 

Thomas  Cockerill.  Willtaiii   Ward. 

Wm.  Thos.  Gent. 

Wood,  John  Cundell, 

3,  Bel  Ford  Terrace,  Sunderland. 
Medical    Oflicer    of   Health.      Physician    to    Fever   Hospital,   and 
Public  Aualyst  for  Borough  of  Sunderland.      Lie.   Col.  Physiciaub  ; 
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Lie.  Col.  Surgeons,  and  holder  of  Diploma  of  Public  Health,  Edin- 
burgh, &c. 

John  Hunter.  Charles  Rank  en. 

W.  Dixon.  John  C.  Hewlett. 

John  FaUinson.  Hugh  Erat  Harrison. 

Charles  J.  Wilson.  M.  F.  Purcell. 
Carl  von  Buck. 


The   following  Candidates    are  recommended    by  the   Council  for 
ballot  under  Bje-lavv  I  (para.  3)  : — 

Dunnington,  Francis  P., 

Charlottesville,  Va.,  U.S.N.A. 
Professor  of  Analytical  and  Agricultural  Chemistry,  University  of 
Virginia.  For  the  last  20  years  a  Professor  of  Chemistry  in  the 
University  of  Virginia.  Author  of  published  papers  "  On  the 
Chemical  Composition  of  the  Ashes  of  certain  widely-distributed 
Weeds ; "  "  On  Analyses  of  Microlite,  Monazite,  Columbite,  and 
Orthite ;  "  "  On  a  Filtration  Balance ;  "  "  On  the  Formation  of 
Manganese  Deposits  ;  "  "  On  the  Estimation  of  Titanium  by  means  of 
Hydrogen  Dioxide;"  "On  the  Distribution  of  Titanium  in  Rocks 
and  Soils,"  &c. ;  also  of  several  papers  on  the  results  of  laboratory 
"work  by  students  under  under  his  direction. 

J.  W.  Alallet.  F.  P.  Venable.  W.  G.  Brown. 

Haller,  Albin, 

14,  Rue  de  Metz,  a  JSTancy,  France. 
Directeur  et  Professeur  de  I'lnstitut  chimique  de  la  Faculte  des 
Sciences  de  Nancy.  Travaux  et  publications  :  "  Recherches  sur  les 
camphols  et  les  camphres,  camphre  cjane,  cyanoalcoyle,  acide  hydr- 
oxy-camphocarbonique,  &c."  ;  "  Sur  une  nouvelle  classe  de  composes 
a  reactions  acide.  Ethers  cyanomaleinique,  acetylcyanoacetique, 
benzoylcyanacetique,  propionylcyanacetique,  &c." ;  "Recherches  sur 
les  urees,  sur  le  fonction  de  I'acide  camphorique  " ;  "  Synthese  de 
I'acide  citrique,"  en  collaboration  avec  M.  Held ;  ''  Recherches  sur 
les  acides  cyanosuccinique,  cyanoti"icarballylique,"  en  collaboration 
avec  M.  Barthe,"  &c.,  &c.  Correspondant  de  I'lnstitut  de  France  et 
de  I'Academie  de  Medecine. 

Henry  E.  Armstrong.  W.  Ramsay.  J.  H.  Gladstone. 

Martin,  William  J.,  Junr.,  M.D., 

Charlottesville,  Va.,  U.S.N.A. 
Instructor  in  Chemistry,  University  of  Virginia.     Now  Assistant 
to  the  Senior  Professor  of   Chemistry  in  the  University  of  Virginia. 
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Pornicrly  Acting  Professor  of  Chemistry  in  Davidson  College,  North 
Carolina.  A  competent  Teacher  ol:  TheoTctical  and  Practical 
Chemistry. 

J.  W.  Mallet.  ^Y.  G-.  "Brown.  F.  P.  Venahle. 

Wait,  Chas.  E., 

Knoxville,  Tenr,,  U.S.I^".A. 
Professor  of  Chemistry,  University  of  Tennessee.  Formerly,  and. 
for  several  years,  Professor  of  Chemistry  in  and  Director  of  the  State 
School  of  Mines  at  Rolla,  Missouri.  Author  of  published,  papers  on 
"  The  Antimony  Deposits  of  Arkansas,"  on  "  A  Sample  of  Melanterite," 
on  "  The  Analysis  of  Bindheimite,"  on  "  A  New  Machine  for  Making 
Assay  Cupels,"  on  "  The  Use  of  Gasolene  Vapour  as  Fuel  in  Chemical 
Laboratories,"  on  "  The  Condition  of  Silver  m  a  Sample  of  Bismuth 
Litharge,"  &c. 

J.  W.  Mallet.  F.  P.  Tenable.  W.  G.  Brown. 

Walke,  Willoughby, 

Fort  Monroe,  Va.,  U.S.N. A. 
First  Lieatenant,  5th  U.S.  Artillery.  Instructor  in  charge  of 
Department  of  Chemistry  and  Explosives,  U.S.  Artillery  School. 
Has  for  several  years  taught  the  subjects  in  his  charge  to  the 
Artillery  Officers  of  the  U.S.  Army,  who  are  sent  in  classes  to  the 
Artillery  School  at  Fort  Monroe.  Author  of  manuals  and  pamphlets 
on  "Gunpowder,"  on  "  High  Explosives,"  on  "  Chemical  Analysis," 
used  as  text-books  in  the  School ;  also  of  a  paper  on  "  The  Deter- 
mination of  the  Strength  of  Various  High  Explosives." 

J.  W.  Mallet.  F.  P.  Venahle.  IF.  G.  Proton. 

White,  Henry  C, 

Athens,  Georgia,  U.S.N.A. 
Professor  of  Chemistry,  University  of  Georgia.  For  the  last 
twenty  years  Professor  of  Chemistry  in  the  University  of  Georgia, 
and  for  ten  yeai's  also  Official  Chemist  of  the  State  of  Georgia :  now 
also  Vice-Director  of  the  State  Agricultm-al  Experiment  Station. 
Author  of  published  papers  on  "  The  Chemisti*y  of  the  Cotton  Plant," 
on  "  The  Marls  of  Southern  Georgia,"  on  "A  Modification  of  Ruffle's 
Method  for  the  Determination  of  Nitrogen,"  on  "Methods  of  Deter- 
mining Phosphoric  Acid  in  Commercial  Fertilisers,"  on  "Ash 
Analyses  of  Native  Woods,"  &c. 

J.  W.  Mallet.  F.  P.  Venahle.  W.  G.  Broivn. 
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No.  119.  Session  1892-93. 


February  2nd,  1893.     Dr.  W.  H.  Perkin,  F.R.S.,  Vice-President,  in 

tke  Chair. 

Mr.  Walter  H.  Ince  was  formally  admitted  a  Fellow  of  the 
Society. 

Ordinary  certificates  were  read  for  the  first  time  in  favour  of 
^fessrs.  John  Frederick  Briggs,  c'o  Messrs.  Parry  &  Co.,  Madras; 
Julian  L.  Baker,  Stamford,  Hendham  Road,  Upper  Tooting,  S.W. ; 
William  A.  Bone,  Schlossberg  3,  Heidelberg ;  H.  W.  Dickinson, 
Kent  Place,  Ulverston,  Lancashii'e ;  John  Addyman  Gardner,  5, 
Bath  Place,  Oxford  ;  John  Alan  Murray,  60,  Marine  Terrace,  Aberyst- 
wyth ;  Alan  E.  Munby,  44,  Holly  Avenue,  Xewcastle-on-Tyne ;  J. 
Frank  McGregory,  M.A.,  Hamilton,  X.Y.,  U.S.A. ;  James  Henry 
Bobbins,  4,  Roderick  Road,  Haverstock  Hill,  N.W. ;  William  Rintoul, 
48.  Carnarvon  Street,  Glasgow ;  George  Rudd  Thompson,  5,  Clytha 
Square,  Xewport,  Mon. 

Of  the  following  papers,  those  marked  *  were  read : — 

*106.  "The  conneGtion  between  the  atomic  weight  of  the  contained 
metals  and  the  magnitude  of  the  angles  of  crystals  of  isomorphous 
series  "    By  Alfred  E.  Tutton,  Assoc.  R.C.S. 

The  author  |has  subjected  the  crystals  of  22  salts  of  the  series  of 
double  sulphates  R2M(S04)2-6H20  containing  as  the  alkali  metal  R 
|totassium,  rubidium  and  ctesium  respectively,  and  as  the  second 
(dyad)  metal  M  magnesium,  zinc,  iron,  maganese,  nickel,  cobalt, 
copper  and  cadmium  respectively,  to  a  detailed  goniometrical  inves- 
tigation, with  the  purpose  of  ascertaining  the  nature  of  the  connection 
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specified  in  the  title.  The  measurements  have  been  made  in  great 
detail,  at  least  10  ciystals  of  each  salt,  of  the  highest  procurable 
degree  of  purity  and  perfection,  selected  from  several  different  crops, 
having  been  completely  measured :  an  average  of  over  400  measure- 
ments have  thus  been  made  in  the  case  of  each  salt,  40  separate 
values  of  each  of  the  principal  angles  being  frequently  obtained  ; 
this  being  considered  necessary  in  view  of  the  smallness  of  the 
differences  under  investigation,  in  order  that  on  taking  the  mean  of 
all  the  values  of  each  angle  Ihe  errors  due  to  slight  disturbances 
during  deposition,  and  also  the  instrumental  errors,  might  be  elimin- 
ated. The  purity  of  each  salt  was  established  by  direct  analysis. 
The  22  salts  are  fully  described  in  the  paper,  and  complete  tables  of 
their  angles  given.  After  each  set  of  three  salts  containing  the  same 
second  metal  and  potassium,  rubidium  and  cfesium,  respectively,  as 
the  alkali  metal  have  been  thus  described,  their  angles  are  compared 
and  the  morphological  relations  are  discussed. 

The  results  of  the  investigation  are  embodied  in  the  following 
summary :  — 

1.  The  salts  containing  caesium  as  the  alkali  metal  are  the  most 
readily  obtained  in  the  form  of  crystals ;  those  containing  potassium 
the  least;  the  salts  containing  rubidium  occupying  an  intermediate 
position  in  this  respect. 

2.  Though  bounded  by  the  same  common  planes,  the  crystals  of 
the  potassium,  rubidium  and  caesium  salts  of  the  series  exhibit  specific 
characteristic  habits,  the  characteristic  habit  of  the  crystals  of  the 
potassium  salts  being  widely  different  from  that  exhibited  by  the 
crystals  of  the  caesium  salts,  and  the  habit  usually  assumed  by  the 
crystals  of  the  rubidium  salts  being  of  an  intermediate  character. 
The  relations  between  the  characteristic  habits  of  the  potassium, 
rubidium  and  ctesium  salts  respectively  are  thus  found  to  be  in  direct 
correlation  with  the  atomic  weights  of  the  alkali  metals. 

3.  The  axial  angle  ft  increases  with  the  increase  in  the  atomic 
weight  of  the  alkali  metal,  its  magnitttde  in  any  rubidium  salt  of  the 
series  being  approximately  midway  between  that  in  the  potassium 
and  that  in  the  ca?sium  salt  containing  the  same  second  metal ;  in 
other  Avords,  the  differences  between  the  magnitudes  of  the  axial 
angle  in  crystals  of  this  series  containing  potassium,  rubidium  and 
CEesium  respectively  as  the  alkali  metal  are  in  direct  simple  propor- 
tion to  the  differences  between  the  atomic  Aveights  of  these  metals. 

The  changes  in  the  magnitude  of  the  axial  angle  on  passing  from 
a  potassium  to  a  rubidium  salt,  and  from  a  rubidium  to  a  caesium  salt, 
are  very  considerable,  usually  exceeding  a  whole  degree  in  each  case  ; 
they  are  therefore  far  outside  the  limits  of  possible  experimental  or 
formation al  error. 
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4.  The  magnitudes  of  all  the  angles  between  the  faces  of  the 
crystals  of  the  salts  of  this  series  containing  rubidium  as  the  alkali 
metal  lie  between  the  magnitudes  of  the  corresponding  angles  upon 
the  crystals  of  the  salts  containing  potassium  and  caesium  respec- 
tively. 

The  differences  between  the  magnitudes  of  the  angles,  other  than 
the  axial  angle,  in  crystals  of  this  series  containing  potassium, 
rubidium  and  caesium  respectively  as  the  alkali  metal  are  not  gene- 
rally in  direct  simple  proportion  to  the  differences  between  the  atomic 
weights  of  these  metals.  The  maximum  deviation  from  simple 
proportionality  occurs  in  the  pi-ism  zone,  in  which  the  ratio  of  the 
differences  varies,  according  to  the  nature  of  the  second  metal  present, 
from  1  :  2  to  1  :  3 

The  fact  that  the  differences  between  the  magnitudes  of  many  of 
the  angles  of  the  caesium  and  rubidium  salts  are  so  much  larger  than 
those  between  the  rubidium  and  potassium  salts  would  appear  to 
indicate  that  as  the  atomic  weight  increases  it  exercises  an  influence 
on  these  angles  in  excess  of  the  mere  numerical  proportion  to  its 
increase.  This  influence  is  most  apparent  in  the  case  of  the  angles 
of  the  prism  zone,  and  becomes  less  and  less  evident  in  the  zones 
approaching  more  and  more  nearly  to  the  plane  of  symmetry,  until 
at  length,  in  the  case  of  the  axial  angle  lying  in  the  plane  of  sym- 
metry, all  evidence  of  it  disappears,  and  the  differences  are  then 
directly  proportional  to  the  numerical  differences  in  atomic  weight. 

5.  The  alkali  metals  exert  a  preponderating  influence  in  determin- 
ing the  geometrical  form  of  the  crystals,  the  magnitudes  of  the 
angles  being  altered  on  displacing  one  alkali  metal  R-  by  the  next 
higher  or  lower  to  an  extent  attaining  a  maximum  in  certain  angles 
of  more  than  a  whole  degree,  while  the  displacement  of  the  second 
(dyad)  metal  M  by  any  other  of  the  same  group  is  unattended  by 
any  material  change  in  the  angular  magnitudes. 

6.  The  importance  of  the  axial  ratios  as  indicative  of  the  change 
of  geometrical  form  on  displacing  one  alkali  metal  in  any  salt  of  the 
series  by  another  is  greatly  diminished  by  the  fact  that  simultaneous 
changes,  more  or  less  neutralising  each  other,  occur  in  the  angles 
which  determine  them,  thus  causing  the  differences  to  be  small.  It 
is  generally  observed,  however,  that  in  any  set  of  three  salts  contain- 
ing the  same  second  metal  the  ratios  in  the  case  of  the  rubidium  salt 
lie  between  those  of  the  potassium  and  caesium  salts,  and  somewhat 
nearer  to  those  of  the  potassium  salt.  The  changes  in  the  angles 
themselves  afford  the  only  complete  information  concerning  the 
change  in  geometrical  form. 

The  optical  properties  of  the  crystals  of  the  salts  now  considered 
will  be  described  and  discussed  in  a  subsequent  communication. 
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Discussion. 

Mr.  MiERS  remarked  that  Mr.  Tutton  appeared  to  attribute  the 
intermediate  position  occupied  by  the  rubidium  sulphates  to  the  fact 
that  the  atomic  weight  of  rubidium  is  the  arithmetic  mean  of  those 
of  potassium  and  caesium  ;  if  this  were  the  simple  cause,  we  should 
expect  similar  relations  to  obtain  in  the  lithium,  sodium  and  potas- 
sium, or  the  calcium,  strontium  and  barium  series,  or  in  the  case  of 
an  homologous  series  of  hydrocarbon  radicles.  The  strontium  salts, 
however,  are  not  intermediate  in  form  between  those  of  barium  and 
calcium  in  the  case  of  the  bromates,  the  sulphates  or  the  carbonates, 
and  even  in  the  potassium-rubidium-ctesium  series  the  platinonitrites 
and  the  platiniodonitrites  prepared  by  Nilson  afford  results  showing 
that  the  rubidium  salt  does  not  necessarily  occupy  an  inter- 
mediate position.  Hence  it  is  impossible  at  present  to  draw  simple 
general  conclusions  from  the  results  afforded  by  these  or  other  iho- 
morphons  series,  as  the  relations  obtaining  in  one  series  do  not 
generally  prevail  in  others.  Mr.  Miers  expressed  the  hope  that 
Mr.  Tutbon  would  extend  his  observations  to  the  isomorphous 
selenates. 

*107.  "  The  preparation  of  phosphoric  oxide  free  from  the  lower  oxide." 
By  W.  A.  Shenstone  aad  C.  R.  Beck. 

A  description  is  given  of  a  method  of  preparing  phosphoric  oxide 
free  from  the  lower  oxides  by  distilling  it  over  platinum  sponoe  in 
the  presence  of  excess  of  oxygen.  The  authors  refer  to  a  similar 
process  lately  described  by  Professor  Threlfall  {Phil.  Mag.,  January, 
1893),  and  call  attention  to  certain  points  in  this  process  which  iu 
their  experience  considerably  improve  its  efficiency  and  value. 

Discussion. 

Professor  Thorpe,  referring  to  the  strictures  passed  on  the  com- 
mercial phosphoric  oxide  by  Mr.  Shenstone,  said  that  iu  his  experi- 
ence it  was  by  no  means  unsatisfactory  in  quality.  Mr,  Tutton  and 
he  had  failed  in  extracting  more  tiiau  a  minute  proportion  of  phos- 
phorous oxide  from  it. 

Mr.  H.  B.  Baker  agreed  with  Professor  Thorpe  ;  he  had  been  iu 
the  habit  of  testing  for  the  tetroxide  by  means  of  carbon  tetrachlor- 
ide, which  dissolves  it  but  not  phosphoric  oxide. 

Mr.  Shenstone,  in  reply,  said  that  he  had  not  intended  to  imply 
more  than  that  the  commercial  product  was  impure  ;  the  percentage 
of  impurity  was  probably  small. 
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*108.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids. 
Part  IV.  On  isaconitine  (napelline)."  By  Wyndham  R.  Dunstan  and 
E,  F.  HaiTison; 

The  authors  have  investigated  the  nature  and  properties  of  the 
alkaloid  found  together  with  aconitine  in  the  roots  of  Aconitum 
napellus  (see  Part  II),  to  which  it  was  proposed  to  assign  the  old, 
disused  name  of  napelline ;  this  alkaloid  always  occui's  in  the  roots  to 
as  large  an  extent  as  aconitine  and  in  some  cases  to  a  larger  extent. 
The  preparation  of  the  pure  substance  is  fully  described  in  the  paper. 
Its  separation  from  aconitine  is  based  on  the  superior  solubility  of 
the  latter  in  ether,  while  its  superior  solubility  in  chloroform  affords 
a  means  of  sepai-ating  it  in  greater  part  from  the  other  associated 
alkaloids  ;  it  is  finally  purified  by  recrystallising  its  hydrochloride. 
It  is  found  to  be  isomeric  with  aconitine,  and  the  name  isaconitine  is 
therefore  now  adopted  instead  of  napelline,  to  which  objections  were 
raised  on  a  former  occasion. 

Isaconitine  has  hitherto  always  been  obtained  in  a  colourless, 
friable,  vamish-like  form,  resisting  all  attempts  to  crystallise  it ;  it 
is  readily  dissolved  by  alcohol  and  chloroform,  less  readily  by  ether, 
and  it  is  only  slightly  soluble  in  water,  though  more  so  than  aconitine. 
The  alcoholic  solution  is  feebly  dextro-rotatory. 

The  hydrochloride,  C33H45NOi2*HCl,  crystallises  from  water  in  rosettes 
soluble  in  alcohol,  containing  1  mol.  prop,  of  water.  The  aqueous 
solution  is  intensely  bitter,  and  is  lasvorotatory  to  almost  the  same 
extent  as  the  aconitine  salt,  [a]p  =  —  28'74°. 

The  corresponding  hydrobromide  and  hydriodide  form  similar 
crystals,  but  are  anhydrous ;  the  latter  salt  is  laevorotatory,  [ajp  = 
—  26'94°.  All  these  compounds  somewhat  resemble  the  corresponding 
aconitine  salts  in  their  physical  properties. 

Isaconitine  exhibits  a  remarkable  behaviour  with  auric  chloride 
which  sharply  distinguishes  it  from  aconitine,  and,  indeed  from  most 
other  alkaloids.  Hitherto  no  definite  aurichloride  has  been  obtained, 
but  it  is  found  that  when  solutions  of  the  hydi'ochloride  and  of  auric 
chloride  are  mixed,  a  yellow,  amorphous  precipitate  is  produced  as 
in  the  case  of  aconitine ;  on  recrystallising  this  from  alcohol,  nearly 
colourless  crystals  are  obtained  of  an  aurocJilorisaconitine,  of  the 
formula  C33H44(AuCl2)NOi2.  This  is  apparently  a  derivative  of  the 
alkaloid  in  which  one  atom  of  hydrogen  is  displaced  by  the  group 
AuClo.  The  first  known  alkaloidal  derivative  of  this  type,  namely, 
aurochlorcaffeine,  was  described  a  short  time  ago  by  Dunstan  and 
Shepheard  (cf.  Trans.,  Feb.,  1893).  The  production  of  such  a  com- 
pound fi-om  napelline  was  altogether  unexpected.     Aurochlorisacon- 
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itine  differs,  however,  from  aurochlorcaffeine  in  uot  beiug  reconverted 
into  the  aurocliloride  by  tlie  action  of  hydrogen  chloride. 

"When  isaconitine  is  heated  either  with  water  in  closed  tubes  or 
under  ordinary  pressure  with  mineral  acids,  it  is  gradually  bydro- 
lysed.  The  hydrolysis  is  more  rapidly  effected  by  aqueous  solu- 
tions of  soda  or  potash,  which  act  even  in  the  cold.  It  yields  the 
same  products  as  aconitine  and  the  same  proportions,  viz.,  aconine 
and  benzoic  acid,  CaaH^sNO,,  +  H2O  =  CasHuNOu  +  C7H6O2. 

The  physiological  action  of  isaconitine  has  been  compared  with  that 
of  aconitine  by  Professor  Cash,  who  finds  that  the  action  of  the  two 
alkaloids  is  entirely  distinct.  A  solution  of  a  pure  isaconitine  salt  does 
not  produce  the  tingling  sensation  on  the  tongue  which  is  so  character- 
istic of  aconitine ;  and  while  aconitine  is  a  most  violent  poison,  even 
in  excessively  minute  doses,  relativ^ely  considerable  quantities  of 
isaconitine  must  be  administered  to  small  animals  in  order  to  pro- 
duce a  toxic  effect,  which  effect  is  the  result  of  a  physiological 
action  in  the  main  distinct  from  that  of  aconitine.  It  seems  doubt- 
ful whether  isaconitine  would  pi^ove  toxic  to  man,  except  when  given 
in  very  large  doses. 

It  may  be  added  that  the  new  alkaloid  now  described  under  the 
name  of  isaconitine  is  entirely  different  from  the  mixtures  of 
amorphous  alkaloids  called  napelline  by  the  earlier  workers.  It  also 
differs  in  composition  and  properties  from  the  picraconitine  of 
Wi-ight  and  the  amorphous  bases  since  obtained  from  the  roots  of 
Aconitum  napellus  by  other  investigators.  Having  regard  to  the 
manner  in  which  these  amorphous  bases  were  prepared,  and  to  the 
extreme  difficulty  which  is  experienced  in  preparing  pure  isaconitine, 
it  may  be  safely  concluded  that  they  were  not  single  substances. 


*109.  "Contributions  to  oui'  knowledge  of  the  aconite  alkaloids. 
Part  V.  The  composition  of  some  commercial  specimens  of  aconitine." 
By  Wyndham  R.  Dunstan  and  Francis  H.  Carr. 

The  authors  have  examined  a  number  of  English  and  foreign 
specimens  of  aconitine.  For  several  of  these  they  are  indebted  to 
Dr.  J.  W.  L.  Thuclichum,  who  collected  them  some  years  ago;  others 
have  been  purchased  during  the  last  two  years.  Dr.  Thudichum  had 
found  that  the  various  specimens  differed  enormously  in  their  toxic 
power,  many  being  nearly  inert,  while  a  few  were  highly  poisonous. 

The  i^rocess  used  in  examining  these  "  aconi tines  "  was  essentially 
that  described  in  the  preceding  communication  by  means  of  which 
aconitine,  isaconitine,  homisaconitine  (homonapelline)  and  aconine 
could  be  isolated,  and  the  quantity  of  each  approximately  detei'mined. 
The  method  of  estimating  aconitine  first  proposed  by  "Wright,  and 
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recently  advocated  in  a  slightly  modified  form  by  Allen,  in  which  the 
benzoic  acid  produced  on  hydroljsis  of  the  mixture  of  alkaloids  is 
reckoned  as  derived  from,  aconitine,  is  valueless,  since  isaconitine 
furnishes  benzoic  acid  in  the  same  proportion  as  aconitine  when 
hydrolysed.  Sixteen  specimens  of  '"aconitine  from  A.  napellus"  and 
its  salts  were  examined.  Most  of  the  samples  were  amorphous;  these 
were  invariably  found  to  contain  but  a  very  small  proportion  of 
aconitine,  in  some  cases  none,  but  were  chiefly  composed  of  the 
amorphous  alkaloids  aconine,  isaconitine  and  homisaconitine,  all  of 
which  appear  to  be  very  slightly,  if  at  all,  toxic.  It  would  seem 
that,  as  a  rale,  "  amorphous  aconitine  "  represents  the  total  alkaloids 
of  the  root.  Of  the  crystalline  specimens  of  alkaloid  only  two  were 
pure,  most  of  them  being  contaminated  with  more  or  less  amorphous 
alkaloid.  The  specimens  of  aconitine  salts  examined  were  found,  in 
nearly  every  case,  to  be  chiefly  isaconitine  salts  containing  only  small 
quantities  of  aconitine  compounds.  Hence  it  is  not  surprising  that 
great  differences  have  been  observed  in  the  mode  of  action  and  toxic 
power  of  commercial  "  aconitine."  It  is  most  important  that  in 
fature  nothing  but  pure  crystalline  aconitine  possessing  the  cha- 
racters fully  described  in  Part  I  of  the  enquiry  should  be  used  in 
medicine,  and  it  is  satisfactory  that  a  pure  alkaloid  can  now  be 
obtained  in  commerce. 

Discussiox. 

^Ir.  Howard  characterised  the  discovery  of  the  extraordinary 
difference  between  aconitine  and  the  isaconitine  now  described  as  a 
striking  example  of  the  value  of  high  "  theoretical  "  chemistry  ;  the 
discovery  of  the  explanation  of  (he  difference  would  be  of  the  deepest 
interest. 

L)r.  Stevexsox,  after  alluding  to  the  impure  nature  of  German 
commercial  aconitine,  dwelt  on  the  importance  of  using  crystallised 
material,  which  gave  fairly  constant  results ;  such  was  the  viralence 
of  the  alkaloid  that  2/l,000ths  of  a  grain  never  failed  to  kill  a  large 
mouse,  and  3  milligrams  usually  proved  fatal  to  an  adult  man. 

I)r.  Bedxtox  spoke  of  the  fear  of  prescribing  "aconitine,"  which 
existed  owing  to  its  irregular  character;  in  the  course  of  experiments 
made  22  years  ago,  he  had  himself  obtained  most  conflicting  results, 
having,  doubtless,  used  different  "  aconitines."  He  then  remarked 
on  the  scientific  interest  attaching  to  the  determination  of  the  nature 
of  the  alkaloidal  constituents  of  the  vai'ious  species  of  aconite,  and 
the  light  which  might  thereby  be  shed  on  the  origin  of  the  different 
alkaloids:  A.  heterophyllum,  unlike  most  species,  contained  no  poison- 
ous principle,  and  it  would  be  specially  interesting  to  examine  this. 
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ProfeBSor  Ddxstax,  in  reply,  said  that  German  aconitines  were  not 
fill  amorphous  and  valueless ;  moreover  it  was  a  mistake  to  suppose 
that  a  sample  was  pure  because  it  was  crystalline.  A.  heterophylluvi, 
to  which  Dr.  Brunton  had  alluded,  had  a  very  bitter  taste  ;  as  this  was 
characteristic  of  isaconitine,  perhaps  this  alkaloid  was  present. 


110.  "Svnthesis  of  oxazoles  from  benzoin  and  nitriles."  By  Francis 
R.  Japp,  F.R.S.,  and  T.  S.  Murray,  D.Sc. 

The  authors  find  that  nitriles  and  benzoin  interact  when  a  mixture 
of  the  two  compounds  is  dissolved  in  concentrated  sulphuric  acid, 
water  being  eliminated,  an  oxazole  being  formed  in  which  the  hydro- 
carbon radicle  attached  to  the  cyanogen  of  the  nitrile  occupies  the 
meso-position,  e.g.,  in   the  case  of   acetonitrile,  which   yields  ajB-di- 

O  TT  'PTT'O FT 
phenyl-/i-methyloxazole    (m.    p.    28°),  °  '  +  NC-CHs  = 

In  addition  to  the  foregoing,  they  have  prepared  afl-dipltenyloxazole, 
CisHiiXO  (m.  p.  44°),  from  benzoin  and  hydrogen  cyanide;  a^-cli- 
2jhenyl-fi-ethyloxazole,  C17H15NO  (m.  p.  32°),  from  benzoin  and  propio- 
nitrile;  and  triplienyloxazole,  C21H15NO  (m.  p.  115°),  from  benzoin 
and  benzonitrile.  Triphenyloxazole  is  identical  with  Laurent's 
henzilam  and  Zinin's  azobenzil. 

By  heating  a/3-diphenyl-/(-methyloxazole  "with  ammonia,  it  is  con- 
verted into  the  corresponding  imidazole,  identical  with  Japp  and 
Wynne's  methyldiphenylglyoxaline,  the  oxygen  atom  in  the  ring 
being  displaced  by  NH. 

111.  "The  action  of  nitrosyl  chloride  and  of  nitric  peroxide  on  some 
memters  of  the  olefine  series."  By  William  A.  Tilden  and  J.  J.  Sudborough. 

The  authors  have  examined  the  action' of  nitros}!  chloride  on  the 
first  five  members  of  the  olefine  series  with  the  following  results : — • 
Ethylene  forms  only  the  dichloride  ;  propylene  and  butylene  a  mix- 
ture of  dichloride  and  nitrosochloride,  while  triraethylene  (amylene) 
is  almost  entirely  converted  into  a  nitrosochloride.  Phenylethylene 
(cinnamene)  behaves  like  trimethylethylene.  Further,  it  is  now 
found  that  propylene  affords  a  compound  similar  to  that  prepared 
by  Guthrie  many  years  ago  from  nitric  peroxide  and  amylene.  The 
study  of  these  compounds  has  been  undertaken  with  the  vievv  of 
elucidating  the  constitution  of  the  nitrosochlorides  formed  by  the 
terpcncs. 
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112.  "  Piperazine."    By  W.  Majert  and  A.  Schmidt. 

Erroneous  statements  Lave  appeared  in  several  modern  text  books 
regarding  the  physical  and  chemical  characters  of  pipei-azine, 
C4H10N2,  which  have  been  confused  with  those  ascribed  by  A.  W. 
von  Hofmann  and  by  Ladenburg  to  the  impure  substances  of  like 
composition  discovered  by  them,  and  termed  respectively  diethylene- 
diamine  and  ethylenimine  or  diethylenediimine  ;  our  attention  has 
been  directed  to  the  fact  that  this  misunderstanding  has  partly 
arisen  from  a  misconstruction  of  our  views  (Ber.,  1890,  .3719)  as  to  the 
identity  of  these  substances :  we,  therefore,  desire  to  correct  this 
impression. 

Piperazine,  which  was  not  known  in  its  pure  crystalline  condition 
until  prepared  by  us  in  August,  1890,  by  treatment  of  dinitroso- 
diphenylpiperazine  with  alkali,  is  a  crystalline  substance  melting  at 
104 — 107°  in  capilhiry  tubes,  although  when  the  melting  point  is  de- 
termined on  large  quantities  it  is  found  to  be  112°,  the  differences 
being  due  to  the  hygroscopic  nature  of  the  base ;  it  boils  at  1-40 — 145°. 
It  is  very  readily  soluble  in  water  and  alcohol,  the  aqueous  solution 
having  a  distinctly  alkaline  action.  It  is  very  hygroscopic  and  readily 
absorbs  carbon  dioxide,  being  thereby  converted  into  the  carbonate 
melting  at  162 — 165°. 

Piperazine  is  especially  characterised  by  the  formation  of  an  in- 
soluble pomegranate-red  double  salt  with,  bismuth  iodide  and  by  a 
dibenzoyl  compound  melting  at  191°. 

The  basic  substance  diethylenediamine  prepared  by  Hofmann  by 
the  interaction  of  ammonia  and  ethylene  bromide  consisted  of  a 
liquid  mixture  of  bases  boiling  approximately  at  170°.  That; 
this  mixture  contained  a  small  quantity  of  a  base  identical  with 
piperazine  is  undoubted,  but  it  was  only  after  piperazine  had  been 
prepared  from  dinitrosodiphenylpiperazine  that  Hofmann  succeeded 
in  identifying  it  and  isolating  the  pure  ciystalline  product  frono  the 
mixture,  which,  besides  higher  ethylene  bases,  contained  also  a 
number  of  vinyl  compounds. 

Owing  to  the  difficulty  of  purifying  small  quantities  of  the  base, 
Ladenburg's  experiments  with  diethylenediimine,  obtained  by  tlie 
decomposition  by  heat  of  ethylenediamine  hydrochloride,  were  unsuc- 
cessful :  the  product  described  by  Ladenburg  as  the  base  wai 
undoubtedly  impure  piperazine  carbonate,  as  proved  by  its  melting 
point,  159—163°. 

In  conclusion,  it  may  be  interesting  to  mention  that  we  have  suc- 
ceeded in  preparing  the  following  series  of  hydrates  of  piperazine, 
that  most  readily  formed  being  a  hexhydrate  which  crystallises  from 
dilute  aqueous  solutions  : — 
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C,H,o:?^2-HjO, 

m.  p.  75°, 

„     2H,0. 

.,       56^ 

„     3H,0. 

„      39—40°, 

„     4H.0, 

„      42-43°, 

„     5H,0, 

„      45°, 

„     6H,0, 

„      48°. 

KOPP  MEMORIAL  LECTURE. 

An  extra  meeting  of  the  Society  will  be  lield  on  February  20tli,  1893, 
at  8  P.M.,  the  anniversary  of  the  death  of  Hermann  Kopp,  when  a 
lecture  will  be  delivered  by  Professor  Thorpe,  F.R.S. 


At  the  next  meeting,  on  February  16th,  there  will  be  a  ballot  for 
the  election  of  Fellows  ;  and  the  following  papers  will  be  read  :— 

"  Platinous  chloride."     By  W.  A.  Shenstone. 

"  The  melting  points  of  compounds  of  similar  constitution."  By 
F.  S.  Kipping. 

"  The  electrolysis  of  sodic  ethylic  camphorate."'  By  James  "Walker. 

"  Note  on  optical  properties  as  indicative  of  structure."  By  H.  E. 
Armstrong. 

"  A  new  b  se  from  Cur)/dalis  cava.''  By  J.  J.  Dobbie  and  A. 
Lauder. 
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PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 

No.  120.  Session  1892-93. 


Febrnary    16th,  189.S.     Professor  A.    Cmm    Brown,    "F.R.S.,  in  tho 

Chfiiv. 

It  was  announced  that  the  following  changes  in  the  Conncil  wei'e 
proposed  hy  the  Council  : — 

As  President :  Professor  H.  E.  Armstrong,  vice  Professor  Crum 
Brown. 

As  Vice-Presidents  :  Dr.  E.  Atkinson  and  Mr.  C.  O'Snllivan,  ricp 
Professor  Hartley  and  Mr.  Warington. 

As  Secretary  :   Professor  Dunstan,  vice  Professor  Armstrong*. 

A.S  ordinary  members  of  the  Council  :  Messrs.  C.  F.  Cross,  Bernard 
Dyer,  D.Sc,  Lazarus  Fletcher,  M.A.,  and  W.  A.  Shenstone,  vice  ^Ir. 
H.  Bassclt,  Professor  Ferguson,  Mr.,  J.  Heron  and  Mr.  S.  U. 
Pickering. 

Messrs.  Holland  Crompton,  T.  S.  Dymond  and  Dr.  T.  A.  Lawson 
were  appointed  to  audit  the  Society's  accounts. 

Ordinary  certificates  were  read  for  the  first  time  in  favour  of 
Messrs.  Lawrence  Augustus  Baine,  Dipton,  Lintz  Green,  Newcastle- 
on-Tyue ;  George  Clayton,  School  of  Pharmacy,  100,  Burlington 
Street,  [Manchester  ;  Robert  George  Grim  wood,  41,  Lady  Margaret 
Road,  St.  John's  College  Park,  N.W. ;  Alfred  Rowland  Gower,  39, 
Stafford  Street,  Barrow-in-Furness ;  Hooper  Albert  Dickinson 
Jowett,  3,  Fern  Bank,  Lancaster;  Herbert  Lloyd,  Philadelphia, 
U.S.A. ;  Edmund  George  Lamb,  "29,  Great  Cumberland  Place,  W. ; 
James  Mason,  Cambois,  Blyth,  Northumberland  ;  Henry  John 
Monson,  15,  Palace  Street,  Buckingham  Gate,  London,  S.W. ;  William 
Henry  Gates,  Broorahall    Park,   Sheffield ;    S.   Parrish,    15,   Fenton 
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Street,  "Woodliouse  Lane,  Leeds;  Frank  P.  Vandenbeigli,  B.S.,  M.D., 
Buffalo,  New  York  ;  A.  F.  Watson,  11,  York  Place,  Edinburgh. 

The  following  yveve  duly  elected  Fellows  of  the  Society  : — John 
Pedrozo  D'Albuquerque ;  William  Thomas  Boone ;  John  Edwin 
Brockbank ;  Edward  Brooke ;  George  Daver ;  Daniel  O.  Sydney 
Davies;  Charles  Dreyfus,  Ph.D.;  Samuel  Felix  Dufton.  B.A..  D.Sc. ; 
Francis  P.  Dnnnington  ;  Alexander  Stanley  Elmore ;  Frederick 
George  Fuller  ;  Albin  Haller ;  George  Nevill  Hnntly;  Arthur  John 
Heath;  Wesley  Lambert;  Charles  "M.  Luxmore  ;  Fred.  Marsden  ; 
Herbert  Bloome  ]\role ;  William  J.  Martin,  Juu.,  M.D. ;  Robert 
Henry  Owen;  Charles  Piatt,  A.C. ;  James  Robert  Thackrah,  M.A., 
Ph.D. ;  Charles  Thomas  Tyrer;  John  William  Towers;  John  Charles 
Umney;  Henry  C.  White:  Willoughby  Walke ;  Charles  E.  Waite ; 
William  Ernest  Wheeler. 

Of  the  following  papers  those  marked*  were  read  : — 

*113.  "Note  on  the  preparation  of  platinous  chloride,  and  on  the  inter- 
action of  chlorine  and  mercury."  By  W.  A.  Shenstone  and  C.  R. 
Beck. 

In  a  paper  read  before  the  Society  last  year  (C  S.  Trans.,  1892,  445) 
we  gave  the  results  of  the  analysis  of  the  gas  evolved  on  igniting 
various  specimens  of  platinous  chloride  in  vacuo,  showing  that  in  every 
case  very  sensible  quantities  of  hydrogen  chloride  and  oxygen  were 
present.  The  greatest  amount  of  impurity  was  found  in  a  specimen 
derived  from  the  salt  prepai^ed  by  heating  hydrogen  platinichloride  in 
vacuo  in  a  tube  containing  solid  potash,  as  recommended  by  Pigeon 
{Compf.  rend.,  1892).  This  last  fact  and  Pullinger's  description 
of  his  method  of  preparing  anhydrous  platinic  chloride  (C.  S.  Trans., 
1892,  422)  led  us  to  conclude  that  probably  a  more  satisfactory  pro- 
duct, at  any  rate  as  a  source  of  chlorine,  would  be  obtained  by  heating 
hvdrogen  platinichloride  at  a  high  temperature  in  a  current  of  dry 
hydrogen  chloride. 

Experiment  I. — Some  hydrogen  platinichloride  was  heated  at  the 
boiling  point  of  mercury  in  a  current  of  dry  hydrogen  chloride  during 
lo  hours,  and  the  hydrogen  chloride  was  then  displaced  by  dry  air. 
A  part  of  the  product  was  ignited  in  vacuo,  and  the  gas  which  was 
given  off  was  examined  in  the  manner  previously  described  (loc.  cit.). 
We  found  that  the  residue  from  the  action  of  mercury  only  amounted 
to  0156  per  cent.  This  residue  was  partly  soluble  in  water  as  before. 
The  gas  made  in  this  way  therefore  contained  99"84  per  cent,  of 
chlorine. 

Experiment  II. — A  portion  of  the  product  of  the  first  experiment 
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Avas  heated  in  a  curreut  of  dry  hjchuguu  chloiitle  at  about  600° 
diirino"  many  hourt-,  by  placiug  it  iu  a  glass  tube  surrounded  by  a 
well-Httiug  glass  jacket  immersed  in  a  bath,  of  molten  nitre ;  at  the 
end  of  the  operation,  the  hydrogen  chloride  was  expelled  by  means  of 
dry  air.  The  process  was  rather  difficult  to  carry  out,  as  the  com- 
plete decomposition  of  the  salt  easily  takes  place  if  the  temperature 
too  much  exceeds  the  melting  point  of  silver  chloride,  some  decompo- 
sition occurring  even  at  that  temperature. 

A  portion  of  the  product  of  this  experiment  was  placed  in  a  glass 
tube,  wliich  Avas  then  exhausted  as  in  our  previous  experiments  ;  it 
contained  no  drying  material,  but  both  the  tube  and  its  contents  were 
heated  to  drive  off  moisture.  Chlorine  was  generated  from  the 
chloride  by  igniting  it  hi  vacuo,  and  the  residual  platinum  having 
been  removed,  one  end  of  the  tube  was  broken  under  mercury. 
Although  we  had  intentionally  neglected  to  dry  the  gas,  Ave  were  at 
once  struck  with  the  fact  that  the  action  betAveen  this  sample  of 
chlorine  and  mercury  was  decidedly  less  actiAe  thati  in  the  case  of 
any  of  the  specimens  previously  examined,  and  Avhen  the  action  of 
mercury  was  at  an  end  so  little  residue  Avas  left  that  its  analysis  by 
the  method  formerly  described  seemed  useless.  The  part  of  the 
narrow  tube  which  had  contained  the  residual  gas  AA'as  theiefore  cut 
off  and  calibrated  :  it  was  thus  found  that  the  residue  amounted  to 
only  006  per  cent,  of  the  gas  taken.  The  residue  was  partly  soluble 
in  AA-ater. 

We  have  not  determined  the  total  chlorine  in  the  platinous  chloride 
made  in  this  way,  as  Ave  do  not  think  it  consisted  of  pure  platinous 
chloride ;  it  probably  contained  a  little  platinum,  but  as  a  source  of 
chlorine  it  seems  to  be  very  superior  to  the  product  of  the  more 
familiar  processes. 

We  have  preAdously  suggested  that  the  marked  activity  of  even  the 
most  carefully  dried  chlorine  toAvards  mercury  is  probably  due  to  the 
presence  of  impurities  in  the  gas.  The  sluggish  action  of  chlorine 
and  mercury  observed  in  our  second  experiment,  in  which  the  clilor- 
ine  employed,  though  not  quite  dry,  contained  much  less  hy^drogen 
chloride  and  oxygen  than  any  that  we  have  previously  examined,  is 
therefore  interesting  and  suggestive. 

Shortly  after  the  publication  of  our  former  paper  on  this  subject. 
Professor  Victor  Meyer  called  our  attention  to  the  fact  that  in  his 
later  experiments  on  the  density  of  chlorine  he  assured  himself  that 
the  other  gases  present  in  the  chlorine  employed  Avere  insufficient  in 
quantity^  to  materially  affect  the  chief  conclusion  he  drew  from  his 
results  (Ber.,  13,  1721).  We  are  anxious  to  mention  this,  although 
Ave  made  no  direct  reference  to  the  subject  in  our  paper,  as  one  of  our 
remarks  might  very  possibly  be  supposed  to  imply^  the  contrary. 
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Discrssiox. 

Mr.  Gkovks  liaviug  asked  wlietlier  the  author.s  had  made  any  fuvthei- 
exporiments  iu  the  direction  of  fractional!}'  evaporating-  liquid  chlorine, 
Mr.  Shexstoxe,  in  reply,  stated  that  by  fractionating  the  liquid 
they  had  obtained  chlorine  which,  when  tested  by  mercury,  was 
found  to  be  almost  as  nearly  pure  as  that  obtained  from  platiuous 
chloride.  This  chlorine,  however,  acted  rapidly  on  mercury,  even 
after  it  had  been  highh*  heated,  and  he  was  inclined  to  susjiect  the 
presence  of  traces  of  oxy-compounds  in  it.  It  was  worth  while  men- 
tioning that  recently  roasted  chlorine  does  not  appear  to  cause  the 
adhesion  of  mercury  to  glass  in  anything  like  the  same  degree  that 
ozone  or  unroasted  chlorine  does.  Whether  this  is  due  to  a  change  in 
the  gas  or  to  a  change  on  the  surface  of  the  glass  he  could  not  say. 

*114.  "  The  action  of  phosphoric  anhydride  on  fatty  acids.     Part  III." 
By  F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

Results  of  an  investigation  of  the  beha'S'iour  of  some  of  the  fatty 
acids  with  phosphoric  anhydride  have  been  communicated  to  the 
Society  in  previous  papers  (Trans.,  1890,  532,  980)  ;  it  is  now  shown 
that  caprylone,  (CtHisJ^CO,  uonylone,  (C6lIi7)2CO,  and  mji'istone, 
(CisHoTJoCO,  can  be  easily  prepared  from  the  corresponding  fatty 
acids  and  phosphoric  anhydride. 

The  hydroximes  of  these  ketones,  the  secondary  alcohols  obtained 
from  the  ketones  by  reduction  and  the  acetyl  derivatives  of  some  of 
the  alcohols  have  been  prepared  and  characterised,  and  are  described 
iu  the  papers.  It  is  also  shown  that  mixed  ketones  of  the  general 
formula  R'CO'R'  are  produced  when  a  mixture  of  two  fatty  acids  is 
treated  Avith  phosphoric  anhydride  at  a  moderately  high  tempera- 
ture;  the  mixed  ketone  is  accompanied  by  two  simple  ketones,  just 
as  is  the  case  when  a  mixture  of  the  barium  salts  of  two  fatty  acids 
is  submitted  to  dry  distillation. 

The  question  of  the  existence  of  isomeric  modifications  of  the 
hydroximes  of  fatty  asymmetrical  ketones  is  briefly  referred  to. 

It  would  appear  from  the  results  described  in  this  paper  and  from 
those  already  recorded,  that  treatment  with  phosphoric  anhydride  is 
one  of  the  simplest  and  most  rapid  methods  by  which  a  fatty  ketone 
of  the  general  formula  (Cniiiu+i)i^^  '^^^i  ^^  prepared  from  a  fatty 
acid  C;,H.;„Oo,  the  product  being  easily  isolated  aud  the  yield  fairly 
good,  especially  in  the  case  of  the  higher  acids. 

*115.  "  Regulaiities  in  the  meltmg  points  of  certain  paraffinoid  com- 
pounds of  similar  constitution."     By  F.  S.  Kipping,  Ph.D.,  D.Sc. 

Having    obtained   considerable    quantities    of  many    of    the    fatty 
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ketones  (CnHan+OiCO,  the  author  was  able  to  prepare  and  charac- 
terise their  more  important  derivatives  ;  e.g.,  various  members  of  the 
series  of  hydroximes  RoCiNOH,  secondary  alcohols  R2CH'0H  and 
ethereal  salts  RaCH'OAc. 

Attention  is  drawn  to  certain  regularities  observed  on  contrasting 
the  melting  points  of  these  compounds;  it  is  also  pointed  ont  that 
the  melting  points  of  all  ketones  of  the  general  formula  C;(Ho;,0 
cannot  be  calculated  by  means  of  the  formula  suggested  by  Mills 
(Phil.  Mag.,  1884,),  inasmuch,  as  isomeric  ketones  frequently  melt 
at  diiferent  temperatures. 

Discussion. 

Mr.  A.  R.  Ling  drew  attention  to  the  similarity  in  the  melting 
points  of  many  chlorinated  derivatives  of  ^-benzoquinone  and  of  the 
corresponding  quinols  and  their  diacetyl  derivatives  as  compared 
with  those  of  the  analogous  bromo-  and  chlorobromo-corapounds. 
The  agreement  seems  to  be  wanting  in  the  para-dihalogen  derivatives, 
bat  in  all  other  cases,  it  is  sufficiently  close  to  be  remarkable.  The 
displacement  of  chlorine  by  bromine  is  usually  attended  by  a  rise  in 
the  melting  point,  but  metachlorobromoquinone  and  its  derivatives 
melt  at  slightly  lower  temperatures  than  the  corresponding  dichloro- 
compounds.  Only  two  iodoquinones  are  known,  but  their  melting 
points  do  not  exhibit  the  least  similitude  as  compared  with  those  of 
their  analogues. 

116.  "  Some  relations  between  constitution  and  physical  constants  in  the 
case  of  benzenoid  amines."  By  W.  R.  Hodgkinson  and  Leonhard 
Limpach. 

A  study  of  the  formyl  and  acetyl  derivatives  of  certain  homologues 
of  aniline  shows,  amongst  other  things,  (a)  that  the  entry  of  alkyl 
groups  into  the  nucleus  affects  the  melting  and  boiling  points  in  a 
regular  manner  ;  (/3)  that  the  conversion  of  formyl  into  acetyl  also 
involves  an  alteration  in  physical  properties  in  extent  the  .same  as 
that  produced  by  introducing  CH3  into  the  nucleus  in  an  ortJio-  or 
^ara-position  relatively  to  the  amido-group  ;  and  (7)  that  the  same 
(or  any  ?)  alkyl  group  entering  the  nucleus  in  the  meta-positions  has 
no  effect  on  melting  or  boiling  point.  Several  numerical  regularities 
are  also  apparent. 

Thus,  taking  the  melting  points  of  the  methylamidobenzenes  as 
first  examples : — 

Formanilid. 46°  Acetanilid 114° 

Formylxylid 76  Acetxylid 144 

Difference 30  Difference  • 30 
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That  the  introduction  of  methyl  into  the  meta-position  has  no 
influence  on  the  melting  point  is  shown  by  the  fact  that  the  following 
substances  melt  at  the  same  temperature  within  a  degree : — 

Acetmesidid. XHAc  :  Me  :  Me  :  Me  = 

1:2:4:6.     M.  p.  216' 
Acettetramethylamidobenzene.      NHAc  :  Me  :  Me  :  Me  :  Me  = 

1:2:3:4:6.      M.  p.  215^ 
Acetpentamethylamidobenzene     NHAc  :  Me  :  Me  :  Me  :  Me  :  Me 

=  1:2:3:4:6:6.      M.  p. 
214—215°. 

That  the  CH3  of  the  acetyl  has  an  effect  on  the  ortho-  and  para- 
position  in  the  nucleus  seems  evident,  as  1:2:  4-foi'mylxylid  has  the 
same  melting  point  as  acetanilid  (114°).  Similarly,  1:3:  5-acetxylid 
and  1:2:3:4:  5-tetramethylformanilid  have  the  same  melting  point, 
viz.,  144°. 

The  tetramethylformanilid  can  be  imagined  as  built  up  of  1  :  3  :  5- 
formylxylid  and  1:2:  4-formylxylid. 

]\Ielting  point  of  1  :  2  :  4-formylxylid 113"5° 

1:3:5  „  76-5 

1900 
,,  formanilid 46"0 

,,  1:2:4:  5-tetramethylform.anilid .      144"0 

Formylmesidid  and  acetylxylid,  XHAc  :  Me  :  Me  =  1:2:6,  have 
the  same  melting  point  (176°).  In  this  case,  the  influence  can  only 
be  exerted  on  one  position  (the  para-),  as  both  the  ortho-positions  are 
occupied. 

Similarly,  formylmesidid  and  1:2:  3-acetmetaxylid  both  melt  at 
about  176°,  and  acetmesidid  and  1:2:  3-propionylxylid  at  about  216°. 

As  an  example  of  numerical  relations,  taking  formyl  compounds, 
formanilid  melts  at  46°,  pentamethylamidobenzene  at  217":  now  the 
melting  point  of  formanilid  (46°)  plus  2(34)  =  114°,  which  is  the 
melting  point  of  formylmetaxylid,  NHF  :  Me  :  Me  =  1:2:4;  again, 
the  melting  point  of  formanilid  plus  4(34)  =  182°,  which  is  the 
melting  point  of  NHF  :  Me  :  Me  :  Me  :  Me  =  1  :  2  :  3  :  4  :  6. 

The  formyl  compounds  of  aniline,  p-toluidiue,  1:2:  4-metaxylidine 
and  mesidine  form  a  series  : — 

Aniline  (46°)  ;    j;-toluidine  (52°)  ;    1:2:  4-xylidine  (114;°)  ; 
46  =46  +  6  46  +  6  +  62 

mesidine  (176°),  &c. 
=-  46  +  6  +  2(62). 
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Similarly  in  tlie  case  of  the  corresponding  acetyl  compounds : — 

Aniline  (114°)  ;  p-toluidine  (147°)  ;  1  :  3  :  4-xylidine  (181°)  ; 
=  46  +  2(34)       =  46  +  3(34)  46  +  4(34) 

mesidine  (216°). 
46  +  5(34). 

The  different  positions  are  not  in  all  cases  of  equal  value.  Thus, 
pentamethylformanilid  melts  at  217°,  and  46  +  5(34)  =  216°,  which 
might  indicate  equality  of  the  methyl  groups,  or  rather  of  the 
positions  in  benzene.  But  when  CHo  is  introduced  into  1:2:4- 
xylidine  to  form  mesidine,  the  melting  point  rises  62°,  so  that  the 
formula  becomes — 

2  X  34  =  62° 
1  X  62  =  62 
1  X  46  =  46 
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On  introducing  methyl  into  the  meta-position,  the  melting  point 
rises  to  182°  in  the  case  of  l-amido-2  :  3  :  4  :  6-tetramethylbenzene. 
The  CHs  gToups  appear  again  equivalent. 

Again,  taking  away  a  methyl  in  the  ortho-position  leaves  a  pseudo- 
Me 

cumidine,  ,  melting  at  121°,  a  drop  of  62°. 

These  examples  will  suflBce  at  present  to  show  that  definite  i-elations 
between  melting  points  apparently  do  exist  in  the  case  of  methyl- 
amidobenzenes.  The  authors  have  examined  a  number,  and  are 
gradually  preparing  other,  alkylamidobenzenes  containing  ethyl, 
butyl  &c.,  and  find  also  great  regularities  from  which  they  hope  to 
be  able  to  state  a  general  law.  Many  of  the  published  data  relating 
to  melting  points  undoubtedly  require  careful  revision. 


*117.  "  Electrolysis  of  sodic  ethylic  camphorate."    By  J.  Walker,  D.Sc. 

By  electrolysing  sodic  ethylic  camphorate,  prepared  by  the  direct 
union  of  camphoric  anhydride  and  sodium  ethoxide,  the  author  has 
obtained  the  ethylic  salts  of  two  new  acids,  CsHis'COOH  and 
Ci6H28(COOH)2,  which  he  proposes  to  term  campholytic  acid  and 
camphothetic  acid  respectively. 

Camphothetic  acid  is  a  colourless,  crystalline  solid  melting  at  132°. 
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It  behaves  as  a  saturated  bibasic  acid,  forming  well  characterised 
crystalline  salts. 

CampJwlytic  acid  is  a  monobasic,  unsaturated  acid.  It  boils  at 
240 — 242°,  and  is  laevorotatory.  Its  ethylic  salt  boils  at  212"",  and  is 
dextrorotatory.  Both  readily  take  up  bromine  in  the  cold,  forming 
dibromides.  The  dibromo-aoid,  CsHisBro-COOH,  is  a  white,  crystal- 
line solid  which  melts  at  110°.  Its  alkaline  salts  at  once  decompose 
in  aqueous  solution  according  to  the  equation  C8Hi3Br2*COONa  = 
CgHiijBr  +  COo  +  NaBr,  the  compound  CsHisBr  being  unsaturated, 
readily  uniting  mth  bromine  in  the  cold. 

It  is  pointed  out  that  from  the  nature  of  the  electrolysis  and  the 
above  mentioned  decomposition  of  the  dibromo-acid,  camphoric  acid 

.,    ,.         ,        ,  .     ,,  HC— COOH 

itselt  must  contam  the  group       i      ^^^t^- 


DlSCUSSION. 

Dr.  Collie  having  pointed  out  that  the  method  by  which  Dr. 
Walker  had  obtained  campholytic  acid  was  such  that  there  was  little 
probability  any  fundamentftl  change  occurred  in  the  camphoric  mole- 
cule during  the  process.  Dr.  ArmstronCt  said  that  electrolytic  oxygen 
was  probably  by  no  means  a  mild  agent,  and  he  thought  that  in  the 
present  instance,  as  well  as  in  the  cases  studied  by  Crum  Brown  and 
Walker,  it  Avas  not  improbable  that  the  change  was  brought  about 
by  oxidation :  the  formation  of  unsaturated  avoids  especially  favoured 
this  view,  as  these  might  be  regarded  as  I'esulting  from  the  displace- 
ment of  carboxyl  by  hydroxyl  and  the  subsequent  separation  of  water, 
or  an  analogous  set  of  changes.  Dr.  Walker's  ingenious  application 
of  Pittig's  conclusions  was  open  to  question,  on  the  ground  that  we 
knew  very  little  at  present  of  the  behaviour  of  closed  chain  bromo- 
acids ;  moreover,  the  fact  that  camphoric  acid  did  not  yield  a 
fluorescein  appeared  to  preclude  the  idea  that  camphoric  acid  was 
an  acid  of  the  succinic  type.  He  was  of  opinion  that,  on  the  whole, 
the  evidence  was  in  favour  of  the  view  that  camphoric  acid  was  an 
acid  of  the  glutaric  type,  and  that  Dr.  Walker's  acid  was  probably  a 
tetrahydrometaxylene  derivative  containing  the  carboxyl  in  one  of 
the  methj^ls. 

Dr.  Walker,  in  I'eply  to  Dr.  Armstrong,  stated  that  he  did  not 
consider  it  probable  that  the  formation  of  either  the  synthetic  or  un- 
saturated ethereal  salts  during  the  electrolysis  was  due  to  oxidation 
at  the  anode.  Murray  had  shown  in  the  case  of  the  electrolysis  of 
potassium  acetate  that  there  was  no  sort  of  proportionality  between 
complete  oxidation  to  carbonic  anhydride  and  "  partial  oxidation  "  to 
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ethane,  as  might  be  expected  if  the  formation  of  ethane  was  due  to 
oxidation.  The  conditions  of  the  electrolysis  found  most  favourable 
for  the  production  of  synthetic  products  were  such  as  would  almost 
ensure  complete  oxidation  of  the  dissolved  substance  if  the  primary 
action  was  the  decomposition  of  water  into  oxygen  and  hydrogen. 

*118.  "  The  hydrates  of  hydrogen  chloride."    By  S.  U.  Pickering. 

The  determinations  of  the  densities  of  solutions  of  hydrogen 
chloride  made  by  Kolb,  and  also  some  made  by  the  author,  show  a 
strongly  marked  break  indicative  of  the  presence  of  a  trihydrate. 
They  are  represented  by  an  appreciably  straight  line  from  0  per  cent, 
up  to  the  composition  of  that  hydrate  (40  per  cent.),  after  which  the 
deviation  from  straightness  is  very  considerable.  On  performing  a 
series  of  freezing  point  determinations  the  trihydrate  was  obtained  in 
lai'ge,  transparent  crystals  melting  at  — 24"9° ;  this  melting  point  is 
lowered  by  the  addition  of  excess  either  of  Avater  or  of  acid.  This 
hydrate  and  the  dihydrate,  already  isolated  by  Pierre  and  Puchot, 
are  the  only  crystalline  hydrates  which  were  obtained. 

Tlie  densities  indicate  the  existence  of  a  change  of  curvature  of  a 
very  minor  character  at  a  point  corresponding  to  the  composition  of  a 
hexhydrate,  and  similar  indications  are  noticeable  both  in  Berthelot's 
and  Thomson's  heat  of  dissolution  determinations.  The  author's 
freezing  point  determinations  can  afford  no  evidence  for  or  against 
such  a  hydrate,  on  account  of  there  being  a  change  in  the  crystal- 
lising substance  at  the  point  in  question,  but  they  indicate  the 
existence  of  a  decahydrate.  Roscoe  and  Dittmar's  determinations  of 
the  influence  of  pressure  on  the  composition  of  the  boiling  acid 
suggest  the  presence  of  an  octohydrate.  It  seems,  therefore,  probable 
that  these  three  hydrates  exist  in  solution,  and  that  they  are  com- 
paratively stable,  as  solutions  of  acid  of  strengths  between  the 
hexhydrate  and  the  decahydrate  may  be  distilled  with  very  little 
change  in  spite  of  great  variations  in  pressure,  and  are  altered  in 
composition  to  a  very  small  extent  by  the  passage  of  a  current  of  air 
through  them  at  temperatures  between  0°  and  100°. 

119.  "A  new  base  from  CorydaUs  cava."     By  James  A.  Debbie,  M.A., 
D.Sc,  and  Alexander  Lauder. 

The  authors  describe  under  the  name  of  corytuberine  a  new  alkaloid 
which  they  have  obtained  by  exhausting  crude  corydaline  with  hot 
water;  it  crystallises  from  a  hot  aqueous  or  alcoholic  solution  in 
beautiful  silky  needles,  soluble  in  cold  solutions  of  sodium  hydrate 
and  ammonia,  moderately  soluble  in  benzene,  and  nearly  insoluble 
m  ether  and  chloroform.     When  heated  it  begins  to  blacken   about 
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200°,  and  then  slowly  decomposes  -without  melting.  Its  aqueous  and 
alcoholic  solutions  are  slightly  dextrorotatory.  Analyses  lead  to  the 
formula  C19H05NO4.  The  chlorhydride,  Ci9H25l»r04'HCl,  is  obtained 
in  small,  well  formed,  rhombohedral  crystals  when  a  solution  of  the 
base  in  chlorhydric  acid  is  evaporated  to  dryness.  The  sulphate^ 
(Ci9Ho5N04)2*H2S04,  is  obtained  by  the  interaction  of  the  chlor- 
hydride and  the  calculated  quantity  of  silver  sulphate.  The  platini- 
chloride,  (Ci9H.25N04)2*H2PtCl6,  is  precipitated  in  the  form  of  a  pale- 
yellow,  crystalline  powder,  slightly  soluble  in  water,  on  adding 
hydrogen  platinichloride  to  a  solution  of  the  chlorhydride  in  water. 
Corytuberine  is  only  soluble  to  a  slight  extent  in  methyl  iodide,  but 
the  methiodide,  CisHosNOi'CHsI,  can  be  prepared  by  digesting  an 
alcoholic  solution  of  the  alkaloid  with  methyl  iodide  during  several 
hours. 

When  treated  with  concentrated  solution  of  hydrogen  iodide,  one 
molecular  weight  of  corytuberine  gives  two  molecular  proportions  of 
methyl  iodide,  showing  that  only-  two  of  the  oxygen  atoms  are 
present  as  methoxy-groups  ;  corydaline  on  tlie  other  hand  has  all  its 
tour  oxygen  atoms  in  this  form  of  combination. 

The  authors  also  give  some  notes  on  yet  another  alkaloid  which 
they  consider  to  be  distinct  not  only  from  corydaline  and  corytuber- 
ine but  from  all  the  bases  of  Cori/dalis  cava  hitherto  described. 


Extra   Meeting.— February    20th,    1893.      The    Right   Hon.    Lord 
Playfair,  K.C.B.,  LL.D.,  F.R.S.,  Vice-President,  in  the  Chair. 

Kopp  Memorial  Lecture. 

120.  "  The  life  work  of  Hermann  Kopp."    By  T.  E.  Thorpe,  D.Sc,  F.R.S. 

Kopp  was  barely  32  years  of  age  when,  so  far  back  as  1849,  he  w%as 
elected  a  Foreign  Member  of  the  Society.  Born,  October  30,  1817, 
at  Hanau,  at  18  he  proceeded  to  Heidelberg,  where  he  studied  chem- 
istiy  under  Leopold  Gmelin.  He  graduated  at  Marburg  in  1838,  the 
thesis  which  he  presented  being  on  "A  method  of  predetermining 
the  density  of  the  oxides,"  a  proof  that  he  had  already,  when  barely 
21  years  of  age,  been  attracted  by  the  problems  which  were  to  con- 
stitute the  chief  experimental  labours  of  his  life.  From  Marburg 
he  went  to  Giessen,  where,  at  Liebig's  instigation,  he  studied  the 
mode  of  decomposition  of  mercaptan  by  nitric  acid,  practically  the 
only  investigation  in  pure  chemistry  that  Kopp  ever  published. 

In  1841  he  became  Privat-Docent  at  Giessen,  and   was  appointed 
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Extraordiuary  Professor  in  1843.  lu  1852,  ou  Liebig's  removal  to 
Munich, Kopp  and  Will  were  together  made  Ordinary  Professors,  but 
after  a  year  he  resigned  the  whole  conti-ol  to  his  friend  and  colleague, 
continuing,  however,  to  work  in  the  laboratory.  He  remained  at 
Giessen  nearly  five-and-twenty  years,  and  all  his  most  important  ex- 
perimental Avoi-k  was  done  there.  In  1863  he  accepted  a  call  to 
Heidelberg,  and  repeated  attempts  to  induce  him  to  accept  a  posi- 
tion elsewhere  were  unavailing  ;  "  even  Bunsen  alone,"  he  was  wont 
to  say,  "keeps  me  fast  in  Heidelberg." 

Kopp  is  best  known  to  the  literary  world  by  his  Hidonj  of  Chem- 
istnj,  the  first  volume  of  which  appeared  in  1843,  and  the  fourth  and 
last  in  1847.  Hofmann,  his  life-long  friend,  has  told  us  that  by  the 
publication  of  this  chissical  work,  Kopp — then  barely  30  years  old — 
suddenly  found  himself  famous.  Much  of  the  later  historical  matter 
he  jDublished  grew  out  of  materials  collected  for  the  preparation 
of  an  enlarged  and  improved  edition  of  the  great  Avork,  which  Kopp 
postponed  year  after  year  in  the  hope  of  being  able  to  make  a  further 
study  of  certain  special  periods. 

On  the  death  of  Berzelius,  in  1848,  the  leaders  of  the  (iiessen 
school  determined  to  carry  on  the  work  which  had  mainly  occupied 
the  closing  years  of  his  life,  and  established  Liehig  and  Kopjj's 
Jahreshericht,  which  Kopp  continued  to  edit  until  1862.  In  1851  he 
joined  Liebig  and  Wohler  in  the  production  of  the  Annalfn  tier 
Chemie  mul  Pharmacle,  and  his  name  appears  on  the  title  page  of  no 
fewer  than  190  volumes  of  this  famous  periodical.  He  also  found 
time  to  write  his  Introduction  to  Grijstallograph'i/,  the  section  on  Theo- 
reticr.l  Chemistry  in  Graham  Otto's  liehrhuclt,  and  not  a  few  minor 
essays. 

As  an  investigator,  he  occupies  an  almost  unique  position,  the  one 
consistent  purpose  of  his  work  having  been  to  establish  a  connection 
between  the  physical  and  chemical  nature  of  substances — to  prove, 
in  fact,  that  all  physical  constants  are  to  be  regarded  as  functions  of 
the  chemical  nature  of  molecules.  When  he  began  his  enquiries  very 
few  boiling  points  were  known  even  approximately  ;  the  thermal  ex- 
pansions of  barely  half-a-dozen  liquids  had  been  measured,  and  the 
very  methods  of  making  such  measurements  with  jjrecision  had  to  be 
worked  out.  In  fact,  at  the  outset  of  his  investigation,  he  found  the 
physical  constants  with  which  he  was  more  immediately  concerned 
very  much  as  Berzelius  found  Dalton's  values  of  the  relative  weights 
of  the  atoms. 

His  more  impoi'tant  memoirs  naturally  fall  into  comparatively  few 
groups : — viz.,  1,  those  concerning  the  relations  between  the  relative 
densities  of  substances  and  their  molecular  weights  ;  2,  those  treating 
of   the    relations    between    boiling    points    and    chemical    composi- 
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tion ;  and,  o,    those    relating    to    the    specitic    heats    of    solids    and 
liquids. 

In  nothing  was  his  originality  and  ingenuity  more  strikingly  mani- 
fest than  in  the  construction  of  his  apparatus ;  to  a  great  extent  he 
Avas  his  own  instrument  maker,  and  liis  materials  were  for  the  most 
part  glass  and  cork ;  but  no  Japanese  worker  with  his  few  and  primi- 
tive tools  ever  produced  results  which  in  point  of  delicacy,  finish  and 
accuracy  surpassed  those  which  Kopp  obtained  by  means  of  his 
simple  contrivances. 

In  discussing  Kopp's  various  investigations,  Professor  Thorpe  first 
considers  his  work  on  specific  heats  and  its  bearings. 

His  observations  on  the  relation  of  boiling  point  to  composition 
are  next  discussed,  and  the  various  later  observations  of  other 
enquirers  are  taken  into  account. 

Kopp's  researches  on  specific  volumes  form  the  last  section  of  the 
lecture,  this  subject  being  dealt  with  in  a  very  comprehensive  manner, 
not  only  Kopp's  work  but  also  that  of  subsequent  observers  being 
fully  taken  into  account,  the  historical  development  of  the  subject 
being  explained  and  abundantly  illustrated. 

It  i.s  pointed  out  that  by  the  examination  of  the  very  large  quan- 
tity of  experimental  material  which  is  now  before  us,  we  are  driven 
to  the  conclusion  that  molecular  volume  is  not  a  purely  additive  pro- 
perty. There  is  no  longer  room  for  doubt  that  the  molecular 
volumes  of  substances  are  affected  by  far  more  conditions  than  we 
have  hitherto  taken  cognizance  of.  The  value  CH-.  =  22  has  no 
other  significance  than  as  expressing  the  average  increment  in 
volume  in  saccessive  members  of  an  homologous  series  :  it  is  doubtful 
whether  even  this  mean  value  is  correct;  later  observations  appear  to 
show  that  the  value  augments  as  the  series  is  ascended.  The  relation 
C  ^  2H  no  longer  applies  to  carbon  compounds  in  general.  What  is 
true  of  carbon  and  hydrogen  is  equally  true  of  oxygen,  whether  as 
carbonyl  or  as  hydroxyl  oxygen  :  no  definite  or  uniform  values  can  be 
assigned  to  oxygen  such  that  the  molecular  volume  of  a  liquid  can 
be  a  jjriori  determined.  The  values  given  by  Kopp  are  simply  mean 
values,  but  the  actual  volumes  are  affected  by  conditions  of  which  as 
yet  we  have  no  very  precise  knowledge  or  any  certain  means  of 
measuring.  The  values  for  other  elements  are  affected  by  the  same 
considerations  :  that  of  chlorine,  for  example,  as  it  is  obtained  on  the 
assumption  that  the  values  for  carbon  and  hydrogen  are  constant. 

At  the  conclusion  of  this  section  reference  is  made  to  Kopp's 
critical  memoir  on  the  subject,  publi-shed  in  Ijichi(fs  Annalen  shortly 
before  his  death,  discussing  the  outcome  of  the  various  researches 
which  followed  his  own :  we  rise  from  its  perusal,  says  the  lecturer, 
with  the  conviction  that  after  all  the  work  summarised  takes   us  but 
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little  beyond  the  threshold  of   the  fundamental  truth  nf  which  Kopp 
was  the  first  to  perceive  the  indication. 

Lord  Playfair,  in  the  course  of  his  remarks  at  the  conclusion  of  the 
lecture,  mentioned  the  fact  that  he  had  known  Kopp  52  years  ago — 
they  were  pupils  together  under  Liebig.  He  was  with  him  when  he 
was  making  his  first  specific  volume  determinations,  and  Kopp  dailv 
came  to  him  to  discuss  the  results.  In  the  historical  survey  given 
by  the  lecturer  there  seemed  to  be  one  name  missing,  that  of  Dalton  ; 
it  was  by  reading  a  memoir  by  Dalton  on  specific  volumes  of  solu- 
tions— a  memoir  which  was  rejected  by  the  Royal  Society  and  pub- 
lished privately — that  he  had  been  led  to  pay  attention  to  the 
subject :  this  memoir  was  full  of  suggestions. 

Dr.  Gladstone  had  known  Kopp  as  far  back  as  1847—48,  when  he 
worked  in  Liebig's  laboratory.  Kopp's  individuality  undoubtedly  in 
those  days  exercised  a  strong  influence  over  the  students. 

Professor  Kiicker  spoke  of  the  publication  of  memoirs  describing 
the  life  work  of  men  like  Kopp  and  discussing  its  bearings  and 
development  as  a  very  happy  idea  on  the  part  of  the  Society  and  as 
likely  to  be  of  great  value  to  scientific  workers. 


HOFMANN  MEMORIAL  LECTURE. 

An  extra  meeting  of  the  Society  will  be  held  on  Friday,  May  5th, 
1893,  the  anniversary  of  the  death  of  A.  W.  von  Hofmann,  when 
addresses  will  be  delivered  by  the  Right  Hon.  Lord  Playfair,  K.C.B., 
F.R.S.,  Y.P.C.S. ;  Sir  F.  A.  Abel,  C.B.,  F.R.S.,  V.P.C.S. ;  Dr.  W.  H. 
Perkiu,  F.R.S.,  V.P.C.S. 


Meetings  of  the  Society  during  the  remainder  of  the  Session. 

Thursday,  March  2.  16. 
*Monday,         .,        27. 
tThursday,  April  20. 

May  4,  18. 
JPriday,  ,.     5. 

Thursday,  June  1,  15. 

*  Annual  General  Meeting. 

t  It  is  proposed  that  there  shall  be  no  meeting  in  Easter  week. 

1  Hofmann  ilemorial  Lecture. 
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At  tlie  noxt  meetinp-.  on  ]\[in'f'h  2nd.  the  following  papers  will  be 
read  : — 

'■  Xotes  on  o])tical  properties  as  indicative  of  strneture "  (post- 
poned).    By  H.  E.  Armstrong. 

"The  ethei'eal  salts  of  active  and  inactive  glyceric  acid."  By 
Professor  P.  Frankland  and  J.  MacGregor. 

"  The  limits  of  accuracy  of  gold-htillion  assay  and  the  losses  of  gold 
incidental  to  it.     The  volatilisation  of  gold."     By  T.  K.  Rose. 

"  The  interaction  of  alkali-cellulose  and  carbon  disulphide.  Cellu- 
lose thiocai'bonates."     By  C.  F.  Cross,  E.  J.  Bevan  and  C.  Beadle. 

"A  new  atomic. diagram  and  periodic  table  of  the  elements."  B}' 
B.  ]\[.  Deeley. 
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PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  121.  Session  1892-93. 


March  2nd,  1893.     Dr.  J.  H.   Gladstone,  F.R.S.,  Vice-President,  in 

the  Chair. 

Messrs.  T.  K.  Rose,  K.  K.  Kacker  and  C.  M.  Luxmoore  were 
formally  admitted  Fellows  of  the  Society. 

It  was  announced  that  the  following  additions  to  the  bye-laws 
proposed  by  the  Council  would  be  presented  for  consideration  at  the 
coming  General  Meeting  : — 

1. — In  Bye-Law  XI,  after  the  words  "  The  ordinary  Scientific 
Meetings  of  the  Society  shall  be  held  twice  in  every  month,  from 
November  to  June  inclusive,  except  in  the  month  of  January, 
when  the  Society  shall  meet  once  only,"  to  add  the  words  "and 
also  at  Easter,  when,  if  the  Council  see  fit,  there  shall  also  be 
only  one  meeting  in  the  month." 
2. — In  Bye-Law  XIII,  to  add  the  following  paragraph  : — 

"  At  all  General  Meetings  of  the  Society,  whether  annual  or 
extraordinary,  no  motion  of  a  propo.sal  to  alter  the  bye-laws  shall 
be  considered  of  which  due  notice  has  not  been  given,  at  least 
14  days  previouslj-,  either  at  an  ordinary  Scientific  Meeting,  or 
through  the  agency  of  the  "  Proceedings,"  or  by  means  of  a 
printed  notice  addressed  to  all  the  resident  Fellows." 

Attention  was  directed  to  the  following  resolutions  passed  at  a 
meeting  held  on  March  1st,  1893,  at  the  Royal  Agricultural  Society's 
rooms,  H.R.H.  the  Prince  of  Wales,  K.G.,  in  the  chair : — 

''  That,  having  regard  to  the  great  national  importance  of  the 
series  of  experiments  which  have  been  carried  on  at  Rothamsted 
during  the  last  50  years,  it  is  desirable  that  some  public  recogni- 


52 

fion  should  be  made  of  the  invaluable  services  thus  rendeied  to 
agriculture  bv  Sir  John  Lavves,  and  a'so  by  I3r.  Gilbert,  who 
has  been  associated  witli  the  experiments  during  the  whole 
period. 

"  That,  with  this  object,  subscriptions,  to  be  limited  to  two 
guineas,  be  invited  from  all  interested  in  agriculture,  whether 
scien'i6c  or  practical. 

"  That,  in  the  opinion  of  this  meeting,  the  testimonial  might 
advantageously  take  the  form  of  (1)  a  granite  memorial,  with  a 
suitable  inscription,  to  be  erected  at  the  head  of  the  field  where 
the  experiments  have  taken  place  ;  (2)  addresses  to  Sir  John 
Lawes  and  Dr.  Gilbert,  accompanied  (if  funds  permit)  by  a 
commemorative  piece  of  plate." 

Ordinary  certificates  were  read  for  the  first  time  in  favoiir  of 
Messrs.  John  Charles  Burnham,  179,  GritEn  Road,  Plumpstead; 
James  Cameron,  Nobel's  Explosive  Co.,  Polmont  Station,  A.B.  ; 
Henry  Williamson  Dixon,  2^8,  Hunslet  Road,  Leeds;  Thomas 
Edwards,  Brewery  House,  Rhymney ;  Hedley  Gordon  Jones,  lo, 
Rectory  Place,  Woolwich. 

Of  the  following  papers  those  marked  *  were  read  : — 

*121.  "The  magnetic  rotation  and  refractive  power  of  ethylene  oxide." 
By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

The  following  values  are  recorded  in  the  paper  : — - 

d  474=    =    0-8909 ;     d   r  4°    =    0-88654  ;     d  TjT    =    0-8867 ; 
d  10°/ 10°  =  0-8824. 

Molecular  magnetic  rotation  at  8°  =  1-935. 
Molecular  refraction  at  7°,  A  =  17680. 
Dispersion,  G  —A  =  0-5494. 

It  is  pointed  out  that  the  magnetic  rotation  is  most  remarkably  low, 
and  the  refractive  power  also  below  the  calculated  value  (A  =  18). 

*122.  "The  origin  of  colour  (including  fluorescence\    VII.  The  phthal- 
eins  and  fluoresceins."    By  Henry  E.  Armstrong. 

In  the  first  of  these  communications  on  the  origin  of  colour  (these 
Proceedings,  1888,  No.  4,  p.  27),  exception  was  taken  to  the  formulje 
assigned  to  pl)enolphthalein  and  its  congeners.  Although  the  ex- 
hibition of  colour  by  these  substances  could  not  be  accounted  for  by 
the  formulae  ascribed  to  them,  the  data  then  available  were  insufficient 
to  permit  of  more  satisfactory  formulse   being   devised.     The  subse- 
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qupiit  discovery  of  the  rliod amines  streiigtbened  this  conviction,  and 
the  intention  to  make  these  the  subject  of  experimental  study  as  soou 
as  an  opportunity  occurred  has  long  been  kept  in  mind;  fortunately 
this  is  no  longer  necessar\-,  the  technical  value  of  these  subsCiinces 
having  led  to  their  further  investigation  in  various  woiks  laboratories, 
with  the  result  that  they  have  been  shown,  as  was  anticipated,  to 
exhibit  properties  proving  that  they  also  are  quinonoid.  compounds. 

The  Chemikei-  Zdtnng,  No.  104-,  December  28,  1892,  contains  an 
account  of  a  communication  made  to  the  Heidelberg  Chemical  Society 
on  December  16,  by  Professor  Btrnthsen,  who  points  out  that  the 
rhodauiines  afford  true  ethereal  salts  when  subjected  to  the  con- 
joint action  of  alcohol  and  chlorliydric  acid  :  in  other  words,  that 
they  afford  carboxy-compounds  and  not  lactone  derivatives.  Afttr 
directing  attention  to  other  evidence  in  favour  of  the  view  that  the 
colours  of  this  class  are  members  of  the  triphenylmethane  gioup,  he 
points  out,  in  so  many  words,  that  the  characteristic  development  of 
colour  on  adding  alkali  to  phenolphthalein  is,  in  all  probability,  due 
to  the  fact  that  the  colourless  lactone  phenolphthalein  is  thereby 
hydrolysed  and  converted  into  a  quinolic  compound,  which  suffers 
dehydration,  affording  a  coloured  quinonoid  compound: 

p  TT  /  CO-,H  _  TT  n  _i-  r  TT  /  COaH 

^'"-^  I  C(0H)C6H,-0H  -  ^'^  "^  ^'""  I  C-CeH.-OH. 

dH4-0H  CeH.O 

In  a  more  recent  paper  (Berichte,  1893,  172),  Friedlander — who 
does  not  appear  to  be  aware  of  Bernthsen's  communication — has 
stated  that  phenolphthalein  and  hydroxylamine  readily  interact  in  an 
alkaline  solution  and  form  a  hydroxime ;  this  and  other  evidence  he 
mentions  leads  him  to  express  the  opinion  that  in  their  colout'ed  state 
phenolphthalein  and  the  allied  phthaleins  which  behave  similai'ly  in 
presence  of  alkali  are  all  quinonoid  compounds. 

But,  as  so  frequently  happens  at  the  present  day,  the  patent  litera- 
ture contains  statements  which  anticipate  the  views  of  Bernthsen  and 
Friedlander,  e.g.,  a  description  being  given  of  the  fortuatiun  of  ethereal 
salts  of  rhodauiines  by  the  action  of  alcohol  and  chlorhydric  acid  in 
the  French  patent  specification  No.  224603,  of  the  "  Farbenfabnken 
vormals  Friedr.  Bayer  uiid  Co."  (Elberfeld),  dated  September  28, 
18y2.  It  is  pointtd  out  in  this  specification  that  the  rhod amines 
are  to  be  regarded  as  carboxylic  compounds,  and  the  absence  from 
the  ethereal  salts  of  the  propeity  which  the  rhodamines  exhibit  of 
forming  salts  and  lakes  is  referred  to  as  confirmatory  of  this  view. 
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Friedlander  is  led  to  rrgard  the  fluoresceins  as  perhaps  difFerent 
from  the  phthaleins,  as  he  was  unable  to  obtain  hydroximes  from 
them,  aud  speaks  of  their  colour  as  conditioned  by  their  xanthone- 
like  structure.  There  appf  ars  to  be  no  reason,  however,  why  a  dis- 
tinction should  be  drawn  between  the  intensely  tluorescent  rhod- 
amiues  and  the  analogous  oxygenated  compounds — the  fluoi^esceins. 
Even  regarding  them  as  xanthone  derivatives,  the  appearance  of 
colour  in  these  latter  is,  it  can  scarcely  be  doubted,  consequent  on  the 
occui'reuce  of  isodynamic  change  {cf.  these  Pi'oceedings,  1892,  103). 

O  O 


CO    OH  (^-^^O 

Colourless.  Coloured. 

The  problem,  tlierefore,  remains  practically  the  same  ;  nevertheless, 
there  can  be  little  doubt  that  the  phthalein-fluorescein  group  still  offei-s 
interesting  matter  requiring  further  study. 

Perhaps  the  point  of  chief  interest  claiming  attention  is  the  extra- 
ordinai'y  ease  with  which  the  hydrolysis  of  the  lactone  is  effected  in 
the  case  of  phenolphthalein,  as  evideuced  by  the  fact  that  it  is 
among  the  most  sensitive  of  the  known  indicators  of  alkali :  in  con- 
templating the  changes  which  may  attend  the  dissolution  of  sub- 
stances by  "water,  such  facts  are  undoubtedly  of  high  importance. 
Perhaps  the  change  is  less  a  consequence  of  the  instability  of  the 
lactone  ring,  and  is  mainly  conditioned  by  the  hydroxyl  present  in 
the  para-position  relatively  to  the  carbon  atom  to  which  the  phenolic 
ladicles  are  attached — it  is  conceivable  that  a  hydrated  metallic 
derivative  of  the  phenol  is  initially  produced,  and  that  the  metal 
and  water  necessary  to  effect  the  hydrolytic  change  are  thus  brought 
into  the  intramolecular  sphere  of  interaction.  From,  this  point  of 
view,  it  would  be  interesting  to  determine  the  degrees  of  readiness 
with  which  phthalid  and  its  various  derivatives  undergo  hydrolysis. 
It  is  also  worth  noticing  that,  according  to  Bernthsen,  the  anhydrous 
rhodamine  base  forms  a  colourless  solution  in  benzene  and  may  be 
obtained  in  large,  colourless  crystals,  while  its  solution  in  water  is 
coloured  and  it  forms  an  intensely  coloured  pentahydrate. 

The  recognition  of  the  quinonoid  character  of  such  eminently 
fluoi'cscent  substances  as  the  fluoresceins  and  rhodamines  may  be 
claimed  as  a  most  important  argument  on  behalf  of  the  view  that 
fluorescence  is  afoim  of  colour:  indeed  that — taken  in  conjunction 
with  ither  facts — it  goes  far  towards  justifying  the  contention  that 
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all  qninonoid  derivatives  would  be  visibly  fluoi-escent,  were  it  not 
that,  as  in  the  case  of  certain  quinine  salts,  as  Hartley  has  pointed 
out,  the  rays  which  are  the  cause  of  the  fluorescence  sometimes 
become  absorbed  in  the  solution. 


*123,  "The  origin  of  colour.  VIII.  The  limitation  of  colour  to  truly 
quinonoid  compounds  Change  of  colour  as  indicative  of  change 
of  structure,  as  in  the  case  of  alizai'in."    By  Hemy  E.  Armstrong. 

A  quinonoid  compound  may  be  defined  as  a  liexapliene,  i.e.,  an  un- 
saturated cycloid  composed  of  six  "elements  "  (c/.  these  Proceedings, 
1892,  129),  two  "  elements  "  of  which  are  COR"  groups  in  either 
para-  or  ortho-positions. 

Coloured  substances  generally  appear  to  fall  within  this  definition, 
as  there  do  not  appear  to  be  any  established  cases  of  the  existence  of 
coloui'ed  substances — (a)  containing  a  single  COR"  group,  or  (b)  in 
which  two  such  groups  are  present  in  a  cyclane  or  saturated  ring,  or 
(c)  in  which  the  cycloid  contains  any  other  number  of  elements  than 
six.  The  sucrinosuccinic  derivatives,  &c.,  are  but  apparent  excep- 
t.ons  to  6,  as  those  which  are  coloured  may  be  regarded  asisodynamic 
forms  of  the  saturated  compounds.  Diacetyl  and  dibenzoyl  (benzil) 
may  be  mentioned  as  exceptions  to  the  general  definition,  but  for  this 
very  reason  it  appears  likely  that  they  will  eventually  be  obtained 
colourless ;  it  is  easy  to  account  for  the  appearance  of  colour  in 
diacetyl,  as  it  undergoes  condensation  with  extreme  facility,  yielding 
dimethylquinoue  (paraxyloquinoue),  an  intensely  yellow  substance. 
Such  a  change  is  not  likely  to  occur  in  the  case  of  benzil,  but  this 
compound  is  so  faintly  yellow  that  the  colour  may  well  be  due  to 
impurity. 

.Some  of  the  keto-chlorides  described  by  Zincke  appear  to  be  ex- 

Cl.. 

captions  to  a,  e.g.,  the  compound  1       I     »  prepared  by  chlorinating 

betanaphthol,  the  colour  of  which  is  a  yellow  of  considerable  inten- 
sity, and  there  is  no  reason  to  suppose  that  this  is  not  characteristic 
of  the  pure  compound.  It  is  not  improbable,  however,  that  the  group 
CCI2  in  this  and  similar  substances  ma\'  be  the  true  equivalent  of  a 
COR"  group.  In  an  article  on  "  The  determination  of  the  consti- 
tution of  carbon  compounds  from  theimochemical  data,"  published 
in  the  Fhil.  Mag.,  in  February,  1887,  summarising  and  briefly  dis- 
cussing the  results  described  in  the  fourth  volume  of  J.  Thomsen's 
Thermuchemische  TJntersuchungen,  it  was  suggested  that  the  greater 
development    of   htat  which  attends  the  foraiation  of   symmetrlcil 
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dichloro-derivatives  may  be  due  to  the  partial  neutralisation  of  the 
(residual)  affinity  of  the  one  chlorine  atom  by  the  other:  in  other 
words,  that  chlorine  atoms  are  possessed  of  the  power  of  directly 
ent^ringf  into  association  while  combined  with  another  atom  ;  in  which 
case  2C1  would  be  the  equivalent  of  R". 

As  the  presence  of  two  ortho-  or  para-carbonyl  s:i'Oups  in  a  satui-ated 
ring'  apparently  does  not  condition  colour,  it  would  seem  that  the  two 
COR'  groups  are  concerned  together  loith  the  "  ethenoid  linkages  " 
in  the  unsaturated  ring  in  the  production  of  colour ;  hence,  the  fact 
that  compounds  such  as  the  naphthaquinones  and  the  ketochloride 
before  referred  to  are  coloured  is  of  importance,  as  evidence  that 
perhaps  a  single  ethenoid  linkage  in  the  ring  is  sufficient,  and  that  it 
is  not  necessary  that  there  should  be  two  such,  symmetrically  situated 
with  reference  to  the  two  CO^^"  groups  as  in  the  benzoquinones  ; 
this,  however,  is  on  the  assumption  that  the  naphthaquinones  are 
derivatives  of  centric  and  not  of  ethenoid  benzene,  hence  the  perhaps  ; 
the  importance  of  this  consideration  will  be  more  clearly  realised 
after  refel^ace  to  the  arguments  made  use  of  in  the  two  following 
notes  :^^ 

O  O 

*"  Centric  "  8-naplithaquinone.  "  Ethenoid  "  /3-naphtbaquinone. 

Anthraquinone — which,  it  may  be  remarked,  has  scarcely  any  of 
the  properties  of  a  true  quinone — may  be  refeiTcd  to  in  this  con- 
nection :    if   reprcoented  as   a    derivative    of    centric   benzene,    thus, 


/\/^^\/\ 


C     ,  the  median  group  would  api)ear  to  be  saturated  ; 


yet,  as  anthraquinone  may  be  regarded  as  formed  by  the  superposition 
of  benzene  and  quinone,  it  would  seem  that  the  median  group  is  siill 
possessed  of  quinonoid  characteristics  ;  unless  it  be  that  the  effect  of 
the  two  CO  groups  is  supplemented  by  that  of  the  two  symmetrically 
placed  centric  cycloids. 

It  would  seem  appropriate  to  here  direct  attention  to  the  colour  of 
alizarin  in  comparison  with  that  of  anthraquinone.  The  colour  of 
paraquinones  and  their  derivatives,  in  all  cases  in  which  the  structure 
appears  to  be  in  no  way  open  to  question,  is  uniformly  yellow ;  and 
i-ed  is  characteristeristic  of  orthoquinones.  How  comes  it  then  that 
alizarin  is  red  ?     The  conventional  formula  is  not  in  accord  with  this 
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fact,  but  the  colour  may  be  accounted  for  bv  regarding  alizarin  as  an 
isodjnamic  form,  of  dihydroxyanthraquinone,  e.g., 


(OH)o 


CO 

On  this  assumption  there  is  no  difSculty  in  understanding  why  the 
monhydroxyanthraquinones  are  of  no  use  as  dye-stuffs  ;  and  whv  the 
introduction  of  two  contiguous  hydroxyls  into  antbraqainone  is  of 
such  importance  ;  furthermore,  it  is  to  be  expected  that  a  monethoxy- 
derivative  prepared  from  alizarin  if  it  contained  an  a-ethoxy-group 
would  resemble  anthraquinone  while  one  containing  a  ^-ethoxy- group 
would  more  nearly  resemble  alizarin  in  colour  :  and,  as  a  matter  of 
fact,  two  such  compounds  have  been  described,  one  of  which  is  yellow 
and  the  other  red. 

In  like  manner,  it  may  be  suggested  as  probable  that  the  chlor- 
anilates  are  not  derivatives  of  paraquinone,  and  that  their  foi'matiou 
involves  the  occurrence  of  isodynamic  change,  thus : — 

O  O 

/\0H         _^  /\0 

Ho(j     "*   Hoiy 

O  HO 

The  arguments  advanced  in  proof  of  their  paraquinonoid  nature  do 
not  appear  to  be  in  any  way  conclusive.  Lastly,  reference  may  be 
made  to  the  plienoquinones  and  quinhijdrones :  it  is  difficult  to  re- 
gard these  as  being  other  than  members  of  that  ill-understood  and 
vaguely-defined  class  of  substances  termed  molecular  compounds.  If 
so,  the  changes  in  the  colour  of  quinones  involved  in  their  formation 
ma}-  arise  from  the  weighting  of  the  COR"  groups  by  the  attachment 
thereto  of  the  phenol. 

*124:,  "  Note  on  optical  properties  as  indicative  of  structure."    By 
Henry  E.  Armstrong. 

In  his  "  Notes  on  some  recent  determinations  of  molecular 
refraction  and  dispersion,"  recently  communicated  to  the  Physical 
Society  {Phil.  Mag.,  1893,  203),  Dr.  Gladstone  .directs  atttention  to 
a  number  of  curiously  suggestive  observations  of  special  interest  in 
connection  with  the  all-fascinating  enquiry  into  the  correlations  of 
properties    and    structure.       The    metallic    carbouyls    to    which    he 
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refers,  in  respect  of  physical  properties  as  in  many  other  respects, 
are  compounds  of  extraordinary  interest.  The  conclusion  which 
both  Mond  and  Gladstone  favour  that  they  are  cycloids  is  undoubtedly 
that  most  in  harmony  with  their  general  behaviour,  affording  as  it 
does  an  explanation  of  the  complete  masking  of  the  metal,  com- 
parable, for  example,  with  that  which  sulphur  suffers  in  thiophen. 

The  excessive  refractive  and  dispersive  power  which  the  metallic 
carbonyls  exhibit  is  probably,  as  Gladstone  suggests,  to  be  sought 
in  the  peculiar  arrangement  of  the  carbonyls;  one  object  of  this 
note  is  to  call  attention  to  the  evidence  which  the  optical  data  ap- 
parently afford  of  their  cooperative  action.  The  ketonic  compounds 
hitherto  studied  from  which  the  value  CO  =  8'4  has  been  derived 
have  been  compounds  containing  single  or  isolated  carbonyls, 
whereas — if  represented  as  cycloids — the  metallic  carbonyls  contain 
two  "  ortho-systems,"  thus — 

Ni  Fe 

roc     CO  I  ortho-  fOC     CO-l 

I OC— CO  i  system.  \0G     CO  J  * 

CO 

In  this  sense,  they  are  in  fact  diorthoquinonoid  and  are  comparable 
with  coloured  substances,  but  they  are  not  truly  quinonoid,  the 
cycloid  being  saturated,  and  hence  should  not  be  coloured.  (The 
nickel  compound  is  colourless,  but  the  iron  compound  is  described  as 
yellow  ;  the  instability  of  the  latter,  however,  is  such  that  this  colour 
may  be  due  to  impurity.)  There  are  only  two  orthoquinonoid  systems, 
although  there  are  five  carbonyls  in  iron  pentacarbouyl,  so  that  one 
of  the  carbonyls  should  have  the  ordinary  value  and  only  four  the 
value  they  apparently  exhibit  in  nickel  tetracarbonyl  (il"9)  :  con- 
sequently the  molecular  refraction  should  bo 

4C0  (orthoquinonoid)  =  4.  ll'O  =  47-6 
CO  (ketonic)  =     84 

Fe"  =  11-6 


07b 


a  value  not  far  removed  from  that  found,  viz.,  6r"4. 

If  this  argument  be  a  sound  one,  it  is  to  be  anticipated  that  quin- 
onoid compounds  generally  will  be  found  to  possesses  specially  high 
refractive  powers  ;  and  there  is  some  evidence  that  this  is  the  case  : 
thus  among  the  compounds  examined  by  Gladstone  {C.S.  Journ., 
1870,  lOl — 147;  Trans.,  1884,  241)  anthracene — a  hydrocarbon 
Avhich,  as  more  than  once  pointed  out,  is  pTobably  quinonoid  in  struc 
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ture — is  credited  -svitli  a  very  high  valtie,  considerably  above  that 
calculated  even  if  the  value  6' I  be  assigned  to  carbon.  Glad- 
stone has  also  stated  that  ;3-nitraniline  has  an  abnormally  high 
refractive  power.  1  learn  from  Professor  Mills  that  the  compounds 
referred  to  as  a-  and  ^-nitraniline  which  he  gave  to  Gladstone  were 
the  meta-  and  para-dei-ivatives  ;  apparently,  therefore,  this  result  is  in 
accord  with  the  view  previously  advocated  (these  Proceedings,  189"2, 
101)  that  paranitraniline  and  similar  coloured  nitro-compounds  are 
in  reality  quinonoid.  Dr.  Gladstone  states,  however,  that  both  sub- 
stances were  examined  in  weak  solutions,  and,  therefore,  less  thau 
the  usual  confidence  can  be  felt  in  the  accuracy  of  the  data. 

Liveing  and  Dewar's  determination  of  the  molecular  refraction  of 
nitrous  oxide  in  the  liquid  state  is  also  referred  to  by  Gladstone,  who 
points  out  that  the  value  observed  (11418)  favours  the  view  that  the 
nitrogen  in  nitrous  oxide  has  the  low  value  which  this  element 
exhibits  in  nitriles,  viz.,  4"1.  The  determination  of  the  structure  of 
nitrous  oxide  is  of  special  importance,  as  it  is  one  of  a  group  of  com- 
pounds, including  trimethylene,  ethylene  oxide  and  diazoimide,  all  of 
which  it  is  the  fashion  at  the  moment  to  formulate  as  cycloids : — 


CHo 

0 

NH 

/\ 

/\ 

/\ 

HoC — CHaj 

HoC — CHi, 

XZIX. 

But,  apparently,  there  is  no  valid  evidence  to  justify  the  pi-actice, 
and  it  is  in  no  way  necessary  to  adopt  such  a  course.  Unfortunately 
we  are  without  knowledge  of  the  optical  properties  of  trimethylene, 
but  we  have  J.  Thomsen's  remarkable  observation  that  its  heat  of 
combustion  exceeds  that  of  the  isomeric  propylene  by  6690  units. 
I  have  on  several  occasions  discussed  the  properties  of  this  hydi'o- 
carbon  and  have  pointed  out  how  its  unique  behaviour  with  bromine 
and  bromhydric  acid  may  be  explained  by  electrolytic  considerations 
(cf.  Morley  and  Muir's  Watts'  Dictionai-y  of  Chemistry,  3,  Art. 
"Isomerism.")  Granting  the  accuracy  of  Thomsen's  figui'es,  there 
appears  to  be  no  way  of  avoiding  the  conclusion  that  it  is  an  open 
chain  hydrocarbon,  and,  therefore,  that  free  affinities  may  exist  at 
the  end  of  a  chain  ;  its  dissimilar  behaviour  towards  bromine  and 
bromhydric  acid  precludes  the  application  of  von  Baejer's  explanation 
of  the  instability  of  a  ring  of  three  atoms,  as  such  a  ring  should  prove 
unstable  to  bromine  as  well  as  to  bromhydric  acid,  the  former  being  in 
all  other  cases  the  more  active  ag-ent  in  attacking:  hydrocarbons. 

Ethylene  oxide,  in  liice  manner,  has  an  abnormally  low  heat  of 
formation  ;  in  fact,  on  this  account,  J.  Thomsen  has  gone  so  far  as  to 
represent  it  by  the  formula  CHs-O'CHa,  an  expression  offending 
against  all  recognised  canons.     If,  however,  trimethylene  be  written 
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CH.-CHo-CHo,  ethylene  oxide  may  be  written  CHo-CHa-O.  Perkin's 
results,  referred  to  in  a  previous  note  (ante,  p.  52),  show  that  it  is 
abnormal  in  its  optical  behaviour ;  they  are  most  significant  as 
affording  evidence — assuming  an  open  chain  formula — that  the  optical 
effect  of  free  affinities  is  below  the  normal,  and  it  may  be  anticipated 
that  trimethylene  will  afford  low  values.  It  is  worth  noting  that 
carbonic  oxide,  in  which  we  believe  that  certain  of  the  affinities  of  the 
carbon  atom,  if  not  free,  are  "self  engaged,"  has  a  molecular  refrac- 
tion (7'o)  considerably  below  the  value  of  CO  in  ketonic  compounds  : 
it  would  seem  that  the  ordinarily  accepted  refraction  equivalents  are 
not  to  be  regarded  as  measures  of  the  effect  of  the  "  affinities  "  pi'oper, 
but  of  the  affinities  engarjed  between  atoms. 

Passing  now  to  the  nitriles  and  nitrous  oxide,  we  have  the  most  in- 
definite ideas  as  to  the  former :  they  are  conventionally  represented 
as  compounds  of  triad  nitrogen,  but  this  practice  is  but  the  outcome 
of  formal  obedience  to  certain  artificial  and  dogmatic  rules  of  valency, 
and  has  no  real  justification.  As  we  must  admit  the  existence  of 
latent  affinities  in  carbonic  oxide — which  may  be  written  <C0 — we 
may  also  admit  the  possibility  of  their  existence  in  nitrogen,  and  may 

X 

represent  the  nitriles  as  compounds  of  the  form        '      ,^     .     Nitrous 
^  ^  <C — N> 

oxide,  on  this  assumption,  would  be  <N — O — N>.  Diazoiraide 
might,  in  like  manner,  be  regarded  as  <N — NH — N>,  a  formula 
which  is  implied  in  Mendeleef's  assumption  that  it  is  a  dinitrile.  No 
diazoimide  derivatives  have  hitherto  been  examined  :  Dr.  Perkin  had 
the  kindness  to  determine  the  refractive  power  of  the  phenyl  deriva- 
tive, of  which  a  quantity  was  placed  at  my  disposal  by  Professor 
Tilden  :   the  results  are  as  follows  : — 

d  10°  110°  1-0980;  i  15715°  1-09318;  tZ  25725"  1-08527. 
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Deducting  from  the  value  of  aniline,  52-09,  the  value  of  two  hydro- 
gen atoms,  2  (i,  and  adding  twice  the  highest  value  of  nitrogen,  2  .  5-1, 
the  theoretical  value  is  A  ^  59'89,  which  is  lower  by  0-54  than  that 
found  ;  so  that  diazophenimide  has  proportionally  a  somewhat  higher 
molecular  refraction  than  even  aniline. 

These  results  do  not  indicate  that  diazophenimide  is  a  dinitrile; 
neither  is  it  possible  to  deduce  from  them  any  special  argument  in 
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N 
favour   of   the    formnla    Ph-N      ii  :    the    problem,    in    fact,    remains 

unsolved. 

Consideration  of  the  facts  makes  it  appear  probable  that  a  solution 
of  the  difficulty  may  be  found,  and  not  only  so,  but  that  it  may  be 
possible  ere  long  to  carry  on  the  enquiry  into  the  interrelationship  of 
structure  and  physical  properties  on  more  fruitful  lines  than  has  of 
late  been  possible. 

In  the  case  of  parraffinoid.  compounds  generally,  both  carbon  and 
hydrogen  seem  to  have  a  fixed  optical  value,  and  it  may  be  supposed 
also  that  this  is  true  of  hydrogen  in  all  cases;  seemingly  also,  ethevoid 
carbon — carbon  as  it  is  in  ethylene,  whatever  may  be  the  mode  in 
which  the  atoms  are  united — -has  a  constant  value.  The  variations 
which  are  noticed  in  paraffinoid.  and  ethenoid.  derivatives  must  on 
these  assumptions  be  ascribed  to  variations  in  the  radicles  displacing 
hydrogen  ;  and  it  should  be  easy  therefore,  by  studying  a  considerable 
number  of  properly  chosen  compounds,  to  determine  which  radicles 
are,  and  which  are  not,  subject  to  variation  and  the  circumstances 
which  condition  variation. 

In  the  case  of  benzenoid  compounds,  there  is  no  evidence  of  con- 
stancy. Even  in  the  case  of  the  hydrocarbons,  the  value  of  the  Cs 
group  rises  from  C  =:  6  (very  nearly)  in  benzene  to  C  =  6"15  in 
mesitylene,  the  only  apparent  alteration  made  consisting  in  intro- 
ducing methyl  in  place  of  hydrogen.  As  all  the  evidence  derived 
from  the  study  of  paraifinoids  seemingly  shows  that  CH3  has  an 
invariable  value,  it  is  only  logical  to  suppose  that  the  variation  arises 
in  the  cycloid  ;  in  other  w^ords,  that  whereas  the  ethenoid  Co  system 
apparently  has  an  invariable  optical  effect,  the  benzenoid  Ce  system 
has  a  variable  optical  effect.  There  is  nothing  surprising  in  this  con- 
conclusion — it  is  in  absolute  accordance  with  the  experience  derived 
from  the  study  of  the  chemical  behaviour  of  the  benzenoid  com- 
pounds. The  variation,  in  many  cases,  is  very  considerable  :  that  of 
aniline,  for  example,  which  has  a  molecular  refractive  power  A  = 
5209.  Assuming  NH,  to  be  5-1  +  2  .  1-3  =  77,  and  deducting  the 
value  of  5H  =  6'5,  the  value  of  Ce  in  aniline  is  5209  —  7' 7  —  6'5  ^ 
37*89,  and  C  :=  6*31.  There  is  no  reason  why  the  value  should  not 
be  still  higher  in  diazophenimide  :  to  determine  the  value  of  the  N3, 
either  N3H  or  one  of  its  paraffinyl  derivatives  should  be  examined. 
The  chemical  properties  of  diazophenimide  are  such — its  nitro-deriva- 
tives  are  hydrolysed  with  such  facility — as  entirely  to  justify  the 
assumption  that  the  N3  has  a  very  special  influence  on  the  properties 
of  the  cycloid. 

The  strongest  confirmation  of  the  view  here  put  forward  is  afforded 
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"by  diplieiiyl,  in  Tpliich  each  cai'bon  apparently  lias  tlie  value  6"39 :  the 
two  i-adicles  of  which  this  hjcli-ocarbon  is  composed  being  alike,  and 
being  both  benzene  residues  and  directly  conjoined — putting  the 
hydrogen  aside — there  can  be  no  question  that  the  variation  is  due  to 
the  variation  in  the  optical  effect  of  the  Cg  group. 

If  it  can  thus  be  shown  either  that  the  etheuoid  group  has  an  in- 
variable eiJect  whatever  number  of  such  groups  uaay  be  present  in  the 
compound  or  that  its  effect  is  invariable  except  in  certain  cases  in 
which  a  co-operative  effect  is  traceable,  and  the  benzenoid  group  be 
proved  to  have  a  variable  optical  effect,  the  most  absolute  demonstra- 
tion will  have  been  secured  of  the  existence  in  benzenoid  compounds 
of  a  peculiar  structure  such  as  is  foreshadowed  in  the  centric  formula 
first  proposed  by  me  in  February,  1887. 

The  following  may  be  referred  to  as  illustrative  of  the  problems 
requiring  consideration.  Among  haloid  compounds,  methylene 
iodide  is  altogether  peculiar,  its  refi^action  equivalent  (58'22)  being 
much  above  the  calculated  value  (521)  ;  this  may  be  a  case  of  co- 
operative action.  The  high  dispersive  power  of  carbon  bisulphide  is 
perhaps  to  be  accounted  for  in  some  such  manner.  In  iodoform,  an 
eminently  remarkable  substance  07i  account  of  its  colour  and  other 
exceptional  properties,  the  third  iodine  atom  appears  to  exert  an 
influence  comparable  with  that  of  an  ethenoid  group  in  quinone  and 
to  determine  the  appearance  of  colour.  In  this  case  the  effect  is 
seeiniugly  produced  within  the  sphere  of  affinity  around  the  carbon 
atom,  much  as  in  the  case  of  quinonoid  compounds  it  is  produced 
within  the  cycloid  sphere  of  affinity.  Bromopicrin,  if  the  value  found 
by  Gladstone  be  correct,  appears  to  be  an  example  involving  a 
negative  influence,  a  cause  which,  perhaps,  also  prevails  in  the  case  of 
acetylenic  compounds,  the  abnormally  low  refractive  poAver  of  which  is 
highly  remarkable.  The  aldehydes  offer  many  peculiarities.  It  is  to 
be  remembered  that  Thomsen  has  represented  aldehyde  as  CH3*C(0H) ; 
the  oxygen  in  such  a  compound  would  have  a  lower  value  than  in 
ketones,  but  the  one  atom  of  carbon,  being  in  the  carbonic  oxide  or 
dyad  state,  would  probably  have  a  lower  value  than  5 :  so  that,  by 
assigning  the  full  value  to  both  carbon  atoms  and  the  ketonic  value 
to  oxygen,  the  equivalent  would  be  over-estimated.  But  no  indica- 
tion that  such  is  the  case  is  actually  afforded  by  aldehj-de. 

The  refraction  equivalent  of  benzaldehyde  is  about  two,  and  that  of 
salicylic  aldehyde  about  three,  units  above  the  calculated  value ;  this 
may  be  due  to  an  increase  in  the  cycloid  value,  but  it  is  conceivable 
that  the  cj'cloid  and  the  ketonic  groups  in  some  way  co-operate ;  and 
it  is  even  possible  to  i-epresent  salicylic  aldehyde  as  a  quinonoid  com- 
pound. It  is  noteworthy  that  both  these  aldehydes  are  very  active 
substances,  and  prone  to  yield   condensation   products.       Cinuamic 
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aldehyde  is  one  of  the  most  refractive  and  dispersive  of  known  sub- 
stances, and  its  refraction  equivalent  (75'3)  is  much  above  the  cal- 
culated value,  65'4.  It  may  be  represented  as  CsHs'CHOCH-COOH, 
or  even  as  CeHj'CHOCOCH'OH,  and  it  would  seem  probable  that 
the  high  refractive  power  is  conditioned  by  a  co-operative  influence 
of  the  contiguous  cycloid  and  ethenoid  groups.  From  this  point  of 
view,  it  is  important  to  examine  allene,  CHjOCOCHo.  Stilbene, 
CeHa'CHOCH-CeH,,  is  another  equally  striking  instance,  its  refrac- 
tion equivalent  (113-89)  being  also  very  much  higher  than  the  cal- 
culated value  (101). 

The  alignments  here  made  use  of  in  cori*elating  optical  properties 
and  structure  are  undoubtedly  applicable  to  the  discussion  of  other 
physical  properties,  and,  as  some  of  these  are  apparently  the  measure 
of  intra-  and  others  of  extra-molecular  effects,  it  is  all  important  that 
a  careful  comparison  should  be  made  with  the  object  of  elucidating 
reciprocal  relationships. 

In  conclusion,  attention  may  be  directed  to  the  anomalous  colour 
dispersion  displayed  by  rosaniline  and  other  colouring  matters.  In 
these  compounds  the  two  COR"  groups  are  of  totally  distinct  types, 
and  apparently  the  effect  has  not  been  noticed  in  the  case  of  com- 
pounds in  which  the  quinonoid  groups  are  alike  or  similar.  Biot  has 
shown  that  the  phenomena  of  anomalous  rotatory  dispersion  exhibited 
by  tartaric  acid  solutions  are  simulated  by  a  mixture  of  two  optically 
active  mutually  indifferent  substances  having  diff'erent  rotate  ry  dis- 
persive powers ;  it  seems  not  improbable  that  the  two  dissimilar 
quinonoid  groups  which  condition  colour  in  rosaniline  and  substances 
which  behave  like  it  condition  anomalous  colour  dispersion  in  con- 
sequence of  their  dissimilarity. 

125.  "  The  origin  of  colour.  IX.  Note  on  the  appearance  of  colour  in 
Quinoline  derivatives  and  of  fluorescence  in  quinine."  By  Henry 
E.  Armstrong. 

The  arguments  put  forward  in  the  previous  note  have  far-reaching 
consequences.  The  increase  in  refractive  power  observed  on  com- 
paring the  homologues  of  benzene  with  benzene  might  be  ascribed  to 
a  passage  from  the  centric  to  the  ethenoid  form — assuming  the  former 
to  have  a  slightly  lower  optical  value  than  the  latter ;  and  such  a 
view  would  be  in  accordance  with  the  observed  change  in  chemical 
behaviour,  but  it  would  not  account  for  the  change  in  the  case  of 
an'line  and  other  compounds,  as  the  optical  value  of  carbon  in  these 
rises  above  that  which  is  seemingly  characteristic  of  the  ethenoid  form. 

That  the  change  takes  place  in  some  cases,  there  can  be  little 
doubt,  especially  when  von  Baeyer's  researches  are  taken  into  account. 
The  object  of  the  present  note  is  to  point  out  that  its   occun'ence 
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would  account  for  the  appearance  of  fluorescence  and  colour  in 
qiiinoline  derivatives  which  has  been  discussed  in  a  previous  note  (these 
Proceedings,  1892,  143).  Assuming  quinoline  to  be  a  centric  cycloid 
and  that  the  introduction  of  NH.,  has  a  very  marked  efPect,  as  in  the 
case  of  aniline,  it  is  possible  that  the  compound  may  thereby  be  caused 
to  acquire  an  ethenoid  structure;  but  such  an  ethenoid  compound 
would   be   qumonoid,    as   may   be  seen   on  reference   to  the   formula 

NH..  ;  in  other  words,  any  amido-derivative  of  quinoline  might 

be  quinonoid,  and  therefore  coloured,  probably  eith  r  orange  or  red. 

Ill  like  manner,  an  ethenoid  form  of  naphthalene  would  be 
quinonoid  ;  it  is,  therefore,  possible  that  the  fluorescence  exhibited  by 
many  naphthol  and  naphthylamine  derivatives  is  characteristic  of  the 
pure  substances,  and  does  not  always  originate  in  impuiities. 

If  the  argument  here  used  be  justified,  the  non-appearance  of  colour 
and  fluorescence  in  naphthalene  derivatives  will  afford  evidence  of  a 
centric  structure  similar  in  character  to  that  which  the  peculiar 
optical  behaviour  of  benzenoid  compounds  aftbrds  of  a  special  struc- 
ture different  from  the  ethenoid  form  in  benzene. 

Discussiox. 

The  Chairmax  (Dr.  Gladstone)  said  that  he  would  like  to  consider 
the  suggestive  remarks  of  Professor  Armstrong  on  malec^ular  refrac- 
tion more  carefully  before  committing  himself  to  a  definite  opinion; 
the  idea  of  a  "co-operative  influence,"  such  as  had  been  put  forward, 
was,  he  thought,  worthy  of  all  attention.  It  had  long  struck  him 
as  an  unexplained  phenomenon,  that  while  in  the  aromatic  substances 
in  general  6'1  is  indicated  as  the  atomic  refraction  of  each  of  the 
double-linked  carbons,  the  value  was  very  appreciably  lower  iu 
benzene  itself  and  in  toluene;  and  that  when  the  compound  becomes 
very  complex,  the  value  becomes  larger  than  6"1.  Thus  aniline  is 
certainly  more  refractive  than  would  be  anticipated  from  the  usual 
run  of  benzene  compounds  and  compound  ammonias.  Carbon  iu 
such  compounds  as  naphthalene  or  pheuanthrene  has  a  much  higher 
refractive  power,  to  which  he  had,  some  years  ago,  provisionally 
assigned  the  value  of  88.  It  had  been  remarked  that  the  ethylcLC 
bonds  in  open-chain  compounds  ought  to  retard  light  differently 
from  the  double  bonds  in  the  aromatic  series.  This  was  not  to  be 
easily  recognised  in  the  refraction  of  A,  but  it  was,  undoubtedly,  the 
case  in  the  dispersion.  Such  considerations  must  have  much  weight 
in  the  discussion  of  the  structure  of  carbon  compounds  exhiLitm 
special  properties. 
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Dr.  Perkin  said,  in  refei'ence  to  Dr.  Armstrong's  remarks  on  the 
very  high  values  obtained  for  the  refractive  power  of  the  carbonjl 
compounds  of  nickel  and  iron,  it  must  be  remembered  that  the.se 
compounds  were  examined  in  the  pure  condition,  whereas  all  other 
determinations  of  the  refractive  power  of  nickel  and  iron  were  made 
with  dissolved  .salts  and  do  not  necessarily  give  true  values  for  these 
metals.  In  the  case  of  zinc  compounds,  he  had  found  that  the  value 
of  this  metal  in  zinc  ethyl  was  15"9,  whereas  solutions  of  zinc  salts 
gave  only  9"8.  Therefore  it  was  not  safe  to  infer  that  in  the  carbonyl 
compounds  nickel  and  iron  had  the  values  they  apparently  possessed 
in  salts.  Through  the  kindness  of  Mr.  Mend,  he  had  had  the  oppor- 
tunity of  measuring  the  magnetic  rotation  of  the  nickel  and  iron 
carbonyl  compounds,  and  had  found  that  they  gave  very  high  rota- 
tions ;  but  at  present  no  other  compounds  of  these  metals  had  been 
examined. 

As  to  the  values  given  for  the  refraction  of  carbon  and  hydrogen 
being  perfectly  constant,  even  in  saturated  compounds  this  appears 
to  be  doubtful.  Taking  the  case  of  ethylene  oxide,  they  must  be 
somewhat  lower  than  usually  given,  and,  in  some  of  the  amines,  they 
appear  to  be  higher;  this  is  seen  on  comparing  primary  and  tertiary 
amines,  the  retraction,  but  more  especially  the  dispersion,  increasing 
as  we  pass  from  the  former  to  the  latter.  In  the  aromatic  series  this 
is  very  evident.  Aniline  itself  has  an  abnormally  high  value,  but,  as 
methyl  is  introduced  into  this  compound,  the  refraction  increases  with 
each  methyl  introduced  much  more  than  the  change  of  composition 
requires,  the  increase  for  the  first  methyl  being  8"36,  and  the  change 
of  dispersion  no  less  than  1"37,  and  that  for  the  second  methyl  8-51, 
and  of  dispersion  1"22  ;  whereas  the  calculated  difference  in  each 
case  is  7"6  only,  and  for  the  dispei'sion  0'34.  Corresponding  results 
are  observed  in  reference  to  the  magnetic  rotation  of  all  these  com- 
pounds, though  in  a  much  more  striking  manner. 

Dr.  Armstrong  had  also  made  reference  to  the  refractive  power  of 
two  nitranilines  ;  that  these  should  be  high  is  only  consistent  with 
their  being  derivatives  of  aniline.  As  to  whether  the  difference  of 
position  of  the  NO2  group  would  influence  the  refractive  power  of 
these  substances  in  any  marked  degree,  the  data  we  have  would  be 
against  such  an  assumption.  Dr.  Gladstone  had  measured  several 
series  of  ortho-,  meta-  and  para-componnds  at  his  request,  and  had 
found  them  to  give  nearly  identical  results. 

Mr.  MoxD  drew  attention  to  the  very  different  values  deducible  for 
nickel,  the  '  -^mic  refraction  calculated  from  Kundt's  observations 
with  the  metal  being  612,  while  that  calculated  from  the  oxide  is 
9-82  (c/.'Mond  audXasini,  Zeit.  jjJiys.  Chem.,  8,  150). 
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*126.  "  The  ethereal  salts  of  glyceric  acid,  active  and  inactive."    By  Percy 
Frankland,  Ph.D.,  B.Sc,  F.R.S,,  and  John  MacGregor,  M.A. 

The  following  table  contains  the  names  of  the  gljcerates,  inactive 
and  laevorotatorj,  which  the  authors  have  prepared,  together  with 
their  densities,  observed  specific  and  molecular  rotations,  as  well  as 
the  specific  rotation  of  glyceric  acid  as  deduced  from  the  rotations  cf 
the  several  salts. 

The  method  of  preparation  adopted  for  the  methvlic,  ethylic;,  normal 
propylic  and  normal  butylic  gljcerates  consisted  in  heating  glyceric 
acid  (either  inactive  or  active)  with  an  excess  of  the  particular  alcohol 
in  a  sealed  tube  at  about  180°  C,  and  then  fractioning  the  resulting 
products  by  distillation  under  greatly  reduced  pressure.  In  the  case 
of  the  secondary  alcohols,  this  method  yielded  an  unsatisfactory  re- 
sult, and  consequently  the  isopropylic  and  secondary  butylic  salts  were 
prepared  by  saturating  a  mixture  of  glyceric  acid  and  the  alcohol  in 
question  with  hydrogen  chloride  gas,  and  then  fractioning  under  re- 
duced pressure.  This  method  was  also.adopted  in  the  case  of  isobutylic 
glycerate,  although  this  compound  could  also,  doubtless,  have  been 
satisfactorily  prepared  by  the  sealed  tube  method.  It  was  found  that 
the  facility  of  etherification  was  much  greater  in  the  case  of  the 
primary  than  in  that  of  the  secondary  alcohols,  whilst  in  the  case  of 
the  tertiai'y  butyl  alcohol  (the  only  tertiary  alcohol  experimented 
with)  it  was  not  found  possible  to  obtain  an  ethereal  salt. 

In  preparing  the  isopropylic  and  secondary  butylic  salts,  a  consider- 
able quantity  of  a  white  substance  was  formed  which  was  found  to  be 
an  anhydride  of  glyceric  acid,  whilst  in  the  attempt  to  prepare  the 
tertiary  butylic  salts,  this  anhydride  appeared  to  be  the  sole  product, 

The  active  ethylic  glycerate  was  prepared  by  both  the  sealed  tube 
and  hydrogen  chloride  methods,  and  the  resulting  products  were 
found  to  have  the  same  rotatory  power,  thus  showing  that  the 
activity  is  in  jio  way  impaired  by  the  high  temperature  (180^  C.) 
employed  in  the  sealed  tube  method. 

Attention  is  directed  to  the  relationship  between  the  molecular 
rotations  of  the  several  glyceric  ethereal  salts  experimented  with. 
This  rotation  increases  almost  quite  regularly  from  methvlic  to  ethylic, 
to  normal  propylic  glycerate.  Isopropylic  glycerate  has  a  somewhat 
lower  rotation  than  the  normal  propylic  compound,  but  the  isobutylic 
glycerate  lies  much  more  nearly  on  the  "  main  line  "  of  molecular 
rotatory  increase  than  either  the  normal  or  secondary  butylic  com- 
pounds, the  '  .^  '^r  of  which  corresoond  closelv  with  that  of  the 
.  ^mic  reira(  ' 

isoprQ-  ine^^j  beino-  6'  "'"*'  ^^  pointed  out  that  the  addition  of  CHo  to 
the  al^^Qj^^j  and  V^  '^^^^  ^^'^^  molecular  rotation  by  654  in  the  case  of 
methyiiv.  _  m'Hc,  and  of  68.5  in  the  case  of  the  ethvlic  and  normal 
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propjlic  glycerates,  whilst  tlie  increase  is  only  006  iu  the  case  of  the 
ispropylic  aud  isobutjlic  glvcei'ates.  These  values  for  CH2  are  very 
similar  to  those  which  can  be  deduced  in  the  case  of  ethei-eal  salts  of 
tartaric  acid,  in  which,  also,  the  rotatory  value  of  CHj  is  less  in  the 
case  of  the  isothan  of  the  normal  compounds. 

In  reviewing  the  rotatory  power  of  these  active  glyceric  ethereal 
salts  in  relation  to  the  recently  advanced  theories  of  Guye  and  of  Crum 
Brown,  they  are  of  opinion  that,  although  in  the  first  three  terms  of  the 
series,  the  increase  in  rotation  follows  the  increase  in  the  weighting  of 
one  of  the  groups  attached  to  the  asymmetric  carbon  atom,  yet  that  by 
a  consideration  of  the  rotatory  powers  of  the  higher  terms,  as  well  as 
by  a  comparison  of  the  rotations  of  ethylic  ^lycerate  and  ethylic  lactate 
(the  only  active  lactic  echereal  salt  hitherto  prepared),  it  is  obvious 
that  the  molecular  rotation  is  affected  by  the  qualitative  nature  of  the 
group.s  as  well  as  by  the  relative  magnitude  of  their  masses. 

127.  "  Fonnation  of  the  ketone  2  :  6-dimethyM-ketohexaphane  from  di- 
methyl pimelic  acid."    By  F,  Stanley  Kipping,  Ph.D.,  D.Sc. 

In  a  recent  paper  by  the  author  and  j^lackenzie  (C.S.  Trans.,  1891, 
569),  it  was  stated  that  "  when  dimethylpimelic  acid  is  heated  with 
phosphoric  anhydride  at  a  moderately  high  temperature,  it  yields  an 
oil  having  a  strong  turpentine-like  odour ;  this  reaction  will  be 
further  investigated  by  one  of  us." 

Although,  on  continuing  the  experiments,  only  a  very  small  quan- 
tity of  the  oil  was  obtained  in  the  manner  indicated,  owing  to  the 
formation  of  resinous  products,  the  investigation  was  not  relinquished 
as  it  seemed  pi-obable  that  the  product  would  prove  to  be  a  dimethyl- 
ketohexamethylene  (2 : 6-dimethyl-l-ketohexaphane,  cf.  these  Pro- 
ceedings, 1892)  G]li<iAtj'  A\^\l  ■> CO,  the  formation  of  which  in  this 

way  WDukl  be  of  considerable  int^erest,  not  only  on  account  of  the 
nature  of  the  product,  but  also  as  showing  that  dicarboxylic  acids  are 
capable  of  undergoing  a  change  similar  to  that  already  studied  in  tlie 
case  of  the  fatty  acids  (Trans.,  1890,  532,  980). 

Ultimately,  by  distilling  the  calcium  salt  of  dimethylpimelic  acid 
with  soda  lime  under  reduced  pressure,  an  oil  was  obtained  which, 
after  agitation  with  soda  solution,  was  distilled,  and  the  portion  boiling 
at  about  180°  collected  separately  ;  this  fraction  contained  a  ketone  of 
the  composition  CsHuO  (found,  C  =  76*5,  H  =  ll'l  per  cent.  ;  cal- 
culated, C  =  7G2,  H  =  11  1  per  cent.),  capable  of  iiiteracting  Avith 
hydroxylamine,  forming  a  hydroxime  of  the  composition  Cj,Hu!NOH. 
crystallising  from  light  petroleum  in  colourless  prisms  melting  at 
about  112";  the  hydroxime  had  an  odour  very  similar  to  that  of 
camphor  hydroxime. 
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The  ketone  is,  in  all  probability,  a  dimethylketohexamethylene :  it 
has  a  23eppermint-like  odour,  which  seems  to  be  characteristic  of  the 
cyclic  ketones  of  this  class,  ketopentamethylene  (Wislicenus  and 
Hentschel),  methylketopentaniethylene  (Semmler,  {Ber.,  25,  3517) 
and  suberone,  which  is  probably  a  raethylketohexamethylene  (com- 
pare Kipping  and  Perkin,  Trans.,  1891,  217),  being  all  described  as 
having  this  particular  odour. 

The  publication  of  this  note  at  present  time  seems  to  be  desirable 
in  view  of  the  fact  that  in  the  last  number  of  the  Berichte  (p.  231) 
von  Baeyer  has  described  a  ketone,  obtained  by  the  distillation  of 
calcium  pimelate  with  soda  lime,  which  is  doubtless  a  homologue  of 
the  compound  prepared  by  the  author.  The  investigation  is  being 
continued. 

128.  "  Note  on  the  interactions  of  alkali-metal  haloids  and  lead  haloids 
and  of  alkali-metal  haloids  and  bismuth  haloids."  By  Eleanor  Field, 
Assistant-Demonstrator  in  Chemistry, Newnham  College,  Cambridge. 

By  boiling  potassium  or  ammonium  iodide  with  lead  iodide,  chlor- 
ide, bromide  or  fluoride  and  water  iu  the  ratio  of  30  parts  of  the 
former  to  1  part  of  the  lead  compound  to  75  pai-ts  of  water,  pale  yellow, 
needle-like  crystals  were  obtained,  having  the  composition  3PbIo*4Kl 
or  3PbL-4NHJ. 

By  boiling  potassium  or  ammonium  chloride,  or  bromide,  with  lead 
iodide  and  water  in  the  ratio  of  6  parts  of  the  former  to  1  part  of  the 
lead  compound  to  50  parts  of  water,  lead  iodochloride,  PblCl,  was 
obtained. 

By  boiling  potassium  or  ammonium  iodide  with  lead  chloride  and 
water,  in  the  ratio  of  1  part  alkali  of  the  former  to  5  parts  lead 
chloride  to  250  parts  water,  iodochlorides  of  lead  of  the  composition 
Pbl2*3PbCl2  and  Pbl2'5PbCl2  were  obtained  ;  when  lead  bromide  was 
used  in  place  of  lead  iodide,  the  pi"oduct  was  an  iodobromide  of  lead, 
Pbl2-2PbBr2. 

These  results  show  that  when  a  large  excess  of  potassium  or 
ammonium  iodide  is  used,  the  whole  of  the  lead  haloid  is  transformed 
into  iodide,  if  the  lead  compound  was  not  iodide  to  start  with,  and 
that  the  lead  iodide  thus  formed  combines  with  the  potassium  or 
ammonium  iodide  to  form  a  double  salt ;  but  that  if  less  alkali-metal 
haloid  be  used  in  proportion  to  the  amount  of  lead  haloid  employed, 
the  product  contains  the  halogen  of  the  two  haloids,  and  it  is  free 
from  alkali-metal.  The  composition  of  the  products  of  the  interaction 
depends  more  on  the  relative  quantities  of  the  intei'acting  haloids  than 
on  the  nature  of  the  metals  and  the  halogens  of  the  salts  employed. 

The  results  obtained  by  the  interactions  of  alkali- metal   and  bis- 
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mutli  lialoiils  differed  from  those  obtained  with,  lead  haloids.  The 
compound  BiBrCliKo  was  obtained  by  dissolving  bismuth  chloride  in 
solution  of  potassium  bromide  used  in  the  ratio  BiCls  :  KBr.  The 
compound  BiClBriKo  was  obtained  when  bismuth  bromide  was  dis- 
solved in  solution  of  potassium  chloride  in  the  ratio  BiBrg  :  KCl.  But 
when  bismuth  chloride  and  ammonium  bromide  interacted  in  the 
ratio  BiCla :  NHjBr,  the  same  substance  was  obtained  as  when  bismuth 
bromide  interacted  with  ammonium  chloride  in  the  ratio  of  equal 
numbers  of  molecules,  viz.,  BiCl3Br3(NH4)3.  This  compound  is 
similar  to  the  SbClsBrsKs  obtained  by  Atkinson  (G.S.  Trans.,  1883, 
p.  289)  by  the  interaction  of  antimony  and  potassium  haloids,  either 
in  the  ratio  SbClg  :  3KBr  or  in  the  ratio  SbBrj  :  3KC1. 

These  results  indicate  that  the  composition  of  the  products  of 
change  is  dependent,  not  only  on  the  relative  masses  of  the  inter- 
acting haloids,  but  also  on  the  nature  and  relative  affinities  of  the 
halogens  and  also  of  the  metals  of  the  interacting  haloids. 

129.  "An  isomeric  form  of  benzylphenylbenzylthiourea."    By  Augustas 

E.  Dixon,  M.D. 

Phenylthiocarbimide  and  dibenzylamine  interact,  forming  the 
compound  C6H5N!C(SH)*N(C7H7)2,  isomeric  with  the  thiourea 
CiH7N:C(SH)-NC,H5-C,H7  (m.  p.  103°),  previously  obtained  by  the 
author  (Trans.,  1891,  567)  from  benzylthiocarbimide  and  benzyl- 
aniline  ;  it  crystallises  in  vitreous  prisms,  insoluble  in  water,  rather 
sparingly  soluble  in  ether  and  alcohol,  and  melting  at  145 — 146° 
(uncorr.)  ;  it  is  converted  by  the  action  of  alcoholic  ammonia  at 
100 — 110°  into  phenylthiourea  and  dibenzylamine. 

130.  "  A  new  atomic  diagram  and  periodic  table  of  the  elements." 
By  R.  M.  Deeley. 

After  a  reference  to  Lothar  Meyer's  diagram  of  atomic  volumes  and 
Mendeleeff's  periodic  table  of  the  elements,  a  diagram  is  described 
in  which  the  ordinates  are  "  volume  heats  "  and  "  volume  atoms  " 
instead  of  atomic  volumes  ;  a  table  of  the  elements  is  also  given,  in 
which  the  elements  are  arranged  periodically,  in  accordance  with 
their  positions  on  the  diagram. 

The  volume  heats  are  obtained  by  multiplying  specific  heat  by  re- 
lative density,  and  the  volume  atoms  by  dividing  relative  density  by 
atomic  weisrht. 
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ADDITIONS  TO  THE  LIBRARr. 

I.   Donations. 

Grundzvige  der  theoretischen  Chemie,  von  L.  Meyer.  Zweite 
Auflage.     Leipzig  1893.  From  the  Author. 

Carl  Wilhelm  Scheele,  Pharmacist  and  Chemist.  A  Brief  Account 
of  his  Life  and  Work,  1742 — 1786.  (Repi-inted  from  the  Pharma- 
ceutical Journal)  London  1893.        From  the  Pharmaceutical  Society. 

The  Year-Book  of  Science,  edited  for  1892  by  T.  G.  Bonney. 
London,  Paris  and  Melbourne  1893.  From  the  Publishers. 

IT.  By  Purchase. 

Mikroskopische  Physiographie  der  Mineralien  uud  Gesteine,  von 
H.  Rosenbusch.     Band  I.     Stuttgart  1892. 

Organische  Reaktionen  und  Reagentien,  von  E.  Seelig.  Stuttgart 
1892. 

Guide  pratique  pour  I'analyse  quantitative,  par  C.  Gx-aebe.  Geneve 
et  Paris  1892. 

Berzelius  und  Liebig ;  ibre  Briefe  von  1831 — 1845,  herausgegeben 
A'on  J.  Carriere.     Miinchen  und  Leipzig  1892. 

Handbuch  der  physiologisch-  und  pathologisch-chemischen  Analyse, 
von  F.  Hoppe-Seyler.  Sechste  Auflage  neu  bearbeitet  von  F.  Hoppe- 
Seyler  and  H.  Thierfelder.     Berlin  1893. 

The  First  Principles  of  Chemistiy,  by  W.  Xicholson.  Third 
edition.     London  ]  796. 

Chemistry  of  the  Organic  Dye-stuffs,  by  R.  Xietzki.  Translated, 
■with  additions,  by  A.  Collin  and  W.  Richardson.     London  1892, 

Odorographia ;  a  Natural  History  of  Raw  Materials  and  Drugs 
used  in  the  Perfume  Industry,  by  J.  C.  Sawer.     London  1892. 

Quantitative  Chemical  Analysis  by  Electrolysis,  by  A.  Classen. 
Translated  from  the  2nd  German  Edition  by  W.  H.  Herrick.  New 
York  1888. 

Manual  of  Bacteriology,  by  E.  M.  Crookshauk.  Third  Edition. 
London  1890. 


HOFMANN  MEMORIAL  LECTURE. 

An  extra  meeting  of  the  Society  will  be  held  on  Friday,  May  5th, 
1893,  the  anniversary  of  the  death  of  A.  W.  von  Hofmann,  when 
addresses  will  be  delivered  by  the  Right  Hon.  Lord  Playfair,  K.C.B., 
F.R.S.,  V.P.C.S. ;  Sir  F.  A.  Abel,  C.B.,  F.R.S.,  V.P.C.S. ;  Dr.  W.  H. 
Perkiu.  F.R.S.,  V.P.C.S. 


At  the  next  meetinsf,  on  March  16th,  the  following  papers  will  he 
read  : — 

"  The  limits  of  accuracy  of  gold-bullion  assay  and  the  losses  of  go  1 
incidental  to  it.     The  volatilisation  of  gold."     By  T.  K.  Rose. 

"  The  boiling  point  of  nitrous  oxide  at  atmospheric  pressure  and 
the  melting  point  of  solid  nitrous  oxide."     By  Professor  Ramsay. 

"  The  isomerism  of  the  paraffinoid  aldoximes."  By  Professor 
Uunstan  and  T.  S.  Dymond. 

"  The  hydroxime  of  formic  aldehj'de."  By  Professor  Dunstan  and 
Dr.  Bossi. 

"  The  properties  of  a-benzaldoxime."  By  Professor  Dunstan  and 
C.  M.  Luxmoore,  B.Sc. 


Annual  General  Meeting,  March  27th,  at  8  p.m. 


ilABBISON  AND  SONfi,  PEINTEHS  IN  OEDINAEY  TO  IIEK  MAJESTT,  ST.  MAKTIN'S  LANE- 


Issmd  U/4/1893. 


PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 

No.  122.  Session  1892-93. 


March  16fch,  1893.     Dr.  W.  H.  Perkin,  F.R.S.,  Yice-Presideut,  in  the 

Chair. 

Messrs.  Edgar  E.  Horvill  and  Edward  Brooke  were  formally  ad- 
mitted Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Ralph  Edward  Brown,  Perranporth,  Truro,  Cornwall ;  "William  Robert 
Burnett,  Wiesbaden,  Rollupitiga  Road,  Colombo,  Ceylon ;  Joshua 
Buchanan,  63,  West  Cumberland  Street,  Glasgow ;  Robert  Cecil  T. 
Evans,  Swan's  Nest,  Stratford-on-Avon  ;  Sorabji  Manekji  Ivaka, 
M.R.C.S.,  Karachi,  Sind,  India;  Raffaello  Nasini,  Padua;  John 
Wilkinson,  Gas  Works,  Drighlington,  Yorks. 

Of  the  fol^  r  ing  papers  those  marked  *  were  read  : — ■ 

*131.  "  The  limits  of  accuracy  of  gold  bullion  assaying,  and  the  losses 
of  gold  incidental  to  it."    By  T.  K.  Rose. 

Some  of  the  causes  of  the  errors  in  the  assay  of  gold  bullion  by  the 
ordinary  method  are  referred  to,  and  it  is  shown  that — - 

1.  A  higher  degree  of  accuracy  is  attained  if  the  weighings  be 
made  with  the  precautions  recommended  by  Kohlransch  and  others 
on  a  balance  indicating  differences  of  0"01  per  1000  {\  gram),  instead 
of  005  per  1000,  which  is  the  smallest  difference  shown  on  ordinary 
assay  balances. 

2.  Differences  either  in  the  amount  of  copper  present  to  the  exfeut 
of  only  16  parts  per  1000  of  alloy,  or  in  the  amount  of  silver  added  to 
the  extent  of  3  per  cent.,  produce  alterations  in  the  "  surcharge  "  of 
about  005  and  O'l  per  1000  respectively :  the  " surcharge  "  being  the 
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difference  in  weight  between  the  gold  existent  in  tlie  assay  piece 
originally  taken  and  the  cornet  finally  obtained  ;  it  is  the  algebraical 
sum  of  the  gold  lost  and  the  silver  remaining  undissolved  by  the 
acids.  The  reduction  in  the  surcharge  due  to  the  presence  of  anti- 
mony, zinc,  tellurium,  iron  or  nickel  is  also  given. 

It  therefore  follows  that,  in  order  to  ensure  accuracy,  check  assays 
must  be  made  on  alloys  of  the  same  composition  as  those  under 
examination. 

3.  The  want  of  uniformity  of  temperature  ordinarily  prevailing  in 
tlie  muffle  furnace  during  cupellation  causes  variations  in  the  sur- 
charge. The  temperatures  of  the  different  parts  of  a  muffle  at  the 
Royal  Mint  were  taken  during  cupellation  by  a  thermoelectric  pyro- 
meter— consisting  of  a  platinum  and  rhodioplatinum  couple — on  three 
occasions,  from  which  it  appears  that  the  mean  temperature  of  the 
muffle  was  1063"7°.  At  this  temperature,  a  rise  of  about  5°  is  found 
to  be  accompanied  by  a  reduction  in  the  surcharge  of  about  O'Ol  per 
LOOO. 

If  attention  be  paid  to  these  points,  the  gold  in  bullion  of  a  high 
degree  of  purity  can  be  determined  within  a  range  of  +0'02  per  1000, 
the  limits  of  accuracy  having  been  previously  considered  to  be  +0"10 
per  1000.  This  extreme  degree  of  accuracy  is  only  possible  if  the 
check  gold  be  pure. 

In  the  second  part  of  the  paper,  the  losses  of  gold  in  bullion  assay- 
ing are  estimated.  They  are  due  to  (1)  absorption  by  the  cupel;  (2) 
volatilisation  in  the  muffle;   (8)  dissolution  in  the  parting  acid. 

The  results  of  a  number  of  assays  are  given,  the  gold  having  been 
in  each  case  recovered  from  the  cupels  and  acids,  and,  after  the  gold 
so  recovered  has  been  allowed  for,  the  loss  by  volatilisation  is  esti- 
mated by  difference.  The  losses,  in  parts  per  1000,  observed  in  the 
assay  of  standard  gold  (916'6  fine)  were — 

A.  B.  C. 

lu  cupel 0ol3  0-36  0-51 

„  1st  acid ?  0-01  0  03 

„  2nd    „    0-012  0-02  0-u4 

Volatilised 0-075  005  0-06 

Total  loss..      0-60  0-44  0-64 

A  and  B  are  means  of  four,  and  C  a  mean  of  three,  determinations. 
Other  results  are  also  given. 

The  determination  of  the  amount  of  gold  volatilised  is  only  approxi- 
mate, as  the  result  obtained  represents  the  algebraical  sum  of  the 
errors  in  several  estimations  added  to  the  true  amount.  However,  it 
probably  usually  lies  between  0'05  and  01  per  1000. 
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*132.  "  The  volatilisation  of  gold."    By  T.  K.  Rose. 

The  loss  of  gold  involved  in  the  fusion  of  the  pure  metal  and  its 
alloys  was  investigated  bj  subjecting  small  test  pieces  of  from  0'5  to 
2  grams  in  weisht  to  a  high  temperature  under  varying  conditions 
on  bone- ash  cupels  placed  in  a  muffle.  The  work  may  be  considered 
to  be  a  continuation  of  the  researches  of  James  Xapier  (J.  Chem.  Soc, 
10,229;  11,171).  The  temperatures  varied  from  lOJ^o"  to  1300", 
and  were  measured  by  either  a  platinum  and  rhodioplatinum  couple 
or  the  optical  pyrometer  devised  by  M.  le  Ch atelier.  The  losses  of 
gold  could  not  be  measured  by  the  alteration  of  the  mass  of  the  test 
pieces  in  the  muffle  owing  to  absorption  oF  gases,  which  sensibly  aug- 
ment the  weight  of  the  gold  buttons.  The  true  loss  was  found  by 
assaying  the  buttons  after  fusion. 

A  considerable  number  of  results  are  quoted.  The  chief  points  of 
interest  to  which  attention  is  drawn  are  that  : — 

1.  An  increase  in  the  loss  of  gold  takes  place  when  the  tempera- 
ture is  high,  pure  gold  losing  four  times  as  much  at  1245'  as  at 
1090°. 

2.  A  large  amount  of  gold  is  volatilised  in  an  atmosphere  mainly 
consisting  of  carbonic  oxide,  while  a  small  amount  is  lost  in  coal 
gas. 

3.  A  comparatively  small  amount  of  gold  is  carried  away  by  the 
more  volatile  metals,  copper  appearing  to  exert  an  exceptional  action  ; 
metals  which  are  easily  volatilised  do  not  appear  to  be  completely 
driven  off  by  the  highest  temperatures  attained  in  the  experiments. 

4.  A  large  proportion  of  gold  is  lost  in  the  case  of  alloys  which 
form  flat  buttons  on  the  cupel,  and,  conversely,  a  small  proportion  is 
lost  from  spherical  ones,  although  the  surface  actually  exposed  is 
greater  in  the  latter  case  than  in  the  former.  A  current  of  air  or 
gas  passing  over  the  buttons  does  not  seem  to  increase  the  loss,  pro- 
vided the  surface  of  the  molten  metal  remain  at  rest.  These  results 
point  to  the  conclusion  that  the  conditions  which  lower  the  surface 
tension  of  the  gold  button  simultaneously  raise  the  vapour  pressure 
of  the  gold. 

Discrssiox. 

Professor  Roberts-Austex  said  that,  prior  to  the  last  few  weeks, 
he  should  certainly  have  considered  that  the  accuracy  of  an  assay  of 
gold  was  comprised  within  a  range  of  +2/10,000.  Mr.  Rose  had, 
however,  tracked  the  errors  to  their  respective  sources,  and  Lad 
shown  that  a  still  higher  degree  of  accuracy  can  be  attained  in  ordi- 
nary work.  It  was  not  a  little  remarkable  that  a.lthough  Princep 
(one  of  the  best  Assay  Masters  who  ever  held  that  important  office) 
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liad  clearly  indicated  in  1827  the  importance  of  knowing  the  varia- 
ticns  of  temperature  in  an  assay  muffle,  no  one  had  attacked  the 
problem  until  Mr.  Rose  took  it  in  hand.  Although  Questions  con- 
nected with  assaying  did  not  often  come  before  the  Society,  they 
were  matters  to  which  the  fathers  of  chemistry  had  given  much  atten- 
tion. He  might  remind  the  Society  that,  apart  from  their  scientific 
interest,  these  minute  questions  connected  with  assaying  assumed  con- 
sidernble  industrial  importance.  During  his  connection  with  the  Mint, 
extending  over  more  than  20  years,  he  had  been  responsible  for  the 
standard  pureness  of  more  than  600  tons  of  gold,  the  value  of  which 
was  over  80  millions  sterling.  As  regards  the  number  of  assays  made, 
he  and  his  two  colleagues,  the  Assistant  Assayers,  had  made  in  the 
past  year  no  fewer  than  30,000  assays  of  gold,  and  they  had  every 
reason  to  believe  that  their  average  accuracy  was  l/10,000th  part. 

*133.  "Note  on  the  boiling  point  of  nitrous  oxide  at  atmospheric 
pressure,  and  on  the  melting  point  of  solid  nitrous'  oxide."  By 
William  Ramsay,  F.R.S.,  and  John  Shields,  Ph.D.,  B.Sc. 

The  boiling  point  of  the  liquid  nitrous  oxide  was  found  by  means 
of  3.  constant  volume  thermometer  filled  with  hydrogen  to  be  — 89"8° ; 
and  the  melting  point  of  the  solid  to  be  — 102o°.  The  method 
adopted  is  one  in  which  the  errors  due  to  the  gas  in  the  stem  of  the 
thermometer  not  being  at  the  same  temperature  as  that  in  the  bulb 
and  to  the  alteration  of  the  capacity  of  the  bulb  by  change  of 
temperature  are  eliminated. 

*134.  "The  isomerism  of  the  pai'affinic  ahloximes."    By  Wyndham 
R.  Dunstan  and  T.  S.  Dymond. 

Several  attempts  have  been  made  during  recent  years  to  obtain 
evidence  of  an  isomerism  in  the  series  of  paraffinic  aldoximes  similar 
to  that  which  has  been  observed  and  studied  in  a  number  of  the  cor- 
responding benzenoid  derivatives.  These  attempts  have  so  far  been 
unsuccessful,  and,  in  fact,  it  has  been  concluded  from  the  recent 
experiments  of  Dollfus  (Ber.,  1892,  1908)  that  paraffinic  aldox- 
imes exist  only  in  one  form.  The  fact  that  the  pai'affinic  aldoximes 
were,  until  recently,  known  only  in  the  liquid  condition  has,  how- 
ever, made  such  enquiries  difficult  if  not  inconclusive.  The  problem 
has  assumed  a  new  aspect  since  the  authors'  discovery  that 
acetaldoxime  could  be  crystallised,  and  that  when  heated  for  some 
time  above  their  melting  point  (m.  p.  465°)  the  crystals  gradually 
undergo  isomeric  change  into  a  modification  which  is  liquid  at  the 
ordinary  temperature,  but  which,  on  cooling,  slowly  changes  back 
again  into  the  crystalline  form.  The  physical  differences  between  the 
two  isomerides  are   for  the  most  part  very  slight,  there  being  but 
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small  differences  in  their  relative  densities  and  magnetic  rotations. 
Further  experiments  have  been  made  in  order  to  compare  these  two 
modifications  with  the  two  isomeric  benzaldoximes  discovered  by 
Beckmann,  and,  if  possible,  to  determine  the  nature  of  the  isomerism. 
Chemical  experiments  with  the  two  modifications  of  acetaldoxime  are 
difficult  to  carry  out,  owing  to  their  instability  and  especially  to  the 
circumstance  that  the  liquid  modification  cannot  be  obtained  free 
from  its  isomeride. 

When  acted  on  by  acetic  anhydride  neither  modification  furnishes 
any  appreciable  quanlity  of  acetonitrile,  except  at  temperatures  near 
100°.  By  working  under  conditions  whereby  the  occurrence  of  iso- 
meric change  is  minimised,  the  crystalline  acetaldoxime  is  converted 
by  acetic  anhydride  into  a  liquid  acetyl  derivative  which  is  so  unstable 
that  it  cannot  be  isolated  in  the  pure  state  ;  it  decomposes  when  dis- 
tilled, even  under  reduced  pressure.  Jt  is  hydrolysed  by  water  as 
well  as  by  dilute  alkalis,  yielding  acetic  acid  and  the  aldoxime.  The 
liquid  acetaldoxime  also  furnishes  an  acetyl  derivative,  which  ap- 
parently is  identical  with  that  obtained  from  the  crystalline  isomeride. 
In  some  cases  the  action  of  acetic  anhydride  on  both  modifications  has 
led  to  the  production  of  a  small  quantity  of  hydroxyacetijlaldoxime 
{diactthydroxamic  acid),  CH3C(OH)]S'0(COCH3),  a  solid  crystalline 
substance  melting  at  87'5°, 

Buth  modifications  of  acetaldoxime  are  converted  by  hydrogen 
chloride  into  the  same  crystalline  hydrochloride,  (CHsCHIN'OHjHClJ, 
a  very  hygroscopic  substance. 

By  the  action  of  phosphoric  chloride  at  a  low  temperature  on  an 
ethereal  solution  of  the  crystalline  acetaldoxime  a  product  is  obtained 
■which  on  hydrolysis  gives  ammonia  and  acetic  acid  as  well  as 
methylamine  and  foimic  acid.  A  determination  of  the  quantity  that 
is  formed  of  each  of  these  substances  hns  shown  that  90  per  cent. 
of  the  aldoxime  is  converted  into  ammonia  and  acetic  acid,  and  the 
remainder  into  methylamine  and  formic  acid.  When  acted  on  by 
phosphoric  chloride  at  a  higher  temperature,  the  liquid  acetaldoxime 
is  converted  into  a  product  which  on  hydrolysis  furnishes  the  same 
products  as  the  crystalline  modification,  and  in  almost  the  same 
proportion. 

On  the  other  hand,  the  two  isomerides  afford  only  ammonia  and 
acetic  acid  when  acted  on  by  phosphorous  chloride. 

Propionaldoxime,  C2H5*CH!NOH,  has  hitherto  been  known  only  as 
a  liquid  (b.  p.  132°)  ;  it  may,  however,  be  crystallised  by  cooling  it  to 
about  —12°,  and  thoroughly  stirring  the  liquid.  The  crystals  closely 
resemble  those  of  acetaldoxime  in  appearance ;  they  melt  at  22°,  that 
is,  24o''  lower  than  the  acetic  compound.  If  it  be  melted  and  the 
resulting  liquid  be  heated  for  some  time,  propionaldoxime  gradually 
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iinrlergoes  an  isomei'ic  change  similar  to  that  sufFevecl  by  acefald- 
oxime,  being  converted  into  a  liquid  which  cannot  be  made  to 
crystallise  by  any  means  unless  it  be  cooled  below  — 10°,  when 
crysta's  of  the  other  modification  separate,  and  by  degrees  entire  re- 
conversion into  this  form  takes  place. 

There  is  only  a  slight  difference  in  the  relative  densities  of  the 
two  modifications.  Phosphoric  chloride  acts  on  a  well-cooled, 
ethereal  solution  of  the  crystalline  propionaldoxime,  and  when  the 
mixture  is  poured  into  water  ammonia  and  propionic  acid  are  pro- 
duced as  well  as  ethylamine  and  formic  acid.  About  94  per  cent,  of 
the  aldoxime  is  converted  into  ammonia  and  propionic  acid,  and 
about  6  per  cent,  into  ethylamine  and  formic  acid. 

When  acted  on  by  phosphorous  chloride,  however,  it  affords  only 
ammonia  and  propionic  acid. 

Isohutyric  aldoxime  is  a  liquid  (b.  p.  139'5°)  which  does  not  crys- 
tallise even  when  cooled  to  — 80^.  When  acted  on  by  phosphoric 
chloride,  about  60  per  cent,  of  the  aldoxime  is  converted  into  ammonia 
and  isobutyric  acid,  and  about  40  per  cent,  into  isopropylamine  and 
formic  acid. 

It  would  appear  from  these  results  that  further  study  is  requisite 
to  establish  criteria  of  stereochemical  isomerism  in  the  case  of  these 
oximes.  It  would  seem  that  the  action  of  phosphoric  chloride  in 
particular  is  attended  with  structural  isomeric  change,  and  that  the 
production  by  Beckmann's  method  of  two  acids  and  two  amines  can- 
not be  rt^garded  as  evidence  of  the  existence  in  the  compound  of  two 
stereochemical  forms  of  the  original  oxime,  as  has  been  suggested  by 
Hantzsch,  in  the  case  of  certain  ketoximes. 

It  has,  therefore,  been  determined  to  submit  the  two  isomeric 
bcuzaldoxiraes  to  a  more  minute  examination  than  they  have  hitherto 
received ;  these  aldoximes  being  selected,  rather  than  any  of  the 
parafEnoid  compounds,  on  account  of  their  gi-eatei-  stability.  Progress 
has  already  been  made  with  this  work. 

135.  "The  mineral  waters  of  Askern,  in  Yoikshii^e."    By 
C.  H.  Bothamley. 

Although  the  mineral  waters  of  Askern  have  a  well-established 
reputation  in  the  treatment  of  chronic  rheumatism  and  of  skin 
diseases,  no  analyses  of  them  have  been  made  since  those  of  Laukcster 
and  West  in  or  about  the  year  1840. 

There  are  at  present  four  wells  or  springs  in  the  peat  common  on 
the  edge  of  which  the  village  of  Askern  stands,  and  to  each  of  those  is 
attached  a  pump  room  and  a  suite  of  baths.  The  author  has  examined 
samples  of  the  waters  collected  at  intervals  extending  over  a  period 
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of  nearly  two  years.  They  are  surface  or  stallow  spring  waters, 
and  are  mainly  .solutions  of  calcium  and  magnesium  carbonates  and 
sulphates,  containing  a  large  quantity  of  dissolved  peaty  matter  and  a 
considerable  amount  of  hydrogen  sulphide ;  minute  traces  of  iodine 
and  lithium,  but  neither  bromine  nor  potassium,  were  detected.  The 
approximate  composition  of  the  four  waters,  in  grams  per  litre,  is  as 
follows : — 


Mother  Close 

!        WeU. 

Terrace 
Baths. 

Charity 
Baths. 

Manor 
Baths. 

0-8417 

0  -8232 
0  -0262 
0-4434 
0  -4288 
0  -0989 
0  -0220 

0-6825 
0-0443 
0-4938 
0  -7184 
0-1190 
0  -0659 

0-G698 

„        silicate 

„        sulphate 

Magnesium  sulphate 

0-0281 

0-5222 

0-3874 

0  -0449 
0-5151 
0  -6834 

Sodium  chloride 

„       sulphate 

0  -0346 

0-0426 

0-1205 
0  -0599 

Total 

1  -8566 

1 -8425 

2  1239 

2-0936 

Hydrogen  sulphide 

56  7  e.c. 

49-5  c.c. 

34-8  c.c. 

37  -3  c.c. 

It  is  pointed  out  that  the  production  of  the  sulphuretted  hydrogen 
is  probably  dae  to  the  action  of  an  organism,  although  hitherto  the 
author  has  failed  in  isolating  one. 


136.  "Note  on  the  distribution  of  acidic  and  alkalinic  radicles  in  a  solution 
c:ntaining  calcium,  magnesium,  cai'bonates  and  sulphates;  and  on 
the  composition  of  mineral  waters."    By  C.  H.  Bothamley. 

In  examining  the  mineral  waters  of  Askern,  it  was  found  that  the 
precipitate  formed  when  the  "  free"  carbon  dioxide  was  expelled  was 
almost  pure  calcium  carbonate,  and  contained  the  merest  trace  of 
magnesium,  although  this  element  was  present  in  considerable  quan- 
tity. Direct  experiments  show  that  an  excess  of  well-washed  preci- 
pitated magnesium  carbonate  completely  precipitates  calcium  from  a 
solution  of  calcium  sulphate  in  the  absence  of  "free"  carbon  dioxide, 
and  that  thcT-e  is  practically  no  reverse  action  when  a  solution  of 
magnesium  sulphate  is  placed  in  contact  with  a  large  excess  of  pre- 
cipitated calcium  carbonate.  When  solutions  of  calcium  carbonate 
and  magnesium  sulphate  are  mixed  together  and  the  "  free  "  carbon 
dioxide  is  expelled  by  the  action  of  heat  or  by  the  passage  or  a 
current  of  hydrogen,  the  precipitate  contains  only  a  mere  trace  of 
magnesium.  The  same  result  is  obtained  when  p,  solution  of  magne- 
sium carbonate  is  mixed  with  a  solution  of  calcium  sulphate  and  the 
"  free  "   carbon  dioxide  is  expelled  by  a  current  of  hydrogen. 
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The  existing  tliermocliemical  data  aflord  no  explanation  of  these 
results. 

The  author  concludes  that  if  we  put  aside  the  question  of  ionic 
dissociation  in  solution,  and  represent  mineral  waters  and  similar 
solutions  of  calcium,  magnesium  and  the  carbonic  and  sulphuric  acid 
ladicles  as  containing  salts  as  such,  the  sulphuric  radicle  must  be 
regarded  as  combining  bj  preference  with  magnesium  and  not  with 
calcium,  as  is  generally  supposed.  In  the  case  of  the  Askern  waters 
this  view  is  supported  by  their  therapeutic  action. 

137.  "A  magnesium  compound  of  diphenyl."    By  W.  R.  Hodgkinson. 

The  energetic  manner  in  which  ammonia  gas  and  some  ammonium 
salts  are  decomposed  by  magnesium  suggested  that  perhaps  benzenoid 
amines,  and  especially  anilids,  might  give  metallic  derivatives. 
Magnesium,  however,  is  entirely  without  action  on  dry  aniline, 
toluidine  and  other  similar  alkaloids  ;  and  form-  and  acetanilid 
and  even  phthalanil  are  unaffected  when  passed  over  the  metal 
heated  to  about  400°. 

When  phenylhydrazine  is  warmed  with  magnesium,  either  in  the 
form  of  filings,  ribbon,  or  wire,  action  begins  at  about  150°;  using 
filings,  if  not  carefully  controlled,  the  action  becomes  almost  explo- 
sive, the  temperature  attained  being  frequently  sufficient  to  inflame 
the  products.  The  products  which  volatilise  during  the  process  are 
aniline,  benzene,  ammonia  and  nitrogen ;  a  compound  containing  the 
metal  being  left  in  the  retorb. 

The  magnesium  compound  is  a  solid,  nearly  white  substance ;  it 
does  not  volatilise,  but  on  heating  the  contents  of  the  retort  in 
which  the  operation  has  been  conducted  to  nearly  a  red  heat,  an  oil 
distils  over  from  which  a  small  quantity  of  diphenyl  may  be  isolated. 
On  admitting  air  into  the  retort  before  it  is  quite  cold,  the  substance 
turns  brown,  and  in  most  instances  inflames.  Water  has  a  similar 
effect  on  the  hot  substance. 

Boiling  benzene,  and  especially  cymene,  dissolve  a  metallic  com- 
pound which  is  deposited  partly  on  cooling  and  partly  on  evaporating 
off'  the  solvent  in  a  vacuum  as  a  brown,  amorphous  powder;  this 
takes  fire  on  very  gently  heating  it  in  air,  magnesium  oxide  and  much 
charcoal  being  left. 

As  yet  the  analyses  of  different  preparations  of  this  substance  have 
not  been  very  sati.sfactory.  It  certainly  does  not  contain  much,  if 
any,  nitrogen  as  an  essential  element,  the  highest  percentage  found 
being  1;^  ;  this  appears  to  be  derived  from  some  nitrogen  compound 
formed  by  a  secondary  action  and  not  from  a  magnesium  phenyl- 
hydrazine  or  magnesium  aniline. 
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The  Tinmistakable  production  of  diphenyl  on  Tieating  the  magne- 
sium compound  is  suggestive  of  the  presence  of  magnesium  diphenyl 
as  one  of  the  products. 

The  author  wishes  to  reserve  the  further  investigation  of  the  inter- 
action. 

138.  "Note  on  acetanhydro citric  acid."    By  Felix  Klingemann. 

The  author  points  out  that  the  acetylanhydrocitric  acid  described 
by  Easterfeld  and  Sell  (Trans.,  1892,  1003)  had  been  previously 
prepared  and  studied  by  himself  (Berichte,  1889,  983)  ;  he  adversely 
criticises  several  of  their  statements,  and  quotes  analyses  of  the  silver 
salts  of  citrodianilic  and  citro-p-toluidic  acids,  proving  that  both  are 
mon-acids. 

139.  "The  dissolution  of  gold  in  a  solution  of  potassium  cyanide." 
By  R.  C.  Maclaunn,  B.Sc. 

The  study  of  the  conditions  contributory  to  the  dissolution  of  gold 
ia  solutions  of  potassium  cyanide  is  become  of  importance,  owing  to 
the  recent  use  of  this  agent  in  extracting  gold  from  poor  ores.  The 
nature  of  the  changes  is  disputed :  Eisner  originally  expressed 
the  interaction  by  the  equation  4Au  +  8KCN  -|-  O2  +  20H2  = 
4AuCN-KCN'  +  4K0H,  but  Mc Arthur,  in  a  recent  paper,  has  called 
in  question  the  necessity  of  oxygen  being  present.  It  is  a  remark- 
able fact  in  connection  with  the  process  that  the  rate  of  dissolution 
of  the  gold  decreases  as  the  concentration  of  the  C3'anide  solution 
increases. 

It  is  shown  that  dissolution  of  the  metal  is  conditioned  by  oxygen, 
and  that  the  amounts  of  oxygen  absorbed  and  of  gold  dissolved  are  in 
the  ratio  0  :  2Au.  Furthermore,  it  is  shown  that  the  rate  of  disso- 
lution varies  with  the  strength  of  the  solution,  and  that  it  passes 
through  a  maximum  in  passing  fi-om  dilute  to  concentrated  solution  ; 
this  variation  is  traced  to  a  decrease  in  solubility  of  oxygen  in  solu- 
tions of  potassium  cyanide  as  the  concentration  increases. 
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March    27tl],    1893.     Annual     General    Meeting.     Professor    Crum 
Brown,  F.R.S.,  President,  in  the  Chair. 

The  President  delivered  an  address,  of  -vvhieh  the  following  is  an 
abstract:  — 

The  numerical  position  of  the  Society  is  as  follows: — ■ 

Number  of  Fellows,  March,  1892 1825 

Since  elected  who  have  paid  admission  fees 128 

1953 
Removed  on  account  of  non-payment  of  subscrip- 
tions          20   ■ 

Withdrawn 18 

Deceased 20 

—  58 

Present  number  of  Fellows 1895 

Foreign  Members  (1892) 30 

Since  elected 5 

Present  number  of  Foreign  Members 35 

20  Fellows  have  died  within  the  year : — G.  S.  Bowler,  H.  IS". 
Draper,  John  Hooker,  A.  W.  von  Hofraann,  F.  C.  Hills,  W.  E.  Ivey, 
Hodgson  Jones,  Dr.  G.  D.  Longstaff,  W.  H.  Michael,  G.  H.  Makins, 
J.  S.  Merry,  Dr.  T.  H.  Rowney,  John  S.  Sieber,  Professor  C.  Schor- 
lemmer,  A.  Norman  Tate,  Thomas  Taylor,  Dr.  Thos.  Walton, 
J.  Septibo  Ward,  Dr.  J.  Forbes  Watson,  Mattieu  Williams. 

18  Fellows  have  withdrawn : — Thomas  Akitt,  Dr.  James  Bell, 
Edward  Dillon,  J.  V.  Elsden,  J.  C.  Husband,  W.  E.  Halse,  Farmer 
Hall,  E.  T.  Kensington,  Lawrence  Levy,  Chas.  O'Neill,  Dr.  G.  S.  W. 
Ogg,  Magnus  Ohren,  G.  A.  Parkinson,  H.  F.  Pasley,  Edward  Purser, 
A.  H.  Tapp,  E.  W.  Wiltshire,  Dr.  George  Wilson. 

The  names  of  20  Fellows  have  been  removed  from  the  Register: — • 
James  Anderson,  Dr.  J.  B.  Battershall,  Frank  Calder,  G.  E.  R.  Ellis, 
1).  R.  S.  Galbraith,  G.  W.  S.  Howson,  J.  J.  Hickey,  A.  C.  U. 
Ingi-am,  George  Lloyd,  H.  Oliver  Mintz,  J.  W.  O'Connor,  C.  T. 
Rhodes,  E.  Reckett,  W.  Symons,  H.  L.  Schubert,  H.  L.  Sulman, 
Stanley  Southaiu,  T.  B.  Tyson,  Dr.  F.  W.  Traphagen,  M.  Whitley 
Williams. 

Professors  Emil  Fischer,  Carl  Graebe,  Adolph  Lieben,  Hugo  Schiff 
and  Th.  Schloesing  have  been  elected  Foreign  Members. 

No  fewer  than  139  communications  are  recorded  in   the  Proceed- 
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ings,  this  being  the  largest  number  jet  contributed  to  the  Society  in 
a  single  session. 

The  1892  volume  of  the  Transactions  contains  90  papers,  occupy- 
ing 1096  pages,  while  the  Abstracts  occupy  1536  pages. 

From  the  commencement  of  this  year,  the  Abstracts  have  been  so 
paged  that  it  will  be  possible  to  bind  them  in  two  sections,  the  one 
section  to  include  all  papers  on  organic  chemistry,  the  other  the  re- 
maining branches  ;  this  arrangement  has  been  adopted  by  the 
Council  in  the  belief  that  it  will  tend  to  promote  continuity  and 
facilitate  reference. 

The  Council  have  resolved  that  a  subject  index  of  the  original 
communications  published  in  the  Society's  Journal  during  the  years 
1873-92  inclusive  shall  be  published.  It  is  suggested  that  this  shall 
be  a  true  index  and  not  a  mere  recital  of  titles  ;  the  precise  form  it 
shall  tike  is,  therefore,  under  consideration. 

Two  "  Memorial  Lectures  "  have  been  delivered  during  the  year, 
commemorating  the  work  of  two  deceased  Foieign  Members,  Hermann 
Kopp  and  Jean  Servais  Stas  :  that  on  Stas  was  prepared  by  Professor 
Mallet,  and  that  on  Kopp  by  the  Treasurer,  Professor  Thorpe  ;  the 
Society  and  chemists  generally  will  "undoubtedly  feel  that  they  are 
much  indebted  to  both  of  these  two  gentlemen  when  the  two  memoirs 
are  placed  in  their  hands.  In  the  first  of  these  lectures.  Professor 
Mallet,  besides  referring  to  Stas's  work,  has  carefully  considered  its 
bearings,  and  has  indicated  directions  in  which  enquiries  may,  with 
advantage,  be  now  carried  on;  the  example  that  he  has  set  will 
undoubtedly  be  of  great  service  in  the  preparation  of  similar 
memoirs.  The  Council  have  resolved  to  print  an  extra  number  of 
copies  of  snch  lectures,  and  when  in  possession  of  a  sufficient  number 
to  form  a  volume,  to  issue  them  in  a  separate  form. 

Among  the  Fellows  deceased  during  the  year  thei'e  are  two  whose 
services  to  the  Society  have  been  of  an  altogether  special  character — 
Professor  von  Hofmanu  and  Dr.  G.  B.  Longstaff ;  special  resolutions 
of  condolence  have  been  passed  by  the  Council  and  communicated  to 
their  families.  Von  Hofmann's  work  will  be  considered  in  the 
coming  Hofmann  Memorial  Lecture.  In  Dr.  Longstaff  the  Society 
loses  one  of  its  original  Fellows,  of  whom  now  very  few  I'emain. 
He  was  a  very  active  member  of  the  Society  in  early  days,  and 
within  recent  years  his  munificence  secured  the  establishment  of  the 
Research  Fund  ;  owing  to  his  stipulation  that  a  medal  should  be 
awarded  at  least  triennially  to  a  Fellow  of  the  Society  in  recognition 
of  the  value  of  his  researches,  Dr.  Longstaff's  name  w^ill  ever  remain 
associated  with  the  Society  and  with  chemical  science,  as  the  Council 
determined  that  the  medal  should  be  known  as  the  Longstaff  ]\Iedal. 

Towards  the  close  of  the  year,  an  address,  offering   the   Society's 
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congratulations  on  tlie  occasion  of  the  celebrat'on  of  its  twenty-fiftK 
anniversary^  was  forwarded  to  the  Deutsche  chemische  Gesellschaft 
in  Berlin. 

An  address  from  the  Society  -was  presented  to  M.  Pasteur  on  the 
occasion  of  his  70tli  birthday. 

Communications  were  addressed  by  the  Foreign  Secretary  to  the 
University  of  Padua  on  the  occasion  of  the  Galileo  celebration  and  to 
the  Committee  in  Stockholm  charged  with  the  erection  of  a  memorial  to 
Scheele  in  response  to  invitations  to  the  Society  to  take  part  in  these 
proceedings. 

The  Council  are  indebted  to  Mr,  E.  H.  Wollaston  for  the  presenta- 
tion of  a  valuable  proof  engraving  of  a  portrait  of  Wollaston. 

Very  considerable  additions  have  been  made  to  the  library  during 
the  year. 

The  subject  of  the  admission  of  wxmen  as  Fellows,  which  has 
been  several  times  discussed  by  the  Council,  has  been  again  brought 
under  consideration  during  the  year,  but  without  any  resolution 
being  arrived  at  to  propose  an  alteration  in  the  Bye-laws  :  it  appeared 
to  be  generally  felt  that,  although  there  is  no  objection  in  principle  to 
the  admission  of  women  as  Fellows,  the  case  in  their  favour  is  not 
clearly  established  by  any  considerable  number  of  applications. 

During  the  long  vacation  the  meeting  room  was  entirely  recon- 
structed, with  the  result  that  a  very  considerable  air  space  has  been 
gained,  tending  to  the  better  ventilation  of  the  room  ;  additional 
accommodation  both  in  sitting  space  and  in  entrances  and  exits  has 
also  been  secured ;  and  provision  has  been  made  for  the  entrance  of 
fresh  air  into,  and  for  the  removal  of  vitiated  air  from,  the  room. 
The  electric  light  has  been  substituted  for  gas  in  all  the  rooms.  The 
apartments  were  redecorated  throughout. 

The  structural  alterations  were  planned  and  their  execution  super- 
intended by  Mr.  Martin  L.  Saunders,  and  the  alterations  and  redeco- 
ration  of  the  rooms  have  been  carried  out  by  Messrs.  Colls  and  Sons. 
The  installation  of  the  electric  lighting  was  planned  by  Profes.sor 
Ayrton,  to  whom  the  Society  is  under  great  obligation  for  the 
amount  of  time  and  thought  he  has  expended  on  the  work.  The 
business  of  wiring  the  building  and  fixing  the  fittings  for  the  electric 
light  was  entrusted  to  Messrs.  Spagnoletti  and  Crookes,  and  the 
brackets,  pendants,  &c.,  were  supplied  by  Messrs.  Faraday  and  Sons. 

£  s.  d. 
The  cost    of    the    structural    alterations    (in- 
cluding architect's  fee)  have  been 1118  14  10 

The  clecti-ic  light  installation  having  cost. . . .        289     0  6 

£1402  15     4 
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It  is  a  matter  of  congratulation  to  the  Society  that  the  Treasurer 
has  been  able  to  pay  these  large  extra  expenses,  and  at  the  same 
time  to  carry  forward  the  necessary  working  balance,  without  touch- 
ing the  Society's  funded  property. 

In  the  latter  part  of  his  address  the  President  discusses  the  history 
of  the  phlogistic  theory,  and  its  gradual  displacement  by  more 
modern  views. 

Dr.  Armstrong  proposed  a  vote  of  thanks  to  the  President,  coupled 
with  the  request  that  he  allow  his  address  to  be  printed.  In  the 
course  of  his  remarks,  he  said  that  during  the  past  two  years,  for  the 
first  time  in  the  history  of  the  Society,  the  President  bad  been  a 
Fellow  from  beyond  the  Border — a  fact  of  much  importance,  as 
proving  that  they  were  in  no  sense  a  mere  metropolitan  society, 
and  that  they  both  desired  to  secure,  and  were,  indeed,  successful 
in  securing,  the  cooperation  of  British  chemists  generally.  Dr. 
Gladstone  seconded  the  motion,  which  was  carried  by  acclamation. 
The  President  having  thanked  the  meeting, 

Mr.  Holland  Crompton,  the  Senior  Auditor,  in  the  absence  of  the 
Treasurer  abroad,  gave  an  account  of  tiie  balance  sheet  duly  audited 
by  Mr.  Dymond,  Dr.  Lawson  and  himself.  Professor  Thoiuson  sub- 
sequently contrasted  the  chief  items  of  expenditure  during  this  and 
the  previous  year.  The  receipts  by  admission  fees  and  subscrip- 
tions had  been  £3771  lis.  4of.  as  against  £8545  in  the  previous  year  ; 
and  £424  lo*-.  3(/.  had  been  realised  by  the  sale  of  the  Journal, 
instead  of  only  £408  7s.  id.  The  Journal  had  cost  £2745  7s.  4d. 
instead  of  £2798  15*\  lOd  ;  £327  Is.  Id.  had  been  expended  on  the 
library ;  the  alterations  had  been  effected  at  a  cost  of  £1402  15s.  id  ; 
the  total  expenditure  being  £5287  \s. :  so  that  the  ordinary  expendi- 
diture  had  been  £3884  5.s\  8d.  as  against  £3989  Is.  6d.  in  the  previous 
year.  Grants  amounting  to  £200  had  been  made  from  the  Research 
Fund. 

A  vote  of  thanks  to  the  Treasurer  was  proposed  by  Dr.  Russell, 
who  dwelt  with  satisfaction  on  the  fact  that  it  had  been  possible  to 
meet  the  expenses  of  the  alterations  from  the  surplus  income  of  this 
and  the  previous  year  without  touching  the  Society's  funded  property. 
The  vote,  having  been  seconded  by  Professor  Ramsay,  was  carried  by 
acclamation. 

Mr.  Crookes  proposed  and  Mr.  Pickering  seconded  a  vote  of  thanks 
to  the  Auditors ;  the  motion  having  been  adopted,  Mr.  Crompton 
I'eplied. 

A  vote  of  thanks  to  the  Officers  and  Council  was  then  proposed  by 
Mr.  J.  Newlands  and  seconded  by  Mr.  Cassal ;  Professor  Thomson 
replied. 
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Dr.  J.  Yoelcker  moved  and  Mr.  Spiller  seconded  a  vote  of  thanks 
to  the  Editor,  Sab-Editor,  Abstractors  and  Librarian.  Mr.  Groves 
and  Dr.  Thorne  replied. 

'Slv.  W.  Foster  and  Mr.  Tutton  having-  been  appointed  Scrutators,  a 
ballot  was  taken,  and  the  following  were  declared  elected. 

President :  H.  E.  Armstrong,  Ph.D.,  F.R.S. 

Vice-Presidents  who  have  filled  the  office  of  President :  SirF.  A.  Abel, 
K.C.B.,  D.C.L.,  F.R.S.  ;  Dr.  A.  Crum  Brown,  F.R.S. ;  W.  Crookes, 
F.R.S. ;  E.  Frankland,  D.C.L.,  F.R.S.;  J.  H.  Gilbert,  Ph.D.,  F.R.S.; 
J.  H.  Gladstone,  Ph.D.,  F.R.S.;  H.  Miiller,  Ph.D.,  F.R.S. ;  W. 
Odling,  M.B.,  F.R.S.  ;  W.  H.  Perkin,  Ph.D.,  F.R.S.  ;  Lord  PJayfair, 
Ph.D.,  K.C.B.,  F.R.S.;  Sir  H.  E.  Roscoe,  LL.D.,  F.R.S.;  W.  J. 
Russell,  Ph.D.,  F.R.S.;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents  :  E.  Atkinson,  Ph.D. ;  A.  Vernon  Harconrt,  F.R.S. ; 
C.  O'Sullivan,  F.R.S.;  John  Pattinsoa ;  William  Ramsaj,  F.R.S.; 
William  A.  Tilden,  F.R.S. 

Secretaries:  J.  Millar  Thomson  ;   Wyndham  Dunstan,  M.A. 

Foreign  Secretary  :  Raphael  Meldola,  F.R.S. 

Treasurer:  T.  E.  Thorpe,  D.Sc,  F.R.S. 

Ordinary  Members  of  Council:  Norman  Collie,  Ph.D.;  Charles  F. 
Cross;  Harold  Dixon,  F.R.S.;  Bernard  Dyer,  D.Sc;  Lazarus 
Fletcher,  M.A  ,  F.R.S. ;  R.  J.  Fiiswell ;  M.  M.  P.  Muir ;  F.  J.  M. 
Page;  W.  H.  Perkin,  jun.,  F.R.S.;  W.  A.  Shenstone ;  John  A. 
Yoelcker,  Ph.D. ;   W.  P."  Wynne,  D.Sc. 

The  following  additions  to  the  bye-laws,  proposed  by  the  Council, 
were  then  submitted  to  the  meeting  and  carried : — • 

1.  In  Bye-Law  XT,  after  the  words  "The  ordinary  Scienti6c 
Meetings  of  the  Society  shall  be  held  twice  in  every  month,  from 
November  to  June  inclusive,  except  in  the  month  of  January,  when 
the  Society  shall  meet  once  only,"  to  add  the  words  "  and  also  at 
Easter,  when,  if  the  Council  see  fit,  there  shall  also  be  only  one 
meeting  in  the  month." 

2.  In  Bye-Law  XIII,  to  add  the  following  paragraph :  — 

"  A.t  all  General  Meetings  of  the  Society,  whether  Annual  or 
Extraordinary,  no  motion  of  a  proposal  to  alter  the  bye-laws 
shall  be  considered  of  which  due  notice  has  not  been  given  at 
least  14  days  previously,  either  at  an  ordinary  Scientific  Meeting, 
or  through  the  agency  of  the  '  Proceedings,'  or  by  means  of  a 
printed  notice  addressed  to  all  the  resident  Fellows." 
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ADDITIONS  TO  THE  LIBRARY. 

I.   Donations.  ■ 

Traite  pratique  de  calorimetrie  chiraique,  pav  M.  Berthelot.  Paris 
1893.  From  the  Author. 

Pharmaceutical  Society  of  Great  Britain:  Chemical  Papers  fioiu 
the  Research  Laboratory,  edited  b}'  W.  R.  Dan.stan.  Vol.  I.  London 
1892.  From  the  Council,  Pharm.  Soc. 

IT.  By  Purchase. 

Annales  de  Chimie.     Serie  I,  Tonie.s  61 — 96.     Paris,  1807 — 1815. 

Grundriss  der  Stereo-cheraie,  von  Hantzsch.      Breslau  1893. 

Die  menschlichen  Nahrungs-  und  Genussmittel,  von  J.  Konij^. 
Dritte  Auflage.     Band  II.     Berlin  1893. 

Die  TS'eine  des  Herzoglich-Nassauischen  Cabinetkellers :  eine 
■wisseuschaftliche  Studie,  von  C.  Schmitt.     Berlin  1893. 

Tafel  zur  Ermitteluug  des  Alcoholgehaltes  von  Alcohol- Wasser- 
Mischnngen  aus  dem  specifischen  Gewicht,  von  K.  "Windisch.  Berlin 
1893. 
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HOFMANN  MEMORIAL  LECTURE. 

An  extra  meeting  of  the  Society  will  be  held  on  Frida}',  May  5th, 
1S93,  the  anniversary  of  the  death  of  A.  W.  von  Hofmann,  when 
addresses  will  be  delivered  by  the  Right  Hon.  Lord  Playfair,  K.C.B., 
F.R.S.,  V.P.C.S. ;  Sir  F.  A.  Abel,  K.C.B.,  F.R.S.,  V.P.C.S.  ;  Dr.  W. 
H.  Perkin,  F.R.S.,  V.P.C.S. 


At  the  next  meeting,  on  April  20th,  the  following  papers  will  be 
read : — 

"  A  contribution  to  the  chemistry  and  physiology  of  foliage  leaves." 
By  Horace  T.  Brown,  F.R.S.,  and  G.  Harris  Morris,  Ph.D. 

"  The  interaction  of  alkali  cellulose  and  carbon  bisulphide.  Cel- 
lulose thiocarbonates."     By  C.  F.  Cross,  E.  J.  oevan  and  0.  Beadle. 

And  other  papers. 


CEETIFICATES   OF   CANDIDATES   EOK   ELECTION 
AT  THE  NEXT  BALLOT. 


N.B. — The   names  of  those  who  sign  from  "  General  Knowledge  " 
are  printed  in  italics. 

The    following    Candidates    Avill    be    balloted   for    on    4th    May, 
1893  :— 

Baine,  Laurence  Augustus, 

Dipton,  Lintz  Green,  Newcastle-on-Tyne. 
Doctor  of  Medicine.  D.P.H.  (Camb.),  Membre  de  la  Societe 
fran^aise  d'Hygieue  (in  practice).  As  student  niider  Profcsfor 
Tilden,  Mason  College,  Birmingham,  and  under  Piofessor  Bedson, 
College  of  Science,  Newcastle  (for  about  thiee  years)  ;  specially  in- 
terested in  analyses  of  foods  and  beverages. 

P.  Phillips  Bedson.  Saville  Shaw.  J.  T.  Dunn. 

A.  Wynfer  Bhjth.  W.  H.  Corfield. 

Baker,  Julian  L., 

Stamford,  Hendham  Road,  Upper  Tooting,  S.W. 
Assistant  Chemist  to  the  Beetroot-Sugar  Association  of  London. 
Certificated  Student  of  Chemistry  of  Finsbury  Technical  College, 
having  taken  up  at  that  Institution  the  complete  course  of  study  for 
the  prescribed  number  of  years.  Joint  author  in  a  paper  on 
"  Halogen  Derivatives  of  Quinone,"  published  in  the  Society's  Trans- 
actions for  1892,  p.  589. 

Arthur  R.  Ling.  Raphael  Meldola.  R.  J.  Friswell. 

John  A.  R.  Newlands.  Henry  E.  Armstrong. 

Bone,  William  A., 

Schlossberg  3,  Heidelberg. 
Fellow  of  Victoria  University.  Engaged  in  a  research  with  Pro- 
fessor Victor  Meyer,  at  Heidelberg.  Three  years  student  in  Owens 
College.  B.Sc.  with  1st  Class  Honors  in  Chemistry,  Vict.  Univ,, 
1891.  Research  Fellow  of  the  Owens  College,  1891-92.  University 
Fellow,  1892.     Anther  of  "  The  Behaviour  of  Ethylene  on  Explosion 


with  less  tlian    its  own   volume  of    Oxygen"  (./.   Chem.  Soc,   1892, 
873). 

Harold  B.  Dixon.  G.  H.  Bailey.  Arthur  Harden. 

P.  J.  Hartog.  G.  I.  Fowler. 

Briggs,  John  Frederick,     • 

c/o  Messrs.  Parry  and  Co.,  Madras. 
Assistant  Cliemist  at  Parry's  Sugar  Works,  Madras.     Associate  oE 
the   City  and   Guilds   of     London  Institute.     Joint  author  with  Pro- 
fessor Armstrong  of  "  The  Relative  Orienting  Effect  of  Chlorine  and 
Bromine"  (Chem.  Soc.  Proc,  1892,  108,  40). 

Henry  E.  Armstrong.  F.  Stanley  Kipping. 

Arthur  R.  Ling.  W.  J.  Pope. 

W.  Palmer  Wynne. 

Bumham,  John  Charles, 

179,  Griffen  Road,  Plumstead,  Kent. 
Analytical  Chemist.  Four  years  student  at  the  Owen's  College, 
Manchester.  Three  years  of  this  time  devoted  to  Physics  and 
Chemistry  (Honours  School,  Victoria  University).  Associate  of  the 
Owens  College.  B.Sc.  (1st  Class)  Victoria  University.  Four  years 
Assistant  Chemist  (one  of)  at  the  Chemical  Department  of  the  War 
Department,  Royal  Arsenal,  Woolwich,  ard  to  the  "  Special  Com- 
mittee on  Explosives,"  President,  Sir  F.  A.  Abel,  K.C.B. 

F.  A.  Abel.  Harold  B.  Dixon.  G.  H.  Bailey. 

W.  Kellner.  W.  H.  Deerinof. 


Brown,  Ralph  Edward, 

Perraaporth,  Truro,  Cornwall. 
Analytical    Chemist.      For    three    years    student    at   the   Durham 
College  of   Science,  ]S'ewcastle-on-Tyne,  obtaining  the  Associateship 
in  Science,  and   passing  the  Science  portion  of  the    examination  for     jj 
the  degree  of  Bachelor  of  Science  of  the  University  of   Durham,  ob-     II 
taining  Honoars  in  Chemistry. 

P.  Phillips  Eedson.  Saville  Shaw.  Alfred  C.  Fryer. 

Harold  Picton.  Walter  T.  Reid.         F.  C.  Garrett. 

Buchanan,  Joshua, 

G3,  West  Cumberland  Street,  Glasgow.  ' 

Analytical  and  Technical  Chemist.     Experience — over  10  years  as    ) 
Analytical  and   Technical   Chemist ;    4   years    Head    Chemist    to    a 
Metallurgical   Work.     Publications— with    Dr.  Mills,   "  The    Photo- 


chemical  Estimation  of  Graded  Tint  "  (/.  Soc.  Chem.  Ltd.,  April,  1888), 
'•  On  the  Nitrate  and  Iodine  Industries  of  Is  orthern  Chile  "  (/.  Soc. 
Chem.  hid.,  February,  1893). 

Edmund  J.  Mills.         A.  Humboldt  Sexton.         James  G.  Hardy. 
G.  G.  Henderson.         John  Ferguson. 

Burnett;  William  Robert, 

Dunleth  Avenue,  Coatbridge,  X.B. ;  For  the  future,  Wies- 
baden, Rollupetiga  Koad,  Colombo,  Ceylon. 
Analyst.  Presently,  Assistant  to  Mr.  Cochran,  City  Analyst  for 
Colombo,  and  Lecturer  in  Chemistry  in  Ceylon  Medical  College, 
selected  as  fitted  to  till  the  post  of  Acting  City  Analyst  for  Colombo. 
Formerly,  Assistant  for  three  years  in  the  labonvtories  of  H.  R. 
Tatlock  and  Readman,  City  Analysts,  Glasgow. 

R.  R.  Tatlock,         Alfred  H.  Allen.  A.  Humboldt  Sexton. 

M.  Cochi-an.  Horatio  Ballantyne.         John  Clarh. 

G.  G.  Henderson. 

Cameron,  James, 

iSobel's  Explosives  Company,  Ltd.,  Polmont  Station. 
Chemist.  Attended  ])r.  Clark's  lectures  on  Organic  and  Inorganic 
Chemistry  2  sessions,  the  laboratory  of  Wallace,  Tatlock,  and 
Cl:«"k  for  2  years,  and  Professor  Sexton's  lectures  at  Technical 
College.  Have  acted  as  Chemist  for  'S^  years  to  Glasgow  Gas 
"Works,  and  2  years  to  Xobel's  Company. 

John  Clark.  Robert  R.  Tatlock.  George  Smith. 

D.  Corrie.  Geo.  McRoberts.  J.  C.  Biitterfield. 

Clayton,  George, 

School  of  Pharmacy,  100,  Burlington  Street,  Manchester. 
Teacher  of  Chemistry.  A  student  of  Oro^anic  and  Inoro'anic  Chem- 
istry  for  16  years.  Member  of  the  Pharmaceutical  Society  of  Great 
Britain.  For  the  past  d^  years  has  lectured  on  Theoi-etical  and  taught 
Practical  Chemistry.  During  the  last  3  years  has  controlled  the 
Analytical  and  Practical  Work  of  the  laboratories  of  the  Northern 
School  of  Pharmacy,  of  which  he  is  Princi2:>al. 

Frank  Scudder.  Fi'ancis  Jones.  Harry  Grimshaw. 

jB".  E.  Rcscoe.  Watson  Smith.  C.  E.  Alder  Wright. 

Dickinson,  H.  W., 

Kent  Place,  Ulverston,  Lancashire. 
Iron  and  Steel  Works  Engineer.     Undergraduate,  Victoria  Univer- 
sity.     Attendance,    2    sessions,    1886-87    and     l8b7-88,     Chemical 
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Lectures,  Owens  College,  Mancliester.  3|  years'  experience  with. 
Messrs.  Wm.  Beardmore  and  Co.,  Parkhead  Forge,  Glasgow  ;  of  whicli 
2i-  years  were  spent  in  Chemical  Laboratory.  Studied  3  years, 
evening  classes,  at  Glasgow  and  West  of  Scotland  Technical  College. 
Hold  highest  certificates  of  South  Kensington  and  City  and  Guilds 
of  London  in  Chemistry  and  Metallurgy. 

H.  Lloyd  Snape.  A-.  Humboldt  Sexton.         James  G.  Hardy. 

Sydney  J.  Harris.       Edmund  G.  Tosh.  G.  G.  Henderson. 

Dixon,  Harry  Williamson, 

258,  Hunslet  Road,  Leeds. 
"Works  Chemist.  Eight  years  at  Messrs.  Taylor  Brothers  and  Com- 
pany's Clarence  Iron  and  Steel  Works,  Leeds.  Student,  Chemistry, 
Metallurgy,  &c.,  at  Leeds  School  of  Science  and  Yorkshire  College. 
Honours  Results  in  Practical  Chemistry  (Science  and  Art  Depart- 
ment) and  Iron  and  Steel  (City  and  Guilds  of  London  Institute) 
Examination. 

J.  Wertheimer.  B.  A.  Burrell.  Ed.  Rawlins. 

H.  Broadbeiit.  Herbert  Eccles.  A.  W.  Cooke. 

Edwards,  Thomas, 

Brewery  House,  Rhymney. 
Brewery  Manager  and  Analyst.  Assistant  to  Wm.  McCowan,  Esq., 
r.S.C,  F.I.C.,  for  5  years  in  the  brewery  and  laboratory  of  Henry 
Mitchell  and  Co.,  Ltd.,  Birmingham.  Head  Brewer  at  Rhymney 
Brewery  for  4  years.  Private  study  (analytical  and  microscopical 
research)  for  10  years. 

Wiliiam  McCowan.  J.  Cuthbert  Welch. 

J.  Fan-ow  Ballard.  John  Attfield. 

A.  Boake.  F.  G.  Adair  Roberts. 


Evans,  Robert  Cecil  Turle, 

Swan's  l^est,  Stratford-on-Avon. 
Five  years'  study  at  the  City  and  Guilds  Institute  under  Pi'ofcssors 
Meldola,  Thompson,  and  Perry.  Technical  and  Research  Chemist  to 
Messrs.  F.  Kendall  and  Son,  Chemical  Manufacturers.  Gained  the 
certificates  of  the  Technical  College,  Finsbury,  in  the  Departments  of 
Electrical  Engineering,  and  in  Industrial  and  Technical  Chemistry. 
One  year  as  Chemist  to  Messrs.  Kendall  and  Son,  Chemical  Manu- 
facturers.    Student  of  the  Institute  of  Chemistry. 

R.  Meldola.  E.  R.  Moritz.  "   Charles  E.  Cassal. 

Gerald  T.  Moody.  W.  J.  Pope.  G.  F.  Kendall. 

C.  E.  Alder  Wright.         B.  Riinry  Gerrans.       F.  Stanley  Kipping. 
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Gardner,  John  Addyman, 

5,  Bath  Place,  Oxford, 
Assistant  Demonstrator  in  University  Laboratory,  Oxford.  B.A. 
(First  Class  in  Final  Honours,  School  of  Natural  Science,  Chemical 
Division)  and  late  Demy  of  Magdalen  College.  Author  or  joint 
author  of  the  following  communications  to  Chemical  science : — 
"  Ueber  verbindungen  tertiam  Amine  mit  Enymme  und  deren 
Homologen "  (Bcr.,  23,  9),  "  Zur  Tetramethylbernsteinsiiures " 
(Ber.,  23,  18),  "On  Camphene  "  (Trans.  Ghem.  Soc,  1891),  "On 
Turpentine"  (Trans.  CTiem.  Soc,  1891). 

William  Odling.  W.  W.  Fisher.  J.  E.  Marsh. 

John  Watts.  V.  H.  Veley.  D.  H.  Nagel. 

Gower,  Altred  Roland, 

37,  Stafford  Street,  Barrow-in-Furness. 
Science  Teacher  to  Barrow  School  Board  and  to  Millom  Local 
Board.  Teacher  of  Practical  and  Theoretical  Inorganic  Chemistry 
and  Metallurgy  (iu  connection  with  Science  and  Art  Department). 
Formerly  student  in  Chemistry  at  Mason  College,  Birmingham,  and 
Royal  College  of  Science,  London.  Science  and  Ai't  Department's 
Examination,  Honours  in  Metallurgy,  &c. 

Richard  Spencer.  Willtain  W.  Butler.         Alfred  E.  Tutton. 

Thomas  Turner.  W.  W.  J.  Nicol.  Arthur  Adams. 

William  Tate. 


Grimwood,  Robert  George, 

41,  Lady  Mai-garet  Road,  St.  John's  College  Park,  N.W. 
Student   of    Chemistry   and    Physics.      Throe    years    training   in 
Analytical  and  General  Chemistry.     One  of  the   Gas   Examiners  to 
the  County  of  London.     Associate  of  Arts,  Oxford  University.     First 
Class  Science  Certificates,  South  Kensington. 

W.  J.  Dibdin.  Wm.  Jno.  Livingston. 

R.  Grimwood.  J.  Parry  Laws. 

P.  A.  Estcourt.  E.  J.  Parry. 

G.  W.  Wood. 

Jones,  Hedley  Gordon, 

15,  Rectoiy  Place,  Woolwich,  S.B. 
Assistant  to  Professor  of  Chemistry  and  Physics,  Royal  Military 
Academy,    Woolwich.      Associate    and    Fellow   of   the    Institute    of 
Chemistry  by  Examination,   1888.     Arts  Examination  Soc.  Apothe- 
caries, 1880.     1st  L.R.C.P.,  November,  1882.     Formerly  student  of 
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King's   College.     Lecfcuvor  and   Laboratory  Assistant   R.M.A.  since 
1889. 

W.  R.  Eaton  Hodgkinsou.  John  M.  Thomson. 

G.  Stilliugfieet  Johnson.  Herbert  Jackson. 

Frank  L.  Teed. 

Jowett,  Hooper  Albert  Dickinson, 
8,  Fern  Bank,  Lancaster. 
Redwood  Scholar  in  the  Research  Laboratory  of  the  Pbamnacen- 
tical  Society.  Formerly  Bell  Scholar  in  the  School  of  the  Pharma- 
ceutical Society.  Medallist  in  Chemistry  and  Practical  Chemistry. 
Pereira  Medallist,  1892.  Passed  the  Major  Examination  of  the 
Pharmaceutical  Society,  1892. 

Wyndham  R.  Dunstan.  M.  Carteighe. 

John  Attfield.  Thos.  S.  Dymond. 

W.  A.  Shenstonc. 

Kaka,  Sorabji  Manekji, 

Karachi,  Sind,  India. 
M.R.C.S.  (Eng.),  L.R.C.P.  (Lond.),  D.P.H.,  L.S.A.,  L.M.  and  S. 
Bombay ;  Medical  Officer  of  Health.  Travelling  Water  Analyst  to 
the  Government  of  Bombay.  Lecturer  on  Chemistry  in  the  Sind 
Hydrabad  Medical  School  in  1884.  Resigned  to  proceed  to  England 
for  further  qualifications.  At  present  Health  Officer  and  Analyst  to 
the  Municipality  of  Karachi,  India. 

W.  H.  Corfield.  A.  Wynter  Blyth. 

H.  R.  Kenwood.  John  G.  Thresh. 

Jas.  Kear  Colwell. 

Lamb,  Edmund  George, 

29,  Great  Cumberland  Place,  London,  W. 
M.A.,   Merton  College,   Oxford.     Student   at    University  College, 
London,  in  1889-90-91. 

Spencer  Pickering.  John  Norman  Collie. 

William  Ramsay.  R.  T.  Plimpton. 

Edward  C.  Cyril  Baly. 

Lloyd,  Herbert, 

Philadelphia,  U.S.A. 

Chemist    and    Manager   of    the    Electric    Storage    Battery    Co., 

Gloucester,  N.J.     For  3  years  Assistant  to  Dr.  C.  R.  Squibb,  Manu-  . 

facturiug  Chemist,  Bi-ooklyn,  N.Y.     For  5  years   Superintendent  of 

ii 
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the  Laboratory  of  McKesson  and  Robbins,  Mannfactiiring  Chemists, 
New  York  Citj.  For  5  years  in  present  position.  Author  of  Paper 
on  "  Opium  Assaying"  (American  Druggist).  Author  of  4  patents  on 
lead  accumulators. 

W.  S.  Squire.  W.  J.  Williams. 

C.  F.  Chandler.  Jas.  S.  G.  Wells.    - 

Hermann  T.  Vulte. 

Mason,  James, 

Cambois,  Blyth,  N'orthumberland. 
Medical  Practitioner.  I  am  an  M.D.  of  Brussels  (arec  distinction). 
I  am  a  Licentiate  of  the  Royal  College  of  Physicians  (Edin.),  a  Licen- 
tiate of  the  Royal  College  of  Surgeons  (Edin.),  and  a  Licentiate  of 
the  Faculty  of  Physicians  and  Surgeons  (Glasgow),  and  I  also  hold 
the  Diploma  in  Sanitary  Science  of  Cambridge.  I  am  the  author  of 
a  book  on  "  Lord  Bacon." 

W.  Watson  Will.  John  Ferguson. 

W.  Chas.  Sayers.  Alfred  E.  Pike. 

Peter  MacEwan.  James  Deicar. 

McGregory,  J.  Frank,  A.B.,  A.M., 
Hamilton,  X.Y. 
Professor  of  Chemistry,  Colgate  University.  Student,  Gottingen, 
Germany,  1880-81,  1883-84.  Instructor  in  Chemistry,  Amherst  Col- 
lege, Amherst,  Mass.,  1881-83.  Professor  of  Chemistry,  Colgate 
University,  Hamilton,  X.Y.,  since  1884.  Short  articles  on  "Analytical 
Methods." 

Jas.  Lewis  Howe.  F.  P.  Yenable. 

Launcelot  Andrews.  Henry  B.  Nason. 

Wm.  L.  Dudley.  T.  H.  Norton. 

Monson,  Henry  John, 

15,  Palace  Street,  Buckingham  Gate,  London,  S.W. 
Lecturer  on  Agricultural  Chemistry  and  Agriculture  to  the  Kent 
County  Council  and  for  University  Extension.  Studied  Chemistry 
at  University  Laboratory,  Oxford,  at  Pharmaceutical  Society's 
Laboratory,  and  in  private  laboratories.  General  interest  in  Che- 
mistry. 

Fredk.  J.  Lloyd.  W.  W.  Fisher. 

W.  B.  Bottomley.  J.  E.  Marsh. 

John  Perctval. 

Munby,  Alan  E., 

44,  Holly  Avenue,  Xewcastle-ou-Tyne. 
Private  Assistant  to  Professor  Bedson,  in  the  Durham  College  of 
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Science,  Xewcastle.  Graduate  in  Honours  in  the  Natural  Sciences 
Tripos,  Cambridge.  Lecturer  under  the  Technical  Education  Scheme 
of  the  County  Councils  of  Northumberland  and  Durham. 

P.  Phillips  Bedson.  M.  M.  Pattison  Muir. 

S.  Ruhemann.  A.  Hutchinson. 

F.  C.  Garrett.  Saville  Shaw. 

Murray^  John  Alan, 

60,  Marine  Terrace,  Aberystwyth. 
Agricultural  Chemist.     Bachelor  of  Science  (Ediii.).     Lecturer  on 
Agricultural  Chemistry  in  the  University  College  of  Wales.     9  years 
in  an  Analyst's  Laboratory. 

Alex.  Crum  Brown,  Leonard  Dobbin. 

H.  Lloyd  Suape.  R.  Greig  Smith. 

Saville  Shaw. 

Nasini,  RafFaello, 
Padua. 
Pi'ofessor  of  Chemistry.    . 

Ludwig  Mond.  Henry  E.  Armstrong. 

W.  H.  Perkin.  W.  Ramsay. 

J.  H.  Gladstone. 

Oates,  William  Henry, 

Broomhall  Park,  Sheffield. 
Student,     vStudeut  of   Chemistry  for  five   years  at   Firth  College, 
Sheffield.     1851    Exhibition    Scholai-,     At   present    engaged   in   re- 
search. 

W.  Carleton  Williams.  L.  T.  O'Shea. 

George  Young.  Jno.  C.  Platts. 

L.  Xa^ier  LedingJium. 

Parrish,  S., 

15,  Fenton  Street,  Woodhouse  Lane,  Leeds. 
Royal  Exhibitioner.     Associate  in  Chemistry  of  the  Royal  College 
of   Science,   London.     Late    Junior    Demonstrator    in    the  Chemical 
Laboratory  of  the  Royal  College  of  Science. 

T.  E.  Thorpe.  W.  Palmer  Wynne. 

Chapman  Jones.  Alfred  E.  Tutton. 

William  Tate.  J.W.Rodger. 

rintoul,  "William, 

48,  CariKirvou  Street,  Glasgow. 
Analytical  Chemist.     Three  yeai's  Analytical  Assistant  aud  throe 
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year3  Teaching  Assistant  to  Mr.  Tatlock,  City  Analj'sfc  foi'  Glasgo-w, 
&c.  Delivered  three  courses  of  lectures  on  Theoretical  Chemistry 
and  Qualitative  and  Quantitative  Analysis. 

Robert  R.  Tatlock.  Alfred  H.  Allen. 

John  Clark.  A.  Humboldt  Sexton. 

G.  G.  Henderson.  Horatio  Ballantyne. 

James  G.  Hardy. 

Robbins,  James  Henry, 

4,  Roderick  Road,  Haverstock  Hill,  N.W. 
Analytical  Chemist.     Analyst  in  the  Inland  Revenue  Laboratory*, 
Somei'set  House,  since  1883.     First   Class   Certificate  in  Chemistry, 
Royal  School  of  Mines. 

J.  Bell.  H.  J.  Helm. 

E.  Grant  Hooper.  J.  Woodward. 

Edward  D.  Gravill.  Wm.  Hai-kness. 

Thompson,  George  Kudd, 

(Private)    5,   Clytha    Square,  Newport,  Mon, ;     (Laboi'atory) 

57,  Dock  Street,  Newport,  Mon. 
Analyst  and  Consulting  Chemist.  Studied  at  University  College, 
Cardiff,  from  1884  to  1887,  entering  same  in  1884  with  an  exhibition 
of  fees.  Gained  prize  of  £10  in  1885 ;  at  close  of  session,  1886-87, 
took  4  certificates,  various  subjects,  with  1  1st  class  Theoretical 
Chemistry,  and  1  certificate  and  1st  prize  Practical  Chemistry. 
Passed  London  Matriculation,  1st  Division,  in  1885.  Carried  on 
practice  in  Newport  since  October,  1887,  as  Analyst  and  Consulting 
Chemist.  Have  been  appointed  since  1891  as  Lecturer  in  Chemistry 
and  Laboratory  Director  to  Technical  Schools  of  county  of  Newport. 

John  Parry.  R.  W.  Atkinson. 

Claude  M.  Thompson.  J.  William  James. 

Thos.  Coomber.  G.  P.  Darnell- Smith. 

Vandenbergh,  Frank  P.,  B.S.,  M.D., 

Buffalo,  New  York. 
Analytical  and  Consulting  Chemist.  Chemist  to  City  of  Buffalo. 
Professor  of  Chemistry,  University  of  Buffalo.  Conti-ibutor  to 
Reference  Handhook  of  Medical  and  Chemical  Jjirisprudence  (in  press, 
by  Wm.  Wood  and  Co.).  Associate  Editor  of  the  Engineering  Maga- 
zine, N.Y.  City. 

Saml.  P.  Sadtler.  P.  P.  Venable. 

Bennett  F.  Davenport.  Elwyn  Waller. 

Edw.  Gudeman.  Albert  B.  Prescott. 
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Watson,  A.  F., 

11,  York  Place,  Edinburgh. 
Student  of  Chemistry  since  1889.  Student  at  the  Surgeons'  Hall 
Laboratory,  Edinburgh,  for  eighteen  months ;  for  two  winter  sessions 
at  the  Heriot-Watt  College  ;  and  for  a  year  at  the  Edinburgh  Uni- 
versity Laboratory.  At  present  engaged  in  Organic  Research  Work 
with  Professor  Crum  Brown. 

W.  H.  Perkin,  Jnn.  Robert  Wallace. 

Alex.  Crum  Brown.  Hugh  Marshall. 

Leonard  Dobbin. 

Wilkinson,  John, 

Gasworks,  Drighliugton,  Yorks. 
Gas  Engineer.     3  years'  study  in  the  Chemistry  Department  at  the 
Bradford  Technical  College.     6  years'  study  and  investigation  in  the 
Manufacture  of  Coal  Gas,  &c. 

Henry  Ellison.  Ere-Uk.  Tetley. 

Ernest  E.  Milnes.  Frederic  William  Richardson, 

Christ);  Eawson. 
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hrned  4/5/1893. 


PROCEEDINGS 

OF    THB 

CHEMICAL    SOCIETY. 

No.  123.  Session  1893-94. 

April  20th,  1893.     Dr.  Armstrong,  President,  in  the  Chair. 

Mr.  Wm.  E.  Wheeler  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Henry  Bailey,  18,  Lavender  Sweep,  London;  Douglas  S.  P.  Berringer, 
B.A.,  Malvern  College,  Malvern;  John  Henry  Coste,  69,  Goswell 
Road,  E.C.  ;  Arthur  Henry  Green,  176,  Lloyd  Street,  Greenheys, 
Manchester;  Charles  Mdls,  Hazeldean,  Fulham  Park  Gardens,  S.W. ; 
Alexander  Orr,  109,  Pitt  Street,  Sydney,  Australia  ;  Charles  Herbert 
Pring,  The  Ferns,  Lougfield  Road,  Bristol ;  George  Ritchie.  8, 
Buchanan  Gardens,  Mount  Vernon,  X.B.  ;  Henry  Thomas  Sorrell, 
Holly  Lodge,  Hill,  Southampton  West ;  Sydney  Whalley  38,  Havelock 
Street,  Canterbury;  Thomas  Whittaker,  76,  Arden  Terrace,  Accring- 
ton. 

Of  the  following  papers  ttose  marked  *  were  read  : — 

*1.  "  A  contribut'on  to  the  chemistry  and  physiologv  of  foliage  leaves." 
By  Horace  T.  Brown,  F.R.S.,  and  G.  Hanis  Monis,  Ph.D. 

The  investigation  relates  to  the  occurrence,  relations  and  physio- 
logical significance  of  the  starch,  diastase  and  sugars  contained  in 
foliage  leaves. 

The  authors  divide  the  subject  into  two  parts  ;  the  first,  dealing 
with  the  starch  and  diastase  of  leaves,  is  subdivided  into  the  follow- 
ing sections: — (1)  introduction  ;  (2)  historical ;  (3)  the  starch  of  the 
leaf,  its  determination  and  the  proportion  it  bears  to  the  total  pro- 
ducts of  assimilation;  (4)  the  occurrence  of  diastase   in   the   Leaf> 
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(5)  the  natare  of  the  products  of  transformation  of  starch  by  leaf- 
diastase  ;  (6)  the  determination  of  the  diastatic  activity  of  leaves  ; 
(7)  the  periodic  variation  of  the  diastase  of  leaves ;  (8)  Can  leaf- 
diastase  act  on  solid  starch  ;  (9)  How  far  is  the  disappearance  of  leaf- 
starch  due  to  living  protoplasm  ?  The  second  part  treats  of  the  sugars 
of  the  leaf,  and  consists  of  an  historical  section,  and  one  dealing  with 
the  sugars  of  Tropceolum  majus.  The  bibliography  of  the  subject  is 
summarised  in  an  appendix. 

The  work  originated  in  an  attempt  to  discover  the  explanation  of 
the  conditioning  effect  of  "dry-hopping,"  i.e.,  the  addition  to  finished 
beer  of  a  small  amount  of  dry  hops.  This  was  ultimately  traced  to 
the  presence  in  the  hop- strobiles  of  a  small,  but  appreciable,  amount 
of  diastase,  sufficient  to  slowly  hydrolyse  the  non-crystal lisable  pro- 
ducts of  starch-transformation  left  in  the  beer,  and  to  reduce  them  to 
a  condition  in  which  they  can  be  fermented  by  the  yeast.  In  endea- 
vouring to  ascertain  if  this  occurrence  of  diastase  in  the  hop-strobile 
was  an  isolated  case,  or  a  special  example  of  a  widely  distributed 
property  of  vegetable  tissue,  the  authors  were  led.  to  enquire  into  the 
first  formation  of  starch  in  the  chloroplasts  of  the  foliage  leaf,  the 
mode  of  its  dissolution  and  translocation  in  the  plant  and  the  nature 
of  the  metabolised  products. 

The  results  obtained  are  regarded  as  entirely  antagonistic  to  the 
assumption  made  by  Sachs,  that  all  the  products  of  assimilation  at 
some  time  take  the  form  of  starch. 

Using  the  half-leaf  gravimetric  method  devised  by  Sachs,  the 
authors  confirm  his  results  as  to  the  rate  of  assimilation,  but  they 
show  that  only  a  small  portion  of  this  assimilated  material  exists  at 
any  one  time  in  the  form  of  starch. 

The  starch  in  leaves  was  estimated  by  hydrolysing  it,  with  suitable 
precautions,  with  the  aid  of  diastase,  and  then  determining  the  pro- 
ducts of  its  hydrolysis  in  the  usual  way  by  means  of  the  polarimeter 
and  Fehling's  solution.  The  fluctuations  in  the  amount  of  starch  iu 
leaves  under  various  conditions,  and  also  in  leaves  plucked  at  differ- 
ent times  in  the  day,  have  been  determined  by  this  method. 

It  is  shown  that  Wortman's  recent  denial  that  diastase  plays  any 
part  in  the  dissolution  and  translocation  of  starch  in  leaves  is  incor- 
rect. The  authors  prove  that,  instead  of  leaves  containing  little  or  no 
diastase,  every  leaf  examined  by  them  contained  sufficient  diastase 
to  transform  far  more  starch  than  the  leaf  can  have  contained  at  any 
one  time ;  in  many  cases  sufficient  diastase  was  present  to  hydrolyse 
an  amount  of  starch  many  times  the  total  dry  weight  of  the  leaf. 
The  difference  between  the  authors'  and  Wortmann's  results  is  chiefly 
due  to  the  fact  that  whereas  Wortmann  examined  the  clear  filtrate 
pbtained  by  macerating  the  crushed  leaves  in  water  during  a  few  hours, 
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they  have  digested  the  air-dried  and  powdered  leaf  itself  with  soluble- 
starch  solution. 

It  is  further  shown  that  the  products  of  the  hydrolysis  of  starch 
hy  leaf-diastase  are  identical  with  those  formed  by  malt-diastase, 
maltose  having  been  directly  separated  from  the  leaves  and  its  optical 
and  reducing  properties  determined.  Leaf -diastase  is  not  able  to 
convert  maltose  into  dextrose,  but  the  leaf  contains  an  enzyme 
capable  of  inverting  cane-sugar. 

In  the  course  of  a  large  number  of  comparative  determinations  of 
the  diastatic  activity  of  various  leaves,  it  was  found  that  the  amount 
of  diastase  varied  greatly  in  different  plants,  and  within  narrower 
limits  even  in  the  same  plant  at  different  times.  It  is  very  high  in 
the  case  of  the  Leguminoste,  the  diastatic  activity  of  Pisum  sativum 
being  between  one-half  and  one-third  of  that  of  an  average  pale 
barley-malt. 

An  attempt  to  ascertain  if  the  fluctuations  in  diastase  were  in  any 
way  periodic,  or  were  governed,  as  are  the  fluctuations  of  starch  iu 
the  leaf,  by  any  external  conditions,  showed  that  any  conditions 
which  favour  a  decrease  in  the  leaf-starch  result  in  an  increase  of  tlie 
leaf-diastase  ;  for  instance,  leaves  kept  in  darkness,  either  on  or  apart 
from  the  plant,  show  a  marked  increase  in  diastatic  activity.  In 
view  of  the  results  obtained  in  tbeir  former  paper  on  the  Germination 
of  the  Gramineee  (Trans.,  1890,  458),  the  authors  explain  this  by 
the  assumption  that  as  long  as  the  conditions  favour  assimilation,  the 
leaf-cells  are  necessarily  supplied  with  an  abundance  of  newly  assi- 
milated materials  in  the  form  of  sugars,  more,  in  fact,  than  can  be 
easily  made  use  of  or  translocated,  the  excess  of  nutritive  material 
being  in  part  deposited  as  starch.  At  this  period  there  is  little  or  no 
elaboration  of  diastase  by  the  cell-protoplasm,  probably  none  at  all 
in  those  cells  in  which  starch-deposition  is  actually  going  on.  When 
the  light  fails,  and  assimilation  consequently  falls  off,  the  livino^  cells 
speedily  use  up  or  translocate  the  excess  of  assimilated  products,  such 
as  cane-sugar,  and  begin  to  draw  their  supplies  from  the  more  per- 
macent  starch.  To  enable  the  cells  to  do  this  effectually,  the  some- 
what starved  protoplasm  now  commences  to  elaborate  the  needed 
diastase  mox'e  rapidly,  and  the  secretion  of  the  enzyme  becomes 
accelerated  as  the  starvation  point  of  the  cell  is  reached,  the  secre- 
tion of  diastase  by  the  leaf-cell  being,  iu  fact,  like  that  of  the  embryo 
of  the  grasses,  to  some  extent  a  phenomenon  of  starvation.  Experi- 
ments confirmed  this  view. 

Contrary  to  Wortmann's  statement,  it  was  found  that  under  certain 
conditions  leaf-diastase  can  attack  the  solid  starch-granule;  bat 
attempts  to  obtain  any  evidence  of  the  disappe  irance  under  the  in- 
fluence  of    the    contained   diastase   of   starch  ia  killed  leaves  yave 
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negative  results,  and  tlie  authors  are  led  to  the  conclusion  that  the 
first  stage  of  dissolution  of  the  starch-granule  in  the  leaf  -s  in  some 
way  or  other  bound  up  with  the  life  of  the  cell.  When,  however,  all 
the  facts  are  considered  and  due  weight  given  to  (1)  the  constant  and 
abundant  occurrence  of  diastase  in  leaves,  (2)  to  the  apparent  correl- 
ation of  this  diastase  with  the  occurrence  of  starch,  (3)  to  the  re- 
markable periodicity  of  the  rise  and  fall  of  diastase,  and  (4)  to  the 
correlation  of  this  periodicity  with  the  appeai'ance  and  disappearance 
of  starch,  it  is  impossible  to  accept  Woi-tmann's  view  that  the  dis- 
solution of  starch  in  the  leaf  is  in  no  way  conditioned  by  a  starch- 
dissolving  enzyme.  On  the  contrary,  the  authors  believe  that  their 
experiments  establish  beyond  all  doubt  the  physiological  importance 
of  diastase  as  an  active  agent  in  the  dissolution  and  translocation  of 
starch,  not  only  in  leaves  but  also  in  the  gi'owing  parts  of  all  plants. 
As  further  evidence  of  this,  the  authors  adduce  the  fact  that  maltose 
was  found  amongst  the  sugars  of  the  leaf  when  the  starch  was  dis- 
appearing. 

Selecting  the  leaves  of  Tropoeolum,  experiments  were  carried  out  to 
ascertain  the  nature  of  the  leaf-sugars  and  the  variations  in  amount 
and  relative  proportions  at  different  times,  and  also  for  the  purpose 
of  throwing  some  light  on  the  relation  which  each  sugar  bears  to  the 
primary  assimilation  products  on  the  one  hand,  and  to  the  leaf-starch 
on  the  other,  i.e.,  to  ascertain  which  are  the  the  true  "up-grade" 
sugars  from  which  starch  is  formed  and  which  are  the  "down-grade 
sugars  resulting  from  the  hydrolysis  of  starch. 

The  only  sugars  found  were  cane-sugar,  dextrose,  levulose  and  malt- 
ose. The  total  amount  of  the  sugars  is  subject  to  great  variations, 
and  the  relative  proportion  which  they  bear  to  each  other  is  also 
very  varied.  The  results  obtained  lead  to  the  following  conclusions  : 
Cane-sugar  is  the  first  sugar  to  be  synthesised  by  the  assimilatory 
processes.  This  sugar  accumulates  in  the  cell-sap  of  the  leaf- 
parenchyma  when  assimilation  is  proceeding  vigorously,  and  when 
the  concentration  exceeds  a  certain  point  starch  commences  to  be 
elaborated  by  the  chloroplasts  at  the  expense  of  the  cane-sugar. 
This  starch  forms  a  more  stable  reserve-material  than  the  cane-sugar 
and  is  only  drawn  on  when  the  latter  more  readily  metabolised  sub- 
stance has  been  partially  used  up.  Cane-sugar  is  translocated  as 
dextrose  and  levulose,  and  the  stai'ch  as  maltose.  From  the  invert- 
sugar  derived  from  the  cane-sugar,  the  dextrose  is  more  readily  used 
up  for  the  respiratory  processes,  and  possibly  also  for  the  new  tissue- 
building,  than  is  the  levulose  :  hence  in  a  given  time  more  levulose 
than  dextrose  must  pass  out  of  the  leaf  into  the  stem. 
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Discussion. 

The  President,  after  remarking  that  a  more  suggestive  paper  had 
never  been  brought  under  the  notice  of  the  Society,  referred  to  the 
statement  made  by  the  authors  regarding  the  origin  of  the  research 
as  a  striking  illustration  of  the  advantage  to  be  derived  from  the  asso- 
ciation with  our  manufacturing  industries  of  thoroughly  qualified 
scientific  men.  A  research  originally  commenced  with  the  object  of 
explaining  a  common  brewery  practice  had  not  only  afforded  the 
required  information,  but  in  addition  improved  methods  of  analysis  had 
been  devised  in  the  course  of  the  work ;  and  facts  had  been  discovered 
which  ultimately  might  serve  as  the  basis  for  the  interpretation  of  the 
manifold  changes  involved  in  the  formation  and  degradation  of  carbo- 
hydrates in  plants,  and  which  also  might  largely  contribute  to  the 
solution  of  purely  theoretical  problems  concerning  the  nature  of  the 
carbohydrates.  He  was  not  prepared  to  allow  tbe  interpretation  of 
the  manner  in  which  cane-sugar  was  formed  that  had  been  put  for- 
ward by  Messrs.  Brown  and  Morris  to  pass  unchallenged.  On  a  pre- 
vious occasion,  when  discussing  their  paper  on  the  Germination  of 
the  Gramineee,  he  had  suggested  that  perhaps  cane-sugar  was  formed 
from  maltose,  and  not  from  dextrose  and  levulose,  to  unite  which  all 
attempts  hitherto  made  had  failed :  that,  in  fact,  one  of  the  dextrose 
residues  of  maltose  was  converted  into  levulose,  and  that  the  com- 
pound thus  formed  underwent  a  cbange — an  internal  condensation — 
resulting  in  th.e  production  of  cane-sugar,  the  nature  of  which 
even  yet  is  not  understood,  but  which,  apparently,  does  not  contain 
aldehydic  groups.  The  evidence  now  brought  forward  was,  he 
thought,  compatible  with  this  view.  Such  a  passage  from  maltose  to 
cane-sugar  would  be  of  advantage  to  the  plant,  as  it  would  then  have 
at  disposal  a  material  that  was  hydrolysed  more  easily  than  maltose  ; 
the  superior  nutritive  value  of  cane-sugar  might  be  due  at  least 
partly  to  this  fact.  Levulose  perhaps  played  a  special  part  in  cer- 
tain metabolic  processes  ;  it  was  well  known  to  be  much  more  sensitive 
than  dextrose  towards  hydrolytic  agents,  the  formation  of  levulinic 
acid  being  an  instance  of  this,  and  it  was  not  improbable  that  it  was 
therefore  of  superior  value  in  comparison  with  dextrose  and  other 
carbohydrates,  because  able  to  take  part  in  some  of  the  changes  in- 
volved in  the  elaboration  of  tissue  to  which  other  carbohydrates,  on 
account  of  their  stability,  were  at  least  less  readily  amenable. 

■  Mr.  Thiselton  Dyer  said  that  he  w^as  much  mistaken  if  this  paper 
did  not  prove  to  be  one  of  the  most  important  contributions  to  the 
study  of  plant  metabo'ism  of  the  century.  The  problems  involved 
are  open  to  two  lines  of  attack,  the  botanical  and  the  chemical : 
neither,  in  his  opinion,  could  lea.d  to  wholly  satisfactory  results.     It 
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Avas  Mr.  Horace  Brown's  singular  merit  that  he  had  been  able  to  com- 
biue  both  ;  his  conclusions  may  therefore  be  expected  to  be  convincing 
both  to  the  botanist  and  to  the  chemist. 

It  was  not  too  much  to  say  that  botanists  have  long  waited  for  the 
work  which  Mr.  Horace  Brown  and  his  colleague  are  doing  and  have 
done.  A  good  many  years  ago  Dr.  Hago  MuUer  had  pointed  out  to 
him  how  far  in  advance  in  these  matters  the  botanical  results  were 
of  those  which  chemists  had  reached.  And  to  a  botanist  not  the 
least  interesting  feature  in  this  paper  was  the  frank  recognition  of  the 
value,  from  a  chemical  point  of  view,  of  the  classical  work  accomp-* 
lished  in  this  field  by  Sachs  and  Schimper.  The  botanical  attack 
had  for  the  time,  however,  gone  as  far  as  it  could,  and  it  awaited  the 
chemical  complement  which  it  is  now  in  a  fair  way  to  I'eueive. 

The  primary  fact  of  plant  "  assimilation  "  is  assumed.  That  is  an 
outcome  of  protoplasm  activity,  the  details  of  which,  we  need  not 
discuss.  The  result  is  generally  admitted  to  be  what  we  may  call  a 
"  proto-carbohjdrate."  Now  this  substance  reveals  itself  in  a  visible 
and  derivative  form,  on  the  one  hand  in  cellulose  and  on  the  other  in 
starch.  The  deposition  of  the  former  is  the  work  of  the  general  proto- 
plasmic body  of  the  cell ;  that  of  the  latter  is,  as  far  as  we  know,  the 
special  function  of  certain  specialised  protoplasmic  corpuscles,  known 
as  plastids.  Of  these  botanists  now  recogQise  three  separate  gi'oups 
— chloroplastids,  chromoplastids  and  leucoplastids.  The  latter  are 
identical  with  the  amyloplasts  of  Schimper.  We  now  have  I'eason  to 
believe  that  these  groups  may  be  reduced  to  two — the  coloured  and 
the  colourless  plastids ;  the  chloroplastids  in  point  of  fact  are  only  a 
particular  phase  of  the  chromoplastids.  All  alike  possess  the  com-, 
mon  property  of  determining  the  formation  of  "  starch-gi'anules." 
The  more  we  know  of  these  bodies  the  more  remarkable  are  their 
properties ;  they  appear  to  have  their  own  independent  method  of 
multiplication  by  division  ;  it  is  even  probable  that  they  are  bodily 
inherited  from  one  plant  generation  to  another ;  and  both  Schimper 
and  Lankester  have  hinted  that  they  may  be  autonomous  organisms 
leading  a  commensal  existence  with  the  plant  whose  physiological 
needs  they  so  conspicuously  subserve. 

Nothing  is  so  remarkable  in  the  general  survey  of  plant  metabolism 
as  the  repeated  passage  of  its  products  from  the  soluble  to  the  in- 
soluble form,  and  vice  versa.  He  had  long  been  of  opinion  that  the 
key  to  the  modus  operandi  of  these  transformations  is  to  be  found  iu 
the  action  of  enzymes,  and  had  done  his  best  to  emphasise  the  view 
in  an  address  which  he  gave  to  the  British  Association  in  1888. 
But  in  science  a  merely  theoretical  view  is  of  little  value  without  a 
formal  proof.  And  as  regards  the  mode  in  which  starch  is  brought 
into  use,  it  appeared  to  him  that  Mr.  Horace  Brown  had  for  ever  set 
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that  question  at  rest.  The  difficiilties  raised  br  Wortraann  never* 
weighed  much  Avith  botanists,  and  Mr.  Horace  Bi'own  had  demolished 
them,  as  it  seemed  to  him,  for  ever. 

So  far  we  were  very  grateful  to  the  authors  of  the  paper  for  clear- 
ing the  way  for  us.  But  what  follows  was  not,  at  present,  free  from 
difficulty.  The  botanical  point  of  view  was  briefly  stated  by  Sachs 
in  the  case  of  the  sugar-beet :  starch  in  the  leaf,  glucose  in  the 
petiole,  cane-sugar  in  the  root.  As  he  had  pointed  out  in  the  Kew 
Bulletin  for  1891,  the  facts  in  the  sugar-cane  seem  to  be  strictly  cotn- 
parable.  Cane-sugar  the  botanist  looks  on,  therefore,  as  a  '"reserve 
material."  He  had  ventured,  in  fact,  to  call  "glucose"  the  sugar 
"currency  "  of  the  plant,  cane-sugar  its  "  banking  reserve." 

The  immediate  result  of  the  diastatic  transformation  of  starch  is 
not  glucose,  but  maltose.  But  Mr.  Horace  Brown  had  shown  in  his 
remarkable  experiments  on  feeding  barley  embryos  that,  while  they 
can  readily  convert  maltose  into  cane-sugar,  they  altogether  fail  to  do 
so  with  glucose.  We  may  conclude,  thereiore,  that  glucose  is,  from, 
the  point  of  view  of  vegetable  nutrition,  a  somewhat  inert  body.  On 
the  other  hand,  evidence  is  apparently  wanting  that  maltose  plays 
the  part  in  vegetable  metabolism  that  might  be  expected  of  it.  Its 
conversion  into  glucose  may  be  perhaps  accounted  for  by  the  constant 
presence  in  plant  tissues  of  vegetable  acids.  But,  so  far,  the  change 
would  seem  to  be  positively  disadvantageous.  Perhaps  glacose,  in 
the  botanical  sense,  will  prove  to  have  a  not  very  exact  chemical 
connotation. 

That  the  connection  between  cane  sugar  and  starch  is  intimate  is  a 
conclusion  to  which  both  the  chemical  and  the  botanical  evidence 
seems  to  point.  And  on  botanical  grounds  this  would  seem  to  be 
equally  true  of  its  connection  with  cellulose. 

It  must  be  confessed,  that  the  conclusion  that  "  cane-sugar"  is  the 
first  sugar  to  be  synthesised  by  the  assimilatory  processes  is  one  which 
IS  rather  startling  to  the  botanist.  It  seems  hard  to  reconcile  with 
its  probable  high  chemical  complexity  and  with  the  fact  that,  botani- 
cally,  it  seems  to  stand  at  the  end  and  not  at  the  beginning  of  the 
series  of  metabolic  change. 

A  few  words  must  be  said,  in  conclusion,  on  the  references  made  by 
Mr.  Horace  Brown  to  the  part  played  by  protoplasm. 

"  Protoplasmic  continuity  "  is  a  great  induction,  to  the  establish- 
ment of  which  the  work  accomplished  by  Mr.  Gardiner  at  Kew  had, 
m  great  measure,  contributed.  He  was.  however,  inclined  to  ap- 
proach with  caution  the  use  Mr.  Horace  Brown  had  made  of  it.  He 
■was  far,  himself,  from  thinking  that  it  can  at  present  be  relied  ou 
to  explain  the  "  rapid  translocations  "  of  metabolites.  For  his  part, 
for  various  reasons,  he  had  been  content  to  think  that,  where  a  tract 


106 

of  tissue  becomes  the  seat  of  an  enzjmic  action  (as  in  germination), 
the  continuous  protoplasm  may  act  as  the  means  of  transmission  of 
an  enzyme  from  cell  to  cell,  or  even  of  some  influence  by  which  an 
enzyme  is  set  free  from  a  zymogen.  But  he  doubted  the  evidence  at 
present  being  sufficient  to  accept  it  as  the  path  of  the  bodily  trans- 
mission of  a  metabolite. 

The  resistance  which  living  protoplasm  presents  to  the  ordinary 
physical  processes  of  diffusion  is  an  old  difficulty.  Invoking  the  con- 
tinuity of  protoplasm  did  not  in  his  opinion  materially  dispose  of  it. 
But,  on  the  other  hand,  it  must  be  remembered  that  the  cell  which  is 
the  active  seat  of  metabolic  change  is  in  a  state  of  tension  ;  and  the 
opposition  offered  by  protoplasm  to  diffusion  is  mitigated  by  the  fact 
that  it  cannot  be  invariably  regarded  as  a  continuous  membrane,  but 
is  itself,  under  such  circumstances,  frequently  porous  and  subject  to 
physical  permeability. 

He  must  finally  relieve  his  mind  of  an  idea  that  had  often  occurred 
to  him  about  protoplasm  as  the  seat  of  chemical  changes  of  immense 
importance.  In  the  laboratory  we  are  accustomed  to  deal  with  or- 
ganic substances  as  comparatively  stable.  Their  molecular  up-build- 
ing or  synthesis,  when  effected  by  the  chemist,  is  generally  difficult 
and  circuitous.  He  thought  we  must  accustom  our  minds  to  the  fact 
that  in  the  "  protoplasmic  field  "  these  processes  may  be  much  more 
easily  accomplished.  Under  such  circumstances  it  appeared  to  him 
that  the  molecules  of  various  substances  may  be  subject  to  soliciting 
influences,  of  the  nature,  perhaps,  of  solution,  which,  without  altering 
their  chemical  identity  or  constitution,  may  make  their  chemical 
transformation  far  more  easy  to  accomplish  than  it  is  by  ordinary 
chemical  means.  He  was  not  desirous  of  violating  chemical  order 
or  law,  or  of  claiming  for  protoplasm  any  "  vitalistic  "  properties. 
But  at  the  same  time  it  wo  ild  be  absurd  to  shut  our  eyes  to  the 
unique  properties  that  protoplasm  possesses  or  to  refuse  to  admit  that 
it  may,  in  consequence,  have  the  power  of  conditioning  chemical 
change  in  a  probably  unique  manner.  At  any  rate  he  might  point  to 
the  facility  with  which,  in  the  field  of  organic  nature,  chemical  change 
seems  to  be  effected,  and  to  the  profusion  of  products  which  result 
from  it.  What  nature,  with  the  aid  of  protoplasm,  appears  able  to 
effect  with  extreme  facility  the  chemist  can  only  follow  with  laborious 
difficulty. 

No  doubt  it  may  be  said  that  this  is  to  introduce  a  new  and  un- 
known quantity  into  chemistry — a  biological  element  in  fact.  Why 
not  ?  He  could  conceive  that  the  path  of  chemical  change  in 
the  organism  may  be  conditioned  by  adaptive  requirements,  by 
natural  selection  in  fact,  and  that  the  substances  which  now  dominate 
,the  chemistry  of  plant  life   may  have  attained  their  prominence,  not 
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so  macli  in  obedience  to  unselective  chemical  change  as  to  the 
requirements  of  plant  life.  Enzymes,  for  example,  may,  in  the  first 
place,  have  been  mere  protcid  derivatives  of  protoplasm.  But  their 
peculiar  properties  of  bringing  about  fermentative  change  may  have 
rendered  possible,  and,  therefore,  stereotyped,  the  whole  series  of 
plant  metabolism,  with  its  singular  alternation  of  soluble  and  in- 
soluble products. 

Dr.  I).  H.  Scott  said  that  since  the  publication  of  Schimper's  paper 
of  1885,  the  idea  that  starch  is  not  the  first  product  of  assimilation 
had  been  familiar  to  botanists.  In  fact,  Sachs  himself  had  never  said 
that  it  was  so,  but  had  spoken  of  starch  as  the  first  easily  demonstrable 
product.  Botanists  generally  supposed,  with  Schimper,  that  glucose, 
or  some  similar  sugar,  is  a  prior  product  to  starch.  Messrs.  Brown 
and  Morris's  conclusion  that  cane  sugar  is  first  formed  was  an  entirely 
new  departure. 

The  paper  proved  that  the  starch  formed  b}'  the  chloroplasts  is 
precisely  the  same  thing  as  starch  formed  by  leucoplasts,  namely,  a 
reserve  food  substance,  and  nothing  more.  So  far,  the  chloroplast  is, 
physiologically  as  well  as  morphologically  identical  with  an  amylo- 
plast  destitute  of  chlorophyll.  But  the  chloroplast  has  the  further, 
quite  distinct,  function  of  forming  a  carbohydrate,  in  the  first  instance, 
from  inorganic  materials. 

Messrs.  Brown  and  Morris  had  shown  what  brilliant  results  might 
be  attained  when  skilled  chemists  devoted  themselves  to  physiological 
problems. 

Professor  Green,  after  alluding  to  the  author's  theory  of  the  im- 
probability of  all  the  carbonaceous  matei'ial  of  the  plants'  food 
])assing  through  the  starch  stage,  referred  to  the  possibility  that 
at  the  same  time  that  the  formation  of  carbohydrate  was  takintr 
place  there  might  be  a  coincident  foi^mation  of  vegetable  acids,  part 
of  the  increase  in  weight  of  the  leaf  being  so  accounted  for ;  thus 
from  formaldehyde  it  seemed  possible  to  pass  to  formic  acid,  and 
subsequently  to  higher  acids  such  as  the  parenchyma  of  the  plant 
contains. 

He  asked  also  whether  in  noticing  the  variation  of  the  diastatic 
power  of  the  leaf  at  different  times  of  the  day  the  authors'  attention 
had  been  directed  to  a  possible  inhibitory  effect  of  light  upon  its 
action.  The  quantity  might  vary  as  the  author  suggested,  but  it  was 
at  least  possible  that  with  a  constant  quantity  the  diastatic  action 
might  be  much  less  in  the  day  time,  owing  to  the  diastase  beino- 
unable  to  work  in  sunlight. 

In  this  connection,  Professor  Marshall  Ward's  experiments  on  the 
bactericidal  action  of  certain  rays  were  significant,  as  they  indicated 
a  possibility  of  protoplasm  being  directly  affected  by  these  rays.     If 


108 

protoplasm  itself  is  so  interfered  with,  might  not  its  enzjmss  also  be 
disturbed  by  the  same  influence  ? 

The  views  of  BiJhm  and  Baranetzky  as  to  the  diastase  being  used 
np  in  course  of  its  activity  are  not  in  accord  with  the  opinion  of  most 
workers  on  the  enzymes.  As  Mr.  Brown  appeared  to  endorse  these 
views  to  a  certain  extent,  could  he  quote  experiments  clearing  up  the 
point  ?  0  Sullivan's  experiments  on  invertase  (Trans.,  Oct.,  1890) 
pointed  to  a  directly  opposite  view. 

In  criticising  Wortmann's  method  of  preparing  his  extracts, 
Mr.  Brown  had  pointed  out  the  difficulty  of  extracting  enzymes  by 
water.  There  was  another  solvent  which,  in  many  cases,  offered 
Qfreat  advantages,  viz.,  a  5  per  cent,  solution  of  common  salt.  The 
greater  power  of- this  as  an  extractive  was  possibly  connected  with 
the  frequent  association  of  the  enzymes  with  globulins. 

Dr.  Lauder  Bkunton  observed  that  the  paper  opened  up  very  many 
new  lines  of  enquiry.  It  threw  a  light  not  merely  on  vegetable 
physiology  and  chemistry,  but  on  the  physiology  of  animal  life  and  also 
on  that  of  the  lowest  organisms  which  could  haixlly  be  i-eckoned  either 
as  animal  or  vegetable.  He  thought  that  perhaps  animal  life  in  its 
turn  might  throw  a  light  on  vegetable  physiology,  and  instanced  the 
close  resemblance  that  existed  between  the  stoi^age  of  glycogen  in 
the  liver  of  animals  during  digestion  with  its  subsequent  conver- 
sion into  sugar  and  the  temporary  accumulation  of  starch  and  its 
subsequent  removal  from  the  leaves  of  plants.  In  the  pancreas  of  an 
animal,  one  of  the  enzymes  which  was  present  in  the  juice  of  the 
secreting  gland  and  also  in  its  substance  appeared  to  be  entirely 
absent  from  the  gland  of  fasting  animals.  This  absence  is  only 
apparent,  for  the  enzyme  is  really  present,  not  in  an  active  condition, 
but  in  the  form  of  a  z^-mogen.  From  this  zymogen  the  active  enzyme 
may  be  liberated  by  treatment  with  dilute  chlorhydric  acid  and  sub- 
sequent neutralisation.  He  was  desirous  to  know  whether  any  such 
zymogen  had  been  found  in  leaves  where  starch  was  accumulating- 
The  panci'eas  of  animals  was  also  remarkable  in  this  particular,  that 
while  the  gland  was  pouring  into  the  intestines  a  juice  which  con- 
verts starch  into  sugar,  it  was  also  pouring  throiigh  the  lymphatics  into 
the  blood  an  enzyme  which  destroys  sugar.  He  thought  it  possible 
that  more  than  one  enzyme  might  be  present  in  the  leaves  of  plants, 
and  was  anxious  to  know  whether  any  observation  had  been  made  as 
to  the  presence  of  an  enzyme  in  the  plant  which  could  decomjiose 
sugars. 

*2.  "  The  interaction  of  alkali  cellulose  and  carbon  disulphide :  cellulose 
thiocarbonates."    By  C.  F.  Cross,  E.  J.  Bevan  and  C.  Beadle. 

Alkali  rdlulose  has  been  further  investigated  by  the  authors,  both 
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iti  fhe  form  knoM-n  as  "mercerised"  cellulose  (cotton)  and  int  lie 
form  of  gelatinous  hydrates  whicli  dissolve  in  alkaline  solutions. 
The  corresponding  benzoates  which  have  been  prepared  afford 
evidence  as  to  the  number  of  active  OH  groups ;  the  maximum 
appears  to  be  four,  cellulose  being  expressed  as  C12H20O10. 

Cellulose  tJiiocarhonates  result  from  the  interaction  of  alkali  cellu- 
lose and  carbon  disulphide  in  the  molecular  proportions  CioHsoOm  : 
4]SraOH  :  2CS2  :  30 — 4'jH20.  The  product  swells  up  enormously  on 
treatment  with  water,  and  finally  completely  dissolves,  but  under- 
goes change,  hydrated  cellulose  and  products  of  interaction  of  the 
alkaline  hydrate  and  carbon  disulphide  being  formed. 

From  the  study  of  the  composition  of  a  large  number  of  these 
products,  the  authors  are  led  to  assign  to  the  series  of  compounds 

OX 

the  general  formula  CS<[^.t  ,  X  representing  the  cellulose  "resi- 
due "  or  rather  an  alkali  cellulose  residue  or  radicle  of  variable  di- 
mensions. 

These  thiocarbonates  of  cellulose  yield  solutions  of  extraordinary 
viscosity,  and  from  the  property  they  possess  of  undergoing  change 
regenerating  cellulose,  promihC  extended  applications.  The  further 
investigation  of  the  compounds  is  in  progress. 

In  conclusion,  the  bearings  of  the  results  and  other  recent  contri- 
butions to  cellulose  chemistry  are  discussed  with  refei-ence  to  the 
molecular  constitution  of  the  typical  members  of  the  series. 

3.  "  Sulphocamphylic  acid."    By  W.  H.  Perkin,  jun. 

In  the  course  of  a  series  of  researches  on  camphoric  acid  and  its 
derivatives,  the  author  has  for  some  time  been  engaged  in  submitting 
to  detailed  examination  the  sulphocamphylic  acid  w^hich  Walter 
{Jahresb.,  21,  272 ;  24,  392)  first  prepared  by  heating  camphoric 
acid  with  sulphuric  acid.  In  the  formation  of  this  acid,  quantities 
of  carbonic  oxide  are  evolved,  the  decomposition  being  apparently 
represented  by  the  equation  C10H16O4  +  H2SO4  =  CgHigSOg  +  H2O 
+  CO. 

After  carefully  verifying  the  formula  of  sulphocamphylic  acid  by 
the  analysis  of  the  acid  and  of  some  of  its  salts,  the  author  next  studied 
the  behaviour  of  the  acid  on  distillation.  When  small  quantities  of 
the  acid  are  rapidly  heated  in  small  retorts,  vigorous  decomposition 
takes  place,  a  small  quantity  of  a  colourless  oily  substance,  which 
soon  solidifies,  jDassing  over,  a  large  amount  of  carbonaceous  matter 
being  left  in  the  retort. 

After  recrystallisation  from  formic  acid,  the  solid  product  melts  at 
134 — 135°  J  on  analysis  it  gives  numbers  agreeing  with  the  formula 
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C9H14O2,  and  is  a  monobasic  acid,  its  formation  from  sulphocampliylie" 
acid  being  apparently  represented  by  the  equation  CgHisSOe  = 
CgHuOa  +  H2SO4 ;  it  yields  a  silver  salt  of  the  formula  CgH-isAgOj. 
The  acid  distils  with  only  slight  decomposition,  and  volatilises  with 
steam  ;  it  dissolves  in  cold  sulphuric  acid  without  decomposing,  but 
on  warming  the  solution  at  90^  a  sulphonic  acid  is  readily  formed  : 
this  appears  to  be  regenerated  sulphocamphylic  acid,  but  no  analysis 
of  the  product  has  as  yet  been  carried  out. 

A  neutral  solution  of  the  sodium  salt  of  sulphocamphylic  acid  is 
readily  oxidised  by  potassium  permanganate  at  0°,  forming  a  variety 
of  products  :  from  these  the  author  has  succeeded  in  isolating  small 
quantities  of  a  beaatifully  crystalline  compound,  melting  at  254°, 
which  on  analysis  was  found  to  possess  the  remarkable  formula 
CigHooO;.  This  substance  is  a  dibasic  acid,  the  silver  salt  having  the 
formula  CisHoiiOTAga ;  when  heated  at  140''  the  acid  loses  1  mol.  prop, 
of  water,  and  is  converted  into  a  compound  of  the  formula  CigHaoOs. 

The  dimethylic  salt,  prepared  by  treating  the  compound  of  the 
formula  C18H20O7  with  methyl  alcohol  and  sulphuric  acid,  has  the 
formula  C2oH2»06,  instead  of  CsoHoaOt  as  might  have  been  expected. 

The  compound  of  the  formula  C18H22O7  affords  a  dihydroxivie 
CisS22^i06,  which  crystallises  from  ether  in  scales  which  do  not  melt 
at  250°.  Excess  of  acetic  anhydride  converts  this  hydroxime  into 
a  monoacetate,  0191121X206(0211302),  m.  p.  195°.  By  the  action  of 
phen3'lhydrazine  it  is  converted  into  a  dihydrazone,  03oH3iN405  ;  this 
compound  crystallises  from  acetic  acid  in  brilliant  red  prisms  which 
decompose  at  232°. 

The  acid  of  the  formula  Oi8H2207  is  readily  reduced  by  sodium 
amalgam,  combining  with  2  atoms  of  hydi'ogen  and  losing  1  raol. 
of  water,  the  product  having  the  composition  C18H24O6.  This  reduc- 
tion product  is  a  dibasic  acid,  which  does  not  melt  at  300° ;  the  silver 
salt,  Ci8H32Ag206,  was  analysed. 

Among  the  many  remarkable  decompositions  of  the  substance  of  the 
formula  Ci9H2207,  the  investigation  of  which  is  not  concluded,  the 
behaviour  of  this  acid  towards  sulphuric  acid  is  perhaps  the  most 
interesting.  The  acid  readily  dissolves  in  concentrated  sulphuric 
acid  ;  if  the  solution  be  warmed  at  90 — 95°  decomposition  rapidly 
takes  place,  and  on  pouring  the  product  into  water  a  yellow,  floccu- 
lent  substance  separates  which  is  a  new  monobasic  acid  of  the 
formula  OgHmOs ;  the  formation  of  this  acid  may  be  represented  by 
the  equation  OisHojO,  =  2C9Hin03  +  HjO. 

A  careful  investigation  of  this  compound  has  proved  that  it  is  a 
hydroxy metaxylenecarhoxylic  acid  of  the  coustitation  represented  by 
the  formula 
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COOH 

CH3 

In  the  course  of  the  prolonged  investigation  of  this  acid  which  was 
necessary  before  its  constitution  could  be  determined,  the  following 
derivatives  were  prepared  and  analysed. 

Silver  salt,  CgHgOgAg ;  dimethylic  salt,  C9H802(OCH3)-CH3  (oil); 
methylic  salt,  C^'H.^OiiOB.yCB.^  (m.  p.  149")  ;  isomethyUc  salt, 
C9H8b2(OCH3)H  (m.  p.  171^) ;  diethyUc  salt,  C9H802(OC2H5)-CoH5 
(ra.  p.  5V)  ;  ethylic  salt,  C9H802(OH)'C2H5  (m.  p.  135°)  ;  isoethylic 
salt,  C9HA(OC2H5)H  (m.  p.  L74°). 

A  dinitro-acid  of  the  formula  C9H8(N02)o03,  formed  by  the  action 
of  nitric  acid ;  this  crystallises  in  yellow  needles  which  melt  at 
203 — 205°;  it  behaves  as  a  dibasic  acid,  giving  a  silver  salt  of  the 
formula  C9H6Ag,(N02)203. 

When  exposed  to  the  action  of  bromine  vapour,  it  is  converted  into 
a  dibronio-derivative,  CgHgBriOs,  which  crystallises  in  colourless 
prisms  and  melts  at  205°. 

The  isomethylic  salt  is  readily  oxidised  by  an  alkaline  solution  of 
potassium  permanganate,  yielding  a  substance  of  the  formula 
C7H5(OCH3)(COOH)2,  which  crystallises  in  colourless  needles  melt- 
ing at  250°.  When  heated  with  a  f  nming  solution  of  hydrogen  iodide, 
this  dibasic  acid  is  readily  decomposed,  yielding  the  corresponding 
phenolic  compound,  C7H5(OH)'(COOH)2,  which  on  investigation  has 
proved  to  be  identical  with  the  hydroxymethylterephthalic  acid  of  the 
formula  OH  :  CO2H  :  IVle  :  COjH  =  1:2:4:5,  prepared  by  Jacob- 
sen  (Ber.,  16,  191).  This  result  proves  that  the  acid  of  the  formula 
C9H10O3  has  the  constitution  assigned  to  it  above,  i.e.,  that  of 
hydroxymetaxylenecarboxylic  acid,  (COOH  :  CH3  :  CH3  :  OH  = 
1:2:4:  5). 

The  author  hopes  in  a  short  time  to  be  able  to  publish  the  details 
of  these  and  many  other  experiments  not  mentioned  in  this  abstract, 
and  to  be  in  a  position  to  explain  the  relationship  between  the  com- 
pounds represented  by  the  formulae  dgHjaOT  and  C9H10O3 ;  as  also  to 
suggest  a  constitutional  formula  for  sulphocamphylic  acid. 

4.  "  Magnesium  diphenyl."    By  Lothai'  Meyer. 

W.  R.  Hodgkinson,  in  a  recent  note  in  these  Proceedings  (1893, 
p.  80),  refers  to  a  substance  not  yet  obtained  pure  which  he  suggests 
may  be  magnesium  phenyl  ;  this  induces  me  to  state  that  magnesium 
diphenyl  was  prepared  in  my  laboratory  last  year  by  Hermann  Fleck 
and  described  by  him  in  his  inaugural  dissertation  ("  Ueber  Mag- 
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nesium  Alkyle."     Tiibingen,  1892),  and  that  an  account  of  his  work 
Avill  be  published  in  Liebig's  Annalen. 

Magnesium  diphenyl,  MgEtj,  is  obtained  by  the  interaction  of  mag- 
nesium and  mercury  diphenyl  at  200 — 210°  in  the  form  of  a  very 
voluminous  powder,  insoluble  in  all  ordinary  liquids,  but  soluble  in  a 
mixture  of  ether  and  benzene.  It  is  spontaneously  inflammable  ;  on 
slow  oxidation  it  yields  a  phenate  ;  water  converts  it  into  benzene  and 
magnesium  hydrate ;  it  affords  bromobenzene  and  magnesium 
bromide  on  treatment  with  bromine,  triphenylmethane  on  treatment 
with  benzal  chloride,  and  dipheuylphosphine  chloride  and  more 
complex  compounds  when  subjected  to  the  action  of  phosphorous 
chloride.  It  has  the  advantage  over  mercury  diphenyl  that  it 
readily  exchanges  both  phenyls  for  other  radicles,  and  does  not  yield 
a  compound  corresponding  to  mercury  phenyl  chloride.  The  study  of 
the  magnesium  alkyls  is  being  continued  in  the  Tiibingen  Laboratory. 


5.  "  The  formation  of  pyridine  derivatives  from  unsaturated  acids."    By 
S.  Ruhemann,  Ph.D. 

An  account  is  given  of  the  continuation  of  previous  w^ork  by  the 
author  on  the  same  subject.  It  is  now  shown  that  ethylic  methrjldi- 
carhoxy glutaconate  is  converted  by  aqueous  ammonia  into  viethylmalon- 
amide  and  ethylic  amidoethylenedicarhoxylate,  and  that  phenylhydr- 
azine  acts  on  it,  forming  ethylic  methylmalonate  and  the  ammonium 

compound  of  the pyrazolon,  CsHgN-^^         ^^  ,  which  has  been 

previously  described. 

Ethylic  methi/lghitaeonate  is  converted  by  the  action  of  aqueous 
ammonia  into  l-i-methyl-cx.a.'-dihydroxypyridine ;  on  reduction  with 
zinc-dust,  the  compound  furnishes  .(^-picoline ;  on  oxidation  with 
ferric  chloride,  it  affords  a  yellow  colouring  matter. 

Ethylic  ethyldicarhoxylglutaconate  is  converted  by  aqueous  ammonia 
into  ethijlmalonamide  and  ethylic  aniidcethylenedicarhoxyJate ;  and  by 
phenylhydrazine  into  a  pyrazolon  and  ethylic  ethylmalonate. 

When  heated  with  aqueous  ammonia  in  a  closed  tube  at  100°, 
ethylic  ethylglutaconate  is  converted  into  ethylic  dihydroxypyridine, 
which  yields  a  j'ellow  coloxiring  matter,  probably  a  hydroxy quinone, 
ou  oxidation  with  ferric  chloride. 


6.  "  Chloiinated  phenylhydrazines.    Part  II."    By  J.  T.  Hewitt,  Ph.D. 

The  author,  in  continuation  of  his  previous  work,  describes  the 
sulphate  and  oxalate  of  orth ochlorophevylh ydrazin e.  Unlike  the  meta- 
and  paia-derivatives,  this   hydrazine  does  not  form  a  urazole  wheu 
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heater]  with  biuret.  The  ethylic  salt  of  the  hydrazone  of  pyruvic 
acid  occurs  in  yellow  needles  melting  at  68°,  not  at  16b°  as  previously 
stated ;  it  is  insoluble  in  alkalis. 

Met'ichlorophenylhi/drazine,  wliich  has  been  prepared  and  described 
by  Willgerodt  and  Miihe,  forms  a  crystalline  hydrochloride,  sulphate 
and  nitrate.  A  solution  of  the  hydrochloride  and  potassium  cyanate 
interact  to  form  a  semicarhazide  melting  at  155°  ;  the  corresponding 
thiosemicarhazide  is  obtained  when  phenyl  mustard  oil  is  used.  The 
hydrazine  furnishes  a  urazole  when  heated  with  biuret. 

The  metachlorophenylhydrazone  of  benzaldehyde  crystallises  in 
colourless  needles  melting  at  133 — 134°  ;  the  corresponding  hydr- 
azone  of  pyruvic  acid  is  crystalline,  and  melts  at  163°. 

Parachlorophenylhydrazine  is  also  shown  to  form  a  similar  semi- 
carhazide and  hydrazones  of  benzaldehyde  and  pyruvic  acid. 

7.  "  The  oxidation  of  tartaric  acid  in  presence  of  iron."    By  H.  J.  H. 

Fenton,  M.A. 

If  a  small  quantity  of  hydrogen  peroxide  be  added  to  a  solution  of 
tartaric  acid  containing  a  trace  of  ferrous  salt,  a  yellow  colour  is 
produced  which  changes  to  violet  on  adding  alkali ;  an  excess 
of  the  peroxide  must  be  avoided.  As  other  organic  acids  do  not 
behave  in  this  manner,  the  interaction  may  be  utilised  in  detecting 
tartaric  acid.  The  violet  colour  is  discharged  by  acids,  sulphuric  acid 
producing  a  transient  green  coloration,  and  is  reproduced  by  alkali. 

The  compound  which  gives  the  colour  with  ferric  salts  is  crystal- 
line, and  appears  to  be  represented  by  the  formula  CsHjOs.  It  is 
best  obtained  by  dissolving  tartaric  acid  m  a  limited  quantity  of 
boiling  water,  and  then  adding  about  l/20th  of  its  weight  of  reduced 
iron  ;  the  liquid  is  then  heated  until  clear.  After  the  solution  has 
been  well  cooled,  hydrogen  peroxide  is  carefully  added  drop  by  drop, 
the  temperature  being  maintained  constant  until  the  liquid  is  nearly 
black;  slightly  hydrated  phosphoric  oxide  is  next  added  in  small 
quantities  at  a  time,  the  mixture  being  still  well  cooled,  and  finally 
the  compound  is  extracted  with  ether.  The  ether  is  then  distilled  off, 
and  the  residue  mixed  with  cold  water ;  the  resulting  white  powder 
is  washed  with  a  small  quantity  of  cold  water.  The  compound  is  a 
powerful  reducing  agent,  and  behaves  as  a  ketone  with  phenylhydr- 
azine,  hydroxylamine  and  hydrogen  cyanide.  The  author  is  further 
investigating  the  properties  and  constitution  of  the  product  in  ques- 
tion. 
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8.  "  The  inertness  of  quicklime."    By  V.  H,  Veley. 

The  conditions  under  which  c;ilcinni  carbonate  is  formed  from  lime 
and  carbon  dioxide  have  been  investigated  by  Debaj,  Raoult  and 
Birnbaum,  with  Mahn ;  bat  the  experiments  of  these  aathors  are 
neither  described  in  detail,  nor  were  they  made  under  comparable 
conditions. 

The  experiments  recorded  in  the  paper  were  conducted  on  a  much 
larger  scale  than  heretofore,  and  the  amount  of  combination  between 
the  lime  and  carbon  dioxide  as  dependent  on  the  conditions  (1)  of 
moisture,  (2)  of  temperature,  is  investigated.  It  is  shown  that  the 
combinatiou  is  incomplete,  not  only  with  lime  to  which  11  per  cent, 
of  water  is  added,  but  even  with  the  hydrate  ;  the  presence  of  10  per 
cent,  free  water  in  the  hydrate  increases  the  absorptive  power  nearly 
foui"fold.  Dry  carbon  dioxide  combines  wilh  lime  to  a  slight  extent 
at  300",  to  a  greater  degree  at  350°  and  fairly  completely  at  420° 
(melting  point  of  zinc;  cf.  Birnbaum  and  Mahn). 

The  conditions  of  the  formation  of  calcium  sulphite  from  lime  and 
sulphur  dioxide  have  been  studied  by  Birnbaum  and  Wittich,  who 
do  not,  however,  give  any  quantitative  results. 

It  is  here  shown  that  lime  and  sulphur  dioxide,  when  dry,  begin  to 
combine  at  about  300°,  and  more  completely  at  352°  ;  but  at  a  higher 
temperature  the  resulting  sulphite  is  decomposed  into  sulphate  and 
sulphide,  and  by  the  interaction  of  the  latter  and  the  salphur  dioxide 
sulphur  is  formed. 

There  is  a  great  similarity  in  the  behaviour  of  dry  carbon  and 
sulphur  dioxides  as  regards  the  amounts  of  them  absorbed  by  lime 
under  the  same  conditions  of  temperature.  Incidentally  it  is  noted 
that  quicklime  does  not  absorb  nitrous  fumes  at  ordinary  tempera- 
tures. 

It  is  proposed  to  continue  these  investigations. 

9.  "  The  products  of  the  interaction  of  tin  and  nitric  acid."    By  C.  H.  H. 

Walker. 

This  inv^estigation  is  a  continuation  of  the  investigations  of  Veley 
OQ  the  conditions  of  the  interactions  of  metals  and  nitric  acid. 

Since  the  work  was  commenced,  a  paper  by  Clemente  Montemartini 
on  the  same  subject  has  appeared. 

It  is  generally  stated  in  manuals  on  chemistry  that  metallic  tin  dis- 
solves ill  nitric  acid  forming  both  a  stannous  and  stannic  salt,  accord- 
iuLT  to  the  conditions  of  temperature  and  concentration  of  acid,  but 
it  does  not  appear  that  this  statement  is  based  on  quantitative 
invtstigations. 
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In  tte  paper  determinations  are  given  oF  the  amonnts  of  stannous 
salt  formed  according  to  the  conditions  of  (1)  mass  of  metallic  tin  ; 
(2)  temperature  ;  and  (3)  concentration  of  acid.  It  is  shown  that 
the  proportion  of  stannous  salt  formed  is  but  little  affected  by  the 
mass  of  tiu,  and  in  the  case  of  dilute  acids  by  increase  of  tempera- 
ture, but  with  more  concentrated  acids  the  effect  is  more  marked,  so 
that  an  alteration  of  a  few  degrees  reduces  the  amount  of  stannous 
salt  to  nil.  Increase  of  concentration  of  acid,  other  conditions  I'emain- 
ing  the  same,  decreases  the  proportion  of  stannous  salt.  The  white, 
or  yellowish-white,  substance  deposited  from  fairly  concentrated, 
solutions  is  a  hydrated.  stannic  nitrate  of  rather  indefinite  composi- 
tion (cf.  Clemen te  Montemartini).  The  average  value  of  a  number 
of  analyses  corresponded  most  nearly  with  a  formula  Sn(N'03)(OH)3. 
The  substance  appears  to  slowly  decompose  on  exposure,  so  that  the 
composition  varies  not  only  with  the  time  elapsing  between  its  pro- 
duction and  analysis,  but  also  according  to  the  method,  of  purification 
adopted  to  eliminate  nitric  acid. 


10.  "  Interaction  of  thiourea  and  some  haloid  derivatives  of  fatty  acids." 
By  Augustus  E.  Dixon,  M.D. 

On  warming  thiourea  with  dichloracetic  acid,  either  alone  or  in 
solution  (in  water  or  in  dilute  spirit),  hydrogen  chloride  is  evolved, 
sulphur  and.  thiohydantoic  acid  are  deposited  and.  the  filtered  solution 
on  standing,  yields  orthorhombic  crystals  of  thiohydautoin  hvdro- 
chloride.  The  formation  of  this  latter  substance  may  be  expressed 
in  the  following  manner  :  — 

c PTT 

2CSX,H,  +  CHCVCOOH  =  ^^S:C<^.jj^^'^^j  +  HCl  +  S   -f 

HoO  +  CX-XH,. 

In  the  case  of  trichloracetic  acid,  complete  decomposition  occurs, 
carbonic  anhydride,  hydrogen  chloride,  hydrogen  sulphide,  sulphur 
and  chloroform  being  produced.  Eihylic  trichloracetate  in  boilino- 
alcoholic  solution  has  scarcely  any  action. 

a-Monochlor-  (or  brom-)  propionic  acid  and  thiourea  readily  inter- 
act, yielding  the  hydrochloride    (or  hydrobromide)   of  methylthio- 

1     J  .  o  —  Cii'dia 

hydantom,  iSiH:C<        .  '  .       The   latter   compound,   separated 

from  its  salts  by  caustic  alkali,  crystallises  from  alcohol  in  brilliant, 
vitreous  prisms;  it  melts  at  205 — 206°  (uncorr.),  but  is  decomposed. 
It  is  not  desulphurised,  either  by  treatment  with  silver  salts  or  with 
alkaline  lead  solution  ;  on  boiling  with  baryta- water,  it  yields  raethvl- 
thioglycoUic   acid.     On    boiling   with    chlorhydric  acid,    ammoniam 
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cliloride  is  prorlucerl,  fogetber  with  a  pnbstaiice  crystallising  in 
needles  ;  this  was  not  obtained  in  a  pure  condition,  but  from  the 
mode  of  production,  and  the  ready  manner  in  which  it  undergoes 
conversion  into    methylthioglycollic  acid,  it  must  be  /3-methyldioxy- 

^^     XH-CO 
thiazole,  C0<    ch-qh  ' 


NOTICE    TO    AUTHORS    OF   PAPERS. 

Authors  are  particularly  requested  to  send  their  papers  to  the 
Secretaries,  at  Burlington  House,  not  later  than  the  Monday  previous 
to  the  meeting  at  which  they  are  to  he  read. 

In  all  cases  an  abstract  of  each  paper  should  be  supplied,  for  inser- 
tion in  the  "  Proceedings." 


HOFMANN  MEMORIAL  MEETING. 

This  meeting  will  be  held  on  Friday,  May  5th,  at  8  p.m.,  when 
addresses  will  be  delivered  by  Right  Hon.  Lord  Playfair,  Sir  F.  A. 
Abel  and  Dr.  W.  H.  Perkin. 


At  the  next  meeting   there  will  be  a   ballot    for  the   election  of 
Fellows,  and  the  following  papers  will  be  read  : — 

"  The  hvdrates  of  potassium,  sodium  and  lithium  hydroxides."    By 
S.  U.  Pickering,  F.R.S. 

"  Notes  on  Marsh's  and  Reinsch's  tests  for  arsenic."     By  J.  Clark, 
Ph.D. 

"  The  formation  of  hydrogen  peroxide  in  organic  liquids."     By  A. 
Richardson,  Ph.D. 

"  The   supposed  saponification  of  linseed  oil  by  white  lead."     By 
J.  B.  Hannay  and  A.  Leighton. 

"  Notes   on  the  capillary   separation   of    substances  in    solution."      T 
By  L.  Reed. 
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May  4th,  1893.     Dr.  Avnistrong,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
John  Bateman,  Saltnej,  near  Chester;  Robert  S.  Cahill,  90,  Park  Lane, 
^Norwich;  Ale.xander  Mitchell  Martin,  Douglas  Villa,  Duubeth  Road, 
Coatbridge ;  Charles  Alexander  McKerrow,  41,  Eccles  Old  Road, 
Pendleton,  Manchester;  William  Ridgely  OrndorfP,  Ithaca,  N.Y., 
U.S.A.;  Wilfred  Sessions,  Russell  House,  Gloucester;  Frank  Ernest 
Thompson,  97,  Murdock  Road,  Handsworth,  Birmingham. 

In  answer  to  a  question  put  by  Mr.  Cassal,  the  President  expressed 
the  opinion  that  to  read  the  certificates  of  some,  withouc  reading  those 
of  all,  candidates  would  be  to  make  an  invidious  distinction,  and  that 
therefore,  if  such  a  request  were  made,  he  should  rule  that  it  was  out 
of  order. 

The  followins"  candidal es  were  duly  elected  Fellows  of  the 
Society  : — John  Frederick  Briggs,  Julian  L.  Baker,  William  A.  Bone, 
Laurence  Augustus  Baine,  John  Charles  Burnham,  William  Robert 
Burnett,  Joshua  Buchanan,  Ralph  Edward  Bi'own,  George  Clayton, 
James  Cameron,  Harry  Williamson  Dixon,  H.  W.  Dickinson,  Robert 
Cecil  Tnrle  Evans,  Thomas  Edwards,  Alfred  Roland  Gower,  Robert 
George  Grim  wood,  John  Addyman  Gardner,  Hedley  Gordon  Jones, 
Hooper  Albert  Dickinson  Jowett,  Sorabji  Manekji  Kaka,  Edmund 
George  Lamb,  Herbert  Lloyd.  Alan  E.  Munby,  Henry  John  Monsou, 
John  Alan  Murray,  J.  Frank  McGregory,  A  B.,  A.M.,  James  .Mason, 
Raffaello  Xasini,  William  Heniy  Gates,  S.  Parrish,  WiHiiru  Rintoul, 
James  Henry  Robbins,  George  Rudd  Thompson,  Frank  P.  Yanden- 
bergh,  B.S.,  M.D  ,  A.  F.  Watson,  John  Wilkinson. 
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Of  the  follo'sving  papers  those  marked  *  were  read  : — 

*11.  "  The  hydrates  of  sodium,  potassium  and  lithium  hydroxides."    By 

S.  U.  Pickering. 

By  cooling  solutions  of  sodium  hydroxide  the  author  has  succeeded 
in  isolating  a  large  number  of  hydrates  in  the  solid  crystalline  con- 
dition. They  considerably  outnumber  those  of  which  he  obtained 
indications  by  means  of  changes  of  curvature  in  the  case  of  sulphuric 
acid — comparing  similar  ranges  of  strengths  in  the  two  cases — and 
hen  36  no  improbability  can  any  longer  be  held  to  attach  to  these 
latter  on  account  of  their  being  so  numerous. 

The  formula  of  the  various  hydrates  isolated  and  their  freezing 
points  are  as  follows  : — 

XaOH-H.O f .  p.  64-3° 

NaOH-2H20 „  12-5 

NaOH-311H,0 ,  2TBr 

NaOH-3-5HoO ,  15-55 

aXaOH-4H20 „  7-57 

/9XaOH-4H20 ,  -  1-70 

NaOH-oHoO „  -12-22 

NaOHvH.O „  -23-51 

The  freezing  points  or  solubility  curves  of  all  these  hydrates  have 
been  followed  thi'oughout  considerable  ranges  ;  several  of  them — in 
one  case  as  many  as  four— overlap  each  other.  As  it  is  scarcely 
possible  to  conceive  that  a  crystalline  hydrate  can  be  extracted  from 
a  solution  unless  some  molecules  of  that  hydrate  are  present  in  the 
solution,  this  fact  must  prove  that  in  some  cases  as  many  as  four,  \ 
probably  even  more,  different  hydrates  exist  in  the  same  solution. 

The  existence  of  two  different  tetrahydrates  is  noticeable,  as  also' 
is  that  of  the  complex  hydrate  of  the  formula  NaOH'S'llHaO  or: 
\NaOH*3H20  +  N^aOH-4H20,  which  is  similar  to  two  of  the  hydrates 
of  which  the  author  obtained  indications  in  the  case  of  sulphuric 
acid.  Of  the  eight  hydrates,  that  containing  3i  mol.  props,  of  "water  is 
the  only  one  which  has  been  previously  described. 

In  the  case  of  potassium  hydroxide,  two  new  hydrates — a  mono- 
and  a  tetra-hydrate — have  been  isolated  and  examined,  in  addition 
to  the  already  known  dihydi-ate.     The  freezing  points  of  these  are 

KOH-H^O f.  p.         143° 

KOH-2HoO „  35-5° 

K0H-4H.>0 „       -  32-7 

In  the  case  of  lithium  hydroxide,  the  already  known  monohydrat( 
■was  the  only  one  obtained. 
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12.  "Detection  of  arsenic  in  alkaline  solution."    By  John  Clark,  Pxi.D. 

The  author  shortly  reviews  the  different  methods  by  which 
arseniuretted  hydrogen  is  generated  in  an  alkaline  solution,  and  finds, 
as  pointed  out  by  Hager,  that  Fleitmann's  process,  which  depends  on 
the  interaction  of  finely  divided  zinc  and  caustic  potash,  does  not  detect 
arsenic  acid,  but  he  is  nnable  to  confirm  the  statement  of  H.  Fresenius, 
that  Gatehouse's  modification  of  Fleitmann's  test  indicates  arsenic 
acid,  as  he  has  not  been  able  to  volatilise  the  slightest  trace  of 
arsetiic  by  heating  arsenate  of  soda  with  a  large  excess  of  pure 
aluminium  and  caustic  soda,  and  he  attributes  the  results  obtained 
by  Fresenius  to  the  use  of  impure  aluminium,  or  to  the  presence  of 
arsenious  acid  in  the  arsenic  acid.  Experiments  made  to  test  the 
applicability  of  the  Gatehouse  process  in  estimating  arsenic  seem  to 
show  that,  although  it  is  very  delicate  and  very  convenient,  it  does 
give  quantitative  results,  even  when  the  whole  of  the  arsenic  is  in 
the  form  of  arsenious  acid.  He  also  finds  that  arsenic  acid  in  an 
alkaline  solution  resists  the  action  of  sodium  amalgam,  and  he  con- 
clude;, therefore,  that  none  of  the  methods  which  have  been  pro- 
posed for  the  generation  of  ar.seniuretted  hydrogen  in  an  alkaline 
solution  detect  arsenic  acid. 

13.  "Improvements  in  Reinsch's  process."    By  John  Clark,  Ph.D. 

Reinsch's  process,  as  carried  out  in  the  ordinary  way,  is  capable  of 
demonstrating  the  presence  of  very  minute  quantities  of  arsenic,  and, 
according  to  Letheby,  it  withdraws  every,  and  the  smallest,  trace  of 
aisenic  from  organic  mixtures,  but  there  are  two  objections  to  its  use 
in  medico-legal  cases. 

1st.  When  the  quantity  of  arsenic  is  .small,  a  stain  is  obtained 
which  it  is  sometimes  difficult  to  identify  as  arsenic,  because  the 
coated  copper  when  heated  is  apt  to  give  a  layer  of  chloride  of  copper 
and  organic  matter,  instead  of  arsenious  acid;  and 

2nd.  It  is  not  suitable  for  the  quantitative  estimation  of  arsenic,  as 
it  is  not  possible  by  means  of  heat  to  volatilise  the  whole  of  the 
arsenic  from  the  copper. 

The  author's  improvements  consist  in  identifying  the  arsenic  or 
antimony  on  the  copper  with  greater  certainty,  and  at  the  same  time 
estimating  the  amount  of  each  when  they  occur  together.  For  this 
purpose  he  digests  the  coated  copper  in  a  cold  mixture  of  dilute 
caustic  potash  and  peroxide  of  hydrogen,  which  dissolves  the  arsenic 
and  antimony,  and  converts  them  into  arsenate  and  antimonate  o£ 
potassium.  The  solution  is  then  boiled,  filtered,  to  get  rid  of  the 
oxide  of  cjpper,  evaporated  to  small  bulk,  and  distilled  with  ferrous 


120 

cliloride  and  strong  ohiorhjdric  acid.  The  distillate  is  then  saturated 
Avith  sulphuretted  hydrogen,  and  the  arsenic  weighed  as  sulphidt, 
after  being  freed  fro.n  tracjs  of  sulphur  by  washing  with  carbon  bi- 
sulpiiide  aud  alcohol.  The  residual  liquid,  from  which  the  arsenic 
has  been  thus  removed  by  distillation,  is  then  tested  for  antimouy. 


Discussion. 

Dr.  Bekxaed  Dyer  drew  attention  to  a  remarkable  difference  in 
t-lie  results  obtained  on  testing  for  arsenic  by  Marsh's  process  when 
the  zinc  used  was  in  the  shape  of  rods  instead  of  being  granulated. 
Some  time  since  he  had  detected  arsenic,  not  a  mere  trace,  but  a 
tangible,  weighable  quantity,  in  a  certain  pigment,  but  his  results 
were  disputed  by  the  maker  of  the  colour,  who  stated  that  a  test  made 
with  rigid  precautions  by  another  operator  had  afforded  no  evidence 
of  the  pre^ence  of  arsenic.  The  speaker  had  therefore  met  the  other 
operator,  and  the  following  very  curious  results  were  obtained : — An 
ounce  or  two  of  his  (Dr.  Dyer's)  highly  purified  granulated  zinc 
■was  introduced  into  the  Marsh  apparatus,  together  with  pure  chlor- 
Ijydric  acid ;  at  the  end  of  an  hour  no  appreciable  deposit  was 
formed  in  the  heated  tube,  but  on  introducing  2  grams  of  the 
pigment  a  dense  arsenical  mirror  was  soon  obtained.  The  apparatus 
was  then  washed  out,  and  charged  with  cast  rod  zinc,  brought  by  the 
challenging  operator ;  not  only,  however,  was  no  deposit  formed  in 
the  tube  during  the  blank  trial,  but  also  on  introducing  2  grams 
of  the  pigment  no  indication  of  the  presence  of  arsenic  was  obtained, 
although  the  experiment  was  continued  during  an  hour.  Further 
experiments  were  made  with  this  cast  zinc,  in  which  arsenious  acid 
was  deliberately  added  ;  when  small  fractions  of  a  milligram  were 
taken,  and  gas  was  slowly  evolved,  the  arsenic  was  almost  completely 
held  back,  and  was  but  very  partially  deposited  even  when  several 
milligrams  were  taken,  the  results  being  altogether  different  from 
those  obtained  on  using  the  granulated  zinc.  A  number  of  samples 
of  cast  zinc  were  found  to  behave  similarly.  He  had  no  doubt  that 
some  condition,  probably  of  a  physical  kind,  prevailed  in  cast  zinc 
that  did  not  prevail  in  the  case  of  granulated  zinc.  The  matter 
required  further  investigation,  as  it  was  one  one  of  obvious  import- 
ance in  toxicological  work.  There  was  little  doubt  that  the  arsenic 
is  precipitated  in  the  generating  bottle.  Even  granulated  zinc  pro- 
dices  some  precipitation.  It  has  been  already  shown  that  the  fre- 
quently advocated  use  of  platinum  in  the  generating  bottle  tends  to 
hold  back  arsenic,  and  it  seems  probable  that  some  couple  may  be 
formed  in  cast  zinc. 
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*14-.  "The  action  of  I'glit  in  preventing  pi-trefacfve  decomposition  and 
in  inducing  the  formation  of  hydiogen  peroxide  in  organic  liquic  s." 
By  Arthur  Richardson,  Ph.D. 

Ifc  wa.s  shown  in  1878  by  Downes  and  Blunt  (Proc.  Roy.  Soc,  26, 
488)  that  the  development  of  bacteria  and  other  putrefactive  orgnn- 
isras  is  arrested  under  the  influence  of  sunlight  and  oxygen  ;  Janowski, 
Buclmer  and  Marshall  Ward  have  recently  made  observations  of  a 
similar  character.  Tliis  sterilising  influence  of  light  in  presence  of 
oxygen  has  apparently  always  been  regarded  as  the  outcome  of  an 
aciion  exercised  within  the  organism  ;  the  author  describes  a  number 
of  experiments  with  nrine,  made  witli  the  object  of  ascertaining 
whether,  wl\pn  sterilisation  has  been  etfected  by  light,  any  oxidising 
agent,  such  as  hydi-ogen  peroxide,  is  formed,  and  whether  such  sub- 
stance may  not  be  tlie  sterilising  agent. 

The  method  of  testing  is  fully  described,  reliance  being  chiefly 
placed  on  the  production  of  a  yellow  colour  on  the  addition  of  a  solu- 
tion of  titanic  oxide  in  sulphuric  acid ;  it  is  shown  that  this  test 
affords  a  means  of  accurately  estimating  small  amounts  of  hydrogen 
peroxide. 

The  author  finds  that,  although  no  hydrogen  peroxide  is  formed  by 
the  action  of  oxygen  on  sterilised  urine  in  the  dark,  an  appreciable 
amount  is  formed  on  exposing  such  urine  to  light,  which  is  a  proof 
that  the  production  of  the  peroxide  is  not  dependent  on  the  presence 
(if  organisms.  Urine  in  which  bacteria  have  once  flourished  and 
which  hf)s  then  been  sterilised  at  100°  no  longer  gives  hydrogen  per- 
oxide on  insolation. 

Substances  wliich  destroy  hydrogen  peroxide  were  found  to  facili- 
tate growth;  thus,  two  portions  of  sterilised  urine  were  exposed  to 
light  during  several  days,  and  to  one  of  them  was  added  a  quantity 
of  sterilised  manganese  dioxide;  both  were  then  placed  in  a  dark 
cupboard  :  whereas  both  originally  contained  hydrogen  peroxide, 
after  24  hours  that  to  which  no  manganese  peroxide  had  been  added 
alone  gave  the  yellow  colour  with  titanic  acid;  and  after  14  days, 
hmgoid  growths  had  developed  in  the  liquid  containing  manganese 
]ieroxide,  while  the  other  portion  was  still  clear  and  cont-ained  hydro- 
gen peroxide. 

Experiments  are  described,  showing  that  if  peroxide  of  hydrogen 
be  added  to  fresh  urine,  this  may  be  kept  during  a  considerable 
period  in  the  dark  without  the  peroxide  being  entirely  decomposed, 
and  that  its  presence  renders  the  liquid  much  less  prone  to  undergo 
change  under  the  influence  of  organisms,  while,  if  added  to  urine  in 
which  fermentative  change  has  already  set  in,  it  is  rapidly  decora- 
posed. 
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15.  "  The  supposed  saponification  of  linseed  oil  by  Dutch  white  lead." 
By  J.  B.  Hannay,  F.R.S.E.,  and  Arthur  E.  Leighton. 

Statements  are  quoted  from  technical  writers  showing  the  existence 
of  a  belief  that  white  lead  acts  on  the  oil  in  which  it  is  ground,  and 
even  indicating  that  the  heat  given  out  in  mixing  the  pigment  with 
oil  is  due  to  the  occurrence  of  an  interaction.  The  authors  show  that 
no  heat  is  given  out  on  mixing  oil  and  white  lead  without  undue 
friction,  and  that  the  heac  observed  in  manufacturing  operations  is 
due  to  the  conversion  of  the  energy  of  the  engine  into  heat  by 
friction. 

Also  that  white  lead  can  be  freed  from  oil  as  readily  as  any  other 
pigment  if  a  sufficient  quantity  be  used,  but  it  requires  100  c.c.  to 
every  gram  of  pigment  to  effect  a  complete  separation.  Oleate  of 
lead,  whether  basic,  neutral  or  acid,  is  shown  to  be  readily  soluble  in 
ether,  and  it  was  mixed  with  white  lead,  both  dry  and  ground  in  oil, 
and  then  extracted  with  ether,  thus  proving  that  if  present  it  would 
certainly  dissolve  in  the  ether  used  to  extract  the  oil.  The  method 
of  testing  is  described,  and  it  is  shown  that  by  passing  sulphuretted 
hydrogen  through  the  ethereal  solution  of  the  oleate,  the  fainte.st 
trace  of  oleate  can  be  detected. 

A  series  of  tests  carried  out  on  samples  of  Dutch  white  lead  pro- 
duced by  the  most  eminent  makers  is  then  described,  and  it  is  shown 
that  no  trace  of  oleate  is  present  in  any  of  them,  nor  does  any  in- 
soluble organic  compound  cling  to  the  lead  after  the  oil  is  extracted. 
It  is  shown  that  normal  carbonate  of  lead  dissolves  in  heated  oil  more 
readily  than  hj-drate,  and  that  the  hydrate  is  actually  less  acted  upon 
at  high  temperatures  than  either  Dutch  w^hite  lead  or  normal  carbon- 
ate, so  that  the  hydrate  does  not  saponify  the  oil. 

It  is  shown  that  so  small  a  quantity  as  0"01  of  oleate  will  seriously 
darken  white  lead  when  exposed  to  the  air,  and  in  presence  of  diluted 
sulphuretted  hydrogen  the  smallest  quantity  of  oleate  causes  tiie 
paint  to  darken  when  the  pure  white  lead  retains  its  colour,  showing 
that  the  formation  of  a  lead  oleate  would  be  deleterious. 

Discussiox. 

Mr.  Harlaxd  remarked  that  evidence  of  an  action  between  linseed 
oil  and  white  lead  was  to  be  found  in  the  fact  that  it  was  impossible 
to  wholly  remove  the  oil  from  an  ordinary  white  lead  paint  by  means 
of  ether. 

Mr.  Bertram  Blount  said  that  the  action  betAveen  the  linseed  oil 
and  white  lead  did  not  result  in  the  saponification  but  in  the  oxida- 
tion of  the  oil,  one  of  the  products  being  "linoxin,"  which,  though 


123 

soluble  in  alcohol,  was  scai'celj  soluble  in  ether.  This  explained  the 
fact  alluded  to  by  Mr.  Harland.  He  took  exception  to  Mr.  Hannay's 
experiments,  on  the  ground  that  he  had  used  lead  oleate,  and  not  the 
lead  linoleate  which  would  result  if  any  "saponification"  occurred  in 
linseed  oil. 

Mr.  W.  F.  Reid  drew  attention  to  the  work  of  Mulder  and  Petten- 
kofer,  which  showed  that  no  "  saponification "  was  effected  by  dry 
white  lead.  It  appeared  that  the  white  lead  promoted  slow  oxidation 
of  the  oil  and  not  "  saponification." 

The  President  said  that  he  failed  to  understand  the  author's  object 
in  bringing  such  a  communication  under  the  notice  of  the  Society. 
The  statements  made  by  the  writers  referred  to  could  scarcely  be 
taken  seriously;  such  men  would  probably  be  unable  to  explain  what 
"saponification"  meant.  Xo  chemist  would  suppose  that  carefully 
dried  white  lead  and  oil,  such  as  the  authors  used,  would  interact 
when  carefully  mixed,  or  that  even  carefully  dried  caustic  soda  would 
act  under  such  conditions.  It  was  apparently  the  universal  belief 
that  Dutch  white  lead  had  certain  peculiar  properties,  but  its  effect 
was  undoubtedly  a  complex  one,  in  which  probably  not  only  the 
white  lead  and  oil  played  a  part,  but  also  moisture,  air,  light  and 
time. 

In  reply,  Mr.  Haxxay  said  that  his  experiments  were  made  to  refute 
the  statement  made  in  several  technical  manuals  on  paints. 

16.  "Not':s  on  capillary  separation  of  substances  in  solution."    By 

Lester  Reed. 

Although  the  separation  of  salts  in  solution  by  selective  absorption 
in  bibuhjus  paper  has  been  partly  investigated  by  E.  Fischer  and  E. 
Schmidmer  (Annalen,  272,  156 — 169),  as  I  have,  in  ignorance  of 
their  experiments  as  well  as  of  those  of  Schonbein,  been  recently  in- 
vestigating the  same  subject  by  a  somewhat  different  method,  I  venture 
to  briefly  enumerate  some  of  the  observations  I  have  made.  My 
attention  was  first  forcibly  drawn  to  the  subject  by  noticing  the  wide, 
colourless,  very  sharply  defined  margin  which  is  obtained  when  a 
di'op  of  moderately  dilute  solution  of  eosin  (potassium  eoside)  is 
allowed  to  spread  upon  filter  paper,  although  a  saturated  solution  of 
eosin  does  not  yield  this  margin.  On  adding  potassium  chromate  to 
such  a  dilute  solution  of  eosin,  and  repeating  the  experiment,  the 
margin  obtained  is  no  longer  colourless,  but  yellow,  and  the  presence 
of  chx'omate  may  be  at  once  detected  in  this  margin  by  touching  it 
with  a  platinum  wire  moistened  in  a  solution  of  silver  nitrate,  which 
produces  a  dark  red  spot  on  the  yellow  margin.  If  this  yellow  margin 
be  cut  off  and  extracted  with  water,  a  solution  of  potassium  chromate 
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free  from  eosin  is  at  once  obtained;  and,  conversely,  eosin  free  from 
potassium  chroraate  may  be  obtained  if,  after  the  drying  of  the  drop. 
a  drop  of  pure  water  be  added  and  allowed  to  diffuse  outwards  from 
the  centre  ;  the  appearance  then  obtained  is  that  of  a  dark  red  central 
portion  surrounded  by  a  colourless  margin,  which  is  again  surrounded 
by  a  yellow  ring  of  potassium  cliromate,  a  practically  complete  sepa- 
ration or  analysis  of  the  mixture  of  the  two  salts  being  thus  effected 
in  a  very  short  time.     These,  with  a  few  other  similar  observations, 
are  my  initial  facts,  and   naturally  suggested  the  possibility  of  thus 
separating  many  other  substances,  as  well  as  the  use  of  porous  media 
other  than  filter  paper.     I  then  observed  that  in  some  cases  there  was 
a  very  narrow,  colourless  margin  outside  the  yellow  region  of  a  drop 
of  potassium  chromate  solution  which  had  been  allowed  to  spread  on 
niter  paper,     ^t  first  I  was  inclined  to   suspect  that  this  appearance 
was  merely  caused  by  the  advancing  solution  crushing  together  and 
driving  before  it,  by  its  expansion,  some  moisture  already  present  in 
the  filter  paper.     To  prevent  the  drying  of  the   drops   during  their 
expansion,  I  performed  most  of  the  experiments   in   an  atmosphere 
saturated  with  aqueous  vapour,  by  placing  the  filter  paper,  on  which 
the   drop    lay  on  a   small    porcelain  dish  containing  a  little   water, 
covering  this  with  a  bell  jar  moistened   on  the  inside  with  water, 
■When  thus  treated,  a  drop  of  moderately  dilute  solation  of  potassium 
chromate  affords   a  most  unmistakable,  colourless,  moist  margin,  in 
•which  silver  nitrate  fails  to  detect  chromate.     After  this  I  examined 
in  a  similar  way  the  diffusion  of  a  mixed   solution  of  ferric  chloride 
and  copper  sulphate,  testing  the  marginal  region,  after  allowing  about 
an  hour  for  expansion,  with    potassium  ferroeyanide,  which  demon- 
strated the  existence  of  a  marginal   ring  containing  copper  but  free 
from  iron.    Tn  the  case  of  a  solution  of  ammoniaalum,  using  as  tests  for 
ammonium  and  aluminium  respectively  Nessler's  test  and  tincture  of 
logwood  containing  ammonium  carbonate,  no  separation  of  the  con- 
stituents   was   detected,    both    extending    to    the   extreme   limit    of 
moisture:  so  that  in  this  case  I   have  not  obtained  any  free  water 
margin,  and  the  same  remark  will   apply  to  chrome  alum.     Employ- 
ing a  mixture  of  the  solutions  of  copper  sulphate,  ferric  chloride  and 
ammonia  alum,  a  beautiful  separation  is  readily  effected.     Externally 
in  this  case  there  is  a  ring  of  pure  alum  detectible  by  the  logwood 
test,  within   which  is  an   annular  zone  jointly  occupied  by  copper 
sulphate  and  alum,  which  is  shown  to  be  free  from  iron  by  yielding  a 
pure    chocolate    colour    with  potassium   ferroeyanide;    and,  lastly,  a 
central  zone  Avh'^re  all  three  salts  are  present  and  which  is  coloured 
dark  blue  by  ferroeyanide,  the  lines  of  demarcation   between  these 
three  zones  being  perfectly  sharp  and  definite.     Tn  applying  the  log- 
wood test  by  means  of  platinum  wire,  it  is  necessary  to  dry  the  minute 
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sp-t?  and  to  compare  them  with  similarly  dried  spots  yielded  by.  the 
sime  test  on  clean  filter  paper.  In  the  absence  of  alum,  the  drops  are 
buff;  in  its  presence,  purple.  Mercuric  chloride  is  a  salt  which,  even 
in  saturated  soliitioii,  very  readily  gives  a  free  water  margin.  Caustic 
potash  or  potassium  iodide  may  be  used  as  tests  for  it.  In  a  mixture 
of  solutions  of  lead  acetate  and  mercuric  chloride,  suffi(nently  dilute 
to  give  no  precipitate,  the  lead  is  observed  to  outstrip  the  mercury. 
Platinum  chloride  very  readily  gives  a  margin,  the  test  employed 
being  reduction  by  heat;  in  the  case  of  a  strong  solution  there  is  a 
tendency  to  form  a  double  margin,  which  suggested  tome  the  thought 
either  that  there  might  be  two  hydrates  of  platinum  chloride  present 
in  solution,  each  possessed  of  a  different  diffusibility,  or  else  that  some 
of  the  lower  chloride  was  present.  As  tbe  width  of  the  free  water 
margin  yielded  in  the  course  of  an  hour  or  so,  in  some  cases  at  any 
rate,  depends  very  much  on  the  strength  of  the  solution,  I  prepared 
a  solution  of  ferric  chloride  of  such  strength  as  to  yield  no  free  water 
margin,  and  then  diluted  it  until  a  slight  margin  began  to  appear. 
At  this  point  I  analysed  the  solution,  which  corresponded  roughly  to 
the  ratio  FeClg  :  2OUH2O.  On  continuing  the  dilution  in  geometrical 
progression  by  continuously  halving  its  strength,  the  free  water 
margin  rapidly  increased  in  diameter,  being  always,  however,  sepa- 
rated from  the  ii'on  region  by  a  sharp  line.  When  a  dilution  in  the 
ratio  of  about  FeCls  :  30,00aH2O  is  reached,  the  iron  seems  to  hare 
almost  lost  its  power  of  diffusing,  getting  little,  if  at  all,  beyond  the 
space  wetted  by  the  drop  when  it  first  falls  upon  the  paper.  Of 
course,  at  this  dilution  it  may  be  said  that  we  are  no  longer  dealing 
with  ferric  chloride,  but  with  the  products  of  its  dissociation  ;  and  this 
explanation  might  be  adequate  but  for  the  fact  that  an  extremely 
dikite  solution  of  sulphuric  acid  behaves  in  the  same  way.  A 
di-op  of  ferric  chloride  solution,  while  spreading  upon  filter  paper, 
frequently  presents  an  appearance,  more  or  less  noticeable,  of  con- 
centric rings,  suggesting,  perhaps,  the  presence  of  more  than  one 
hydrate  in  solution.  Imagining  that  the  presence  of  hydrates  in 
solution  might  be  in  some  way  or  other  connected  with  the  formation 
or  diameters  of  these  free  water  margins,  I  prepared  a  solution  of 
potassium  bichromate  corresponding  in  strength  to  Guthrie's  cryo- 
hydrate,  viz.,  K-^CraO?  +  292H2O.  It  readily  yielded  a  margin  of 
water,  and  it  is  remarkable  that  this  margin  is  of  about  the  same 
width  as  that  yielded  either  by  a  saturated,  or  by  a  very  much  more 
dilute,  solution  of  the  salt.  I  continued  the  dilution  of  this  solution 
in  geometrical  progression,  as  with  ferric  chloride,  until  I  brought  it 
to  l/128bh  of  the  strength  of  the  cryohydrate,  but  even  this  great 
dilution  had  little  or  no  effect  on  the  diameter  of  the  free  water 
margin,  a  result  notably  differing  from  that  obtained  in  the  case  of 
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ferric  chloride  or  sulphuric  acid.  Copper  sulphate  solntion,  on  the 
other  hand,  undergoes  great  change  in  diameter  of  free  water  margin 
on  dilution.  Hence  it  may  be  enquired  whether  a  change  in  the 
diameter  of  free  water  margin,  which  must  obviously  represent  a 
change  in  the  relative  velocities  of  water  and  the  dissolved  substance, 
may  not  in  all  cases  bean  evidence  either  of  dissociation  or  of  changis 
in  the  composition  of  the  hydrates  existing  in  solution.  Sulphuric- 
acid  yields  beautifully  definite  results,  the  test  relied  on  being  that  of 
drying  the  filter  paper  at  a  high  temperature,  when  the  portion  over 
which  the  acid  has  extended  chars.  A  free  water  mai'gin  begins  to 
be  formed  at  about  the  strength  of  1  part  of  acid  by  volume  to  200 
parts  of  water;  and  when  a  dilution  of  about  1  in  4000  is  reached, 
the  acid  (as  was  the  case  with  ferric  chloride)  seems  to  have  almost 
totally  lost  its  power  of  diffusiug,  and  yields  a  relatively  enormous 
free  water  margin.  It  would  be  very  interesting  if  it  could  be  shown 
that  this  inner  zone  of  non-diffusible  sulphuric  acid  represents  a 
definite  hydrate,  the  ditfusibility  of  which  is  arrested  by  its  enormons 
molecular  weight,  perhaps  approaching  those  of  such  non-diffusible 
colloidal  substances  as  the  albuminoids  ;  and  such  a  hydrate  might 
possibly  be  at  or  near  the  extreme  limit  of  possible  hydration  of  the 
acid.  With  regard  to  the  employment  of  porous  media  other  than 
filter  papei%  I  have  obtained  satisfactory  results,  both  with  the  mix- 
ture of  potassic  chromate  and  eosiu,  and  with  that  of  ferric  chloride 
and  copper  sulphate,  by  using  tubes  containing  powdered  kaolin 
lightly  rammed  down,  upon  the  top  of  which  the  solution  was  placed 
and  allowed  to  soak  downwards.  I  had  hoped  that  this  method 
of  separation,  or  some  modification  of  it,  might  have  proved  available 
for  the  separation  of  alkaloids  from  organic  matters  of  different 
nature,  with  a  view  to  their  subsequent  identification,  but  have 
hitherto  been  very  partially  successful  in  this  direction. 


17.  "Note  on  a  meta-azo-compound."  By  R.  Meldola  and  F.  B.  Burls. 

While  azo-compounds  of  the  ortho-  and  para-series  can  be  repre-r 

sented    either    as    hydiazones    or    as  true    azo-cunipounds     by    the 
formulas — 
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the  azo-derivatives  of  the  meta-series — 
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n:n-x 

cannot  be  formulated  as  hydrazoiies.  We  have  commenced  a  series 
of  experiments  having  for  their  object  the  preparation  of  members  of 
the  meta-series,  in  order  to  institute  a  comparison  between  their  pro- 
perties and  those  of  the  ortho-  and  para-series.  It  is  obvious  that  a 
comparative  study  such  as  we  propose  to  undertake  is  calculated  to 
throw  light  on  the  question  of  the  constitutioa  of  organic  colouring 
matters,  as  the  "  quinonoid  "  bonds  are  not  present  in  the  raeta-corn- 
pounds  according  to  our  present  method  of  formulation.  As  the 
work  must  be  for  the  present  interrupted,  owing  to  one  of  us  (F.  B.  B.) 
having  accepted  an  appointment  away  from  London,  we  desire  to 
place  our  results  on  record  in  this  preliminary  communication. 

The  first  compound  with  which  we  exptrimented  has  not  given  a 
decisive  result  on  account  of  certain  practical  diflBculties  which  we 
have  not  yet  sncceeded  in  overcoming.  The  only  satisfactory  com- 
pounds which  are  worth  studying  from  the  present  point  of  view  are 
evidently  those  of  the  type  CeHi-OH-X.X  [OH  :  N^X  =  1:3],  in 
Avhich  X  is  an  uusubstituied  hydrocarbon  radicle.  Metamidophenol 
was  diazotised  in  presence  of  chlorhydric  acid  in  the  usual  way  and 
combined  with  a-naphthylamine,  also  dissolved  in  chlorhydi-ic  acid. 
Tlie  mixture  of  the  two  solutions  gradually  became  of  a  deep  violet- 
red  colour.  The  azo-compound  was  finally  precipitated  by  the  addi- 
tion of  sodium  acetate.  The  precipitate  was  collected,  washed  Avith 
water  and  purified  by  dissolving  it  in  cold  dilute  caustic  soda,  filtering 
and  reprecipitating  by  acetic  acid;  it  was  then  digested  with  dilute 
ammonia,  washed  with  water  and  crystallised  alternately  from  dilate 
alcohol  and  benzene.     Analysis  showed  that  the  substance  was  pure. 

Calculated  for  HO-C6H,-]S",-C,„H6-NH.:  C,  7303  ;  H,4-94;  X,  15-96. 
Found  :   C,  7310  and  73-14;  H,  5.56  and  554  ;  N,  15-94. 

MetapJienoliizo-c-naphthylamine  may  be  fairly  assumed  to  have  the 
constitution  expressed  by  the  formula 

HO  \ /  ^^     H0_  \ / 

\ /    •    \ /       -  \ /  "X /• 

It  crystallises  in  dull,  orange-coloured  needles  fusing  at  196°.  Its 
solution  in  all  solvents  is  orange-coloured  and  it  possesses  strong  tinc- 
torial power  as  an  orange   dye-stuff.     It   is  both  acid  and  basic  in 
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properties,  readily  dissolving  in  cold  aqueous  solutions  of  alkalis, 
forming  orange-coloure  1  liquids  and  also  forming  well-defined  salts 
with  acids.  The  solutions  of  its  salts  are  of  a  magnificent  violet 
coloui'.  If  the  hydrazone  formula  be  assigned  to  the  compound,  it 
must  be  assumed  that  contact  with  acids  causes  its  transformation 
into  a  compound  of  the  azo-type,  as  the  molecule  is  strongly  basic 
towards  acids  and  the  presence  of  the  amido-group  is  indicated  by 
the  readiness  with  which  the  compound  can  be  diazotised.  It  dis- 
solves in  strong  sulphuric  acid,  forming  a  dull,  magenta-red  coloured 
solution,  becoming  violet  on  dilution,  and  on  the  further  addition  of 
water  the  sulphate  separates  out  in  brcmzy  crystals.  Of  the  salts,  tlie 
hydrochloride  was  specially  examined.  This  was  prepared  by  dissolv- 
ing the  base  in  boiling  alcohol  and  adding  strong  chlorhydric  acid  ; 
the  colour  of  the  solution  changes  from  orange  to  violet ;  the  hydro- 
chloride separates  out  on  cooling.  The  salt  forms  flat  needles  having 
a  beautiful  bronzy  lustre.  A  specimen  allowed  to  dry  in  the  air  for 
some  time  and  then  for  a  day  in  a  vacuum  gave  the  following  results 
on  analysis : — 

Calculated    for    HO-C6H4-N,-C,oH6-NH2,HCl,H20 :    CI,   1118;    X, 

13-22 ;  H,0,  5-67. 
Found:   CI,  11-36;  N,  131;   H,0,  5-73. 

The  salt  does  not  part  with  its  water  at  temperatures  below 
110 — \2')°,  and  the  loss  of  the  water  molecule  is  accompanied  by  a 
change  in  colour  from  a  metallic  bronze  to  a  dull  green. 

In  ordtr  to  further  characterise  the  azo- compound,  the  acetyl 
derivative  was  prepared  by  boiling  a  solution  of  the  substance  in 
glacial  acetic  acid  with  acetic  anhydride  till  the  original  violet 
colour  of  the  solution  had  changed  into  orange.  On  precipitating 
with  water  and  crystallising  the  product  from  dilute  alcohol,  it  was 
discovered  by  anal3-sis  that  it  probably  consisted  of  a  mixture  of  a 
monacetyl  with  a  diacetyl  derivative;  this  was  confirmed  by  the 
observ^ation  that  the  compound  did  not  completely  dissolve  in  dilute 
caustic  soda,  but  left  a  slight  residue.  Purification  was  effected  by 
this  means,  and  the  dissolved  (phenolic)  portion,  having  been  precipi- 
tated by  chlorhydric  acid,  wem  crystallised  from  dilute  alcohol  and 
then  from  dilute  a'^etic  acid  till  the  melting  point  was  constant. 
Bjaut'ful  golden  scales  were  thus  obtained  melting  at  23-2 — -.'35° 
and  giving  on  analysis  results  agreeing  with  the  formula  of  a  mon- 
acetyl derivative — 

Calculated  :   C,  70-81  ;   H,  4-91  ;  ^,  1377. 
Found:  C,  70-53;  H,  5-23;  N,  1370. 

As  this  compound  is  phenolic,  it  is  clear  that  the  acetyl  displaces 
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amidic  hydrogen  and,  therefore,  that  the  product  has  the  formula 
HO-CeHrN./CioHe-NH-C.HiO.  It  dissolves  m  alkali,  forming  an 
orange-coloured  solution  and  possesses  strong  tinctorial  properties. 
The  non-phenolic  derivative  was  not  formed  in  sufficient  quantity  to 
enable  us  to  obtain  sufficient  for  complete  examination.  The  melting 
point,  after  several  crystallisations  from  dilute  alcohol  and  benzene, 
was  about  226°  and  the  nitrogen  approximated  in  quantity  to  that 
required  by  the  diacetyl  derivative.  The  substance  forms  flat  needles 
of  a  golden  colour  and  is  also  an  orange  colouring-matter.  As  it  is 
non-phenolic,  the  hydroxylic  hydrogen  is  probably  displaced  as  repre- 
sented by  the  formula  C.HaO-O-CsHi-Ns-CmHs-lN'H-CoHaO. 

The  main  object  of  the  present  investigation  could,  not  be  realised 
in  this  case  owing  to  the  impossibility  of  displacing  the  NH2  group 
by  H.  The  method  usually  adopted  in  such  cases  was  tried  under 
various  conditions,  but  the  product  was  always  a  brown,  uncrystallis- 
able,  resinous  substance,  which  could  not  be  purified  by  any  artifice 
so  as  to  give  satisfactory  results  on  analysis.  The  substance  was 
phenolic  and  dissolved,  in  alkali,  forming  a  brown  coloured  liquid. 
It  may  have  contained  the  napbthaleneazometaphenol  sought  for,  but 
in  its  impure  condition  we  could  draw  no  conclusion  with  respect  to 
its  colour  properties.  The  experiments  are  therefore  being  extended 
to  other  compounds  of  the  same  series. 

18.  "  The  influence  of  moisture  in  promoting  chemical  action.     Pre- 
liminary note."    By  H.  Brereton  Baker,  M.A. 

It  has  been  shown  by  the  author  (C.S.  Trans.,  1885;  Phil.  Trans., 
1888)  that  when  moisture  is  removed  as  completely  as  possible,  certain 
sabstances,  e.g.,  carbon,  sulphur,  phosphorus  &c.,  can  be  heated  in 
an  atmosphere  of  oxygen  without  undergoing  visible  combustion; 
and  he  has  been  engaged  during  the  last  two  years  in  continuing  the 
iuvestigation,  with  the  object  of  ascertaining  in  what  way  moi.-ture 
promotes  chemical  action.  One  ot  the  cases  which  he  has  studied  is 
the  formation  of  ammonium  chloride  from  ammonia  and  hvdrogeu 
chloride.  A  difficulty  presented  itself  at  the  outset  in  drying  am- 
monia gas,  as  it  is  absorbed  by  phosphoric  oxide;  this  was  overcome 
by  drying  the  gas  as  completely  as  possible  by  freuhly  ignited  lime, 
after  which  it  was  found  that  phosphoric  oxide  did  not  absorb  any 
appreciable  quantity.  Hydrogen  chloride  was  dried  in  a  similar  way 
by  sulphuric  acid  and  finajly  by  a  week's  contact  with  phosphoric 
oxide.  On  allowing  the  dried  gases  to  mix,  wo  ammonium  chloride 
fumes  were  produced,  and  no  contiaction  was  indicated  by  the  mercury 
gauge  attached  to  the  apparatus ;  and  it  may  therefore  bo  concluded 
that   ammonia   and   hydrogen   chloride  do  not  combine  when  dry. 
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On  introducing  a  small  quantity  of  moist  air,  union  at  once  takes 
place,  however.  In  like  manner,  sulphur  trioxide  was  found  not  to 
unite  either  with  lime  or  barium  monoxide  or  copper  oxide.  Further- 
more, no  brown  fumes  were  produced  on  mixing  dry  nitric  oxide 
with  dry  oxygen.  The  author  is  engaged  in  studying  the  effect  of 
moisture  on  various  types  of  chemical  action,  and  he  hopes  soon  to  be 
able  to  communicate  the  results  to  the  Society. 

*19.  "  The  genesis  of  new  derivatives  of  camphor  containing  halogens 
by  the  action  of  heat  on  sulphonic  chlorides."  By  F.  Stanley 
Kipping,  Ph.D.,  D.Sc,  and  W.  J.  Pope. 

When  the  sulphonic  chlorides  described  in  a  recent  paper  are 
heated  at  temperatures  not  very  far  above  their  melting  points,  they 
undergo  decomposition,  sulphur  dioxide  being  evolved.  In  the  case 
of  camphorsulphonic  chloride,  chlorocamphor  is  produce  1,  in  accord- 
ance with  the  equation  CioHisO'SO.Cl  =  CoHisOCl  +  SO2;  at  the 
same  time  a  considerable  quantity  of  an  oil  is  formed,  the  nature  of 
which  remains  to  be  determined.  This  chlorocamphor  separates  from 
cold  dilute  alcohol  in  ai'borescent  forms;  it  melts  at  137 — 138°; 
analyses  gave  C  =  64-26,  H  =  8-47,  CI  =  19-35;  CioH,50Cl  requires 
C  =  64-37,  H  =  8-04,  CI  =  19-09. 

Br  heating  chlorocamphorsulphonic  chloride,  a  well-defiued  di- 
chlorocamphor  is  obtained,  which  crystallises  from  light  petroleum 
in  long  prisms  melting  at  118 — 119°;  like  the  sulphonic  chloride 
from  which  it  is  derived,  it  is  dextrorotatory,  its  specific  rotation  in 
chloroform  solution  being  a  little  higher  than  that  of  either  of  the 
known  dichlorocamphors,  namely,  [ajo  =  85°.  Analyses  gave 
C  =  54-27,  H  =  666,  CI  =  3184  and  32-04;  CoHuOCU  requires 
C  =  54-34,  H  =  6-34,  CI  =  3199. 

The  compound  prepared  from  broraocamphorsulphonic  chloride 
closely  resembles  dichlorocamphor  and  crystallises  from  light  petr- 
oleum in  lustrous  prisms  melting  at  142 — ^14.3° ;  like  the  latter,  it 
has  a  high  specific  rotatory  power,  namely,  [ajo  =  104°,  in  chloroform 
solution. 

These  three  derivatives  of  camphor  appear  to  be  different  from  any 
known  compounds,  and  their  further  study  will,  it  is  hoped,  throw 
light  on  the  complex  question  of  isomerism  in  the  camphor  series ;  it 
is  possible  that,  starting  from  the  corresponding  sulphobromides,  it 
will  be  possible  to  obtain  new  bromo-,  dibromo-  and  bromochloro- 
camphor  derivatives,  and  in  this  way  to  establish  fresh  cases  of 
isomerism  ;  experiments  with  this  object  in  view  are  in  progress, 

Dv.  Armstrong  informs  us  that  Dr.  Wynne  and  he  have  noticed  in 
the  course  of  their  studies  of  naphthalene  derivatives  that  a  number 
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of  sulphochlorides  undergo  decomposition  when  heated  above  their 
meltinor  points,  and  that  Dr.  Wynne  has  observed  that  the  sulpho- 
(.•hlorides  of  some  of  the  chlorinated  toluenes  behave  similarly.  Tbe 
study  of  the  behaviour  of  sulphochlorides  and  allied  compounds 
o^enerally  when  heated  is  therefore  desii'able,  and  will  be  carried  on  in 
the  Central  Institution  laboratory. 
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Extra  Meeting. — May  5tli,  1893. 
Dr.  Armstronsr,  President,  in  the  Chair. 

HOFMANN  MEMORIAL  ADDRESSES. 

The  President,  in  opening'  the  proceedings,  said  they  were  met  to 
do  honour  to  the  memory  of  a  man  to  whom  chemists  thronghotit 
the  world,  and  especially  British  chemists,  are  very  deeply  indebted 
— probably  to  a  far  greater  extent  than  we  shall  ever  be  able  to 
realise;  a  man  who  on  account  of  his  marvellous  and  manifold  gifts 
will  undoubtedly  rank  among  the  chemists  of  the  Victorian  era  as 
second  only  to  his  great  master  Liebig.  Hofmann,  even  if  judged  by 
his  published  work  alone,  would  take  the  very  highest  position;  but 
those  who  had  known  the  man,  however  slightly,  were  aware  that  he 
was  possessed  of  rare  personal  gifts  which  enabled  him  to  exercise  an 
influence  extending  far  beyond  the  limits  to  which  any  pureh' 
scientific  worker  can  attain.  It  is  on  this  account  very  difficult  to 
secure  a  satisfactory  presentment  of  the  man  and  especially  of  the 
influence  which  he  directly  and  indirectly  exercised  on  the  develop- 
ment of  chemical  science  and  its  industrial  application.  They,  how- 
ever, were  fortunate  in  that  they  had  succeeded  in  inducing  several  of 
the  Fellows  to  co-operate  in  this  arduous  task,  and  although  they  could 
not  hope  to  do  all  that  is  necessary,  the  contribution  the  Society  was 
thus  able  to  make  will  be  exceptionally  valuable,  as  the  three  gentle- 
men who  would  speak  of  Hofmann  that  night  all  had  peculiar  quali- 
fications. 

Lord  Playfair,  in  days  long  ago,  dwelt  happily  in  the  verdant  and 
fertile  fields  of  science,  and  the  more  often  we  had  evidence  of  his 
perenniid  and  vigoi'ous  youthfulness  the  more  we  must  lament  that 
he  was  ever  led  away  into  the  tortuous  paths  of  politics ;  in  those 
almost  prehistoric  times  be  was  not  a  mtre  spectator  but  an  active 
worker,  his  name  being  associated  in  the  records  of  science  with 
those  of  the  giants  Bunsen  and  Joule.  Among  others  there  was  a 
paper  by  him  on  '•  Transformations  produced  by  catalytic  bodies," 
published  45  years  ago  in  the  Society's  memoirs,  which  w.is 
worthy  of  perusal  even  now  and  which,  he  ventured  to  think,  dis- 
played greater  philosophic  grasp  of  the  problem  than  the  more 
recent  essays  on  the  subject.  He  had  been  astonished  in  readirg 
through  the  early  minutes  of  the  Society  to  see  how  active  an 
interest  the  then  Dr.  Lyon  Playfair  took  in  their  work:   how  he  was 
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frequently  his  proposals  were  carried  into  effect.  Xo  one  was  so 
well  qualified  as  was  Lord  Playfair  to  picture  to  us  the  state  of 
affairs  chemical  at  the  time  of  Hofmann's  arrival  here. 

Sir  Frederick  Abel's  qualifications  were  of  a  different  order — he 
■would  speak  directly  of  the  man  and  of  the  conditions  under  which 
he  worked  at  an  ef^pecially  interesting  period  in  his  career.  He 
believed  that  Sir  F.  Abel's  name  was  first  on  the  list  of  Hofmann's 
first  set  of  students,  and  that  he  was  his  first  English  assistant ; 
he  soon  became  and  ever  afterwards  remained,  he  might  say,  his 
willing  slave  as  well  as  friend,  for  Hofmann  had  the  power — 
and  hence  his  marvellous  influence — of  enslaving  all  who  came 
under  him,  and  of  makitg  them,  Avhether  they  willed  it  or  no, 
do  the  best  work  they  were  capable  of.  Sir  Frederick  Abel  by 
virtue  of  his  opportunities  and  his  abilities  was  the  man  to  whom 
alone  we  could  look  on  the  present  occasion.  His  devotion  to  the 
Society  was  well  known  to  most  of  the  Fellows  ;  but  there  were  few 
besides  the  officers  who  have  been  concerned  with  him  in  the 
management  of  its  affairs  who  ai"e  fully  aware  of  the  extent  to  which 
he  had  served  the  Society.  His  presence  thei^e  to-night  was  in  itself 
sufficient  evidence  of  the  deep  interest  he  still  took  in  their  work  and 
of  his  willingness  to  sacrifice  himself;  as  all  knew,  at  the  present 
time,  he  was  engaged  in  the  conduct  of  an  enterprise  of  extreme 
difficulty  and  magnitude — more  than  sufficient  to  tax  the  powers  of 
the  majority  of  men,  but  which  appeai-ed  in  no  way  to  satisfy  his 
insatiable  greed  of  work. 

Of  Dr.  Perkin,  who  would  speak  of  the  outcome  of  a  part  of  Hof- 
mann's scientific  work,  it  was  needless  to  say  much.  He  was  a  man 
of  whom  it  could  truly  be  said  that  his  works  ai"e  the  measure  of  his 
worth.  If  the  walls  of  the  room  in  which  they  were  assembled 
could  speak,  it  would  be  of  his  labours  before  all  others  that  they 
would  have  to  tell.  The  story  that  he  had  to  relate  was  of  entrancing 
interest — a  true  tale  of  magic,  but  full  of  deepest  moral. 

Lord  Playfair  said  that,  although,  when  he  was  at  Giessen,  Hof- 
mann was  about  two  yeais  his  senior  in  age,  Hofmann  was  studying 
mathematics  and  physics,  and  although  he  mixed  with  the  active 
workers  in  Liebig's  laboratory,  he  was  not  one  of  the  body,  and  did 
not  begin  to  work  there  until  some  time  afterwards ;  it  was  originally 
intended  that  he  should  devote  himself  to  philology  and  law,  of  which 
he  was  during  some  time  a  student.  Referring  to  his  remarkable 
linguistic  powers,  he  said  he  had  heard  him  make  speeches  in  several 
languages,  and  especially  remembered  one  occasion  when,  in  1867,  at 
a  memorable  banquet  given  by  the  French  chemists  to  those  of  foreign 
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countries,  Hofmann  proposed  the  health  of  their  hosts  iu  a  capital 
French  speech. 

He  then  spoke  of  the  position  of  chemistry  in  England  prior  to 
Hofmann's  arrival.  Both  in  the  last  and  the  early  part  of  the  pre- 
sent century,  England  was  not  wanting  in  gi'eat  chemical  investigators. 
Among  others,  Lord  Playfair  referred  to  Dalton,  incidentally  men- 
tioning that  he  could  never  forget  seeing  his  venerable  figare,  sup- 
ported on  the  arm  of  Dr.  Joule,  come  daily  to  hear  him  lecture  at 
Manchester  on  organic  chemistry.  Except  Graham,  under  whom  the 
speaker  studied  in  Glasgow  in  1835-36,  following  him  to  Loudon  as 
private  laboratory  assistant,  no  one,  however,  had  thought  of  opening 
his  laboratory  to  students.  Gi-aham's  example,  however,  spead,  and 
several  colleges,  and  even  the  universities,  slowly  adopted  the  view 
that  laboratories  were  necessary  to  teach  and  train  the  chemists  of 
the  future ;  but  all  who  desired  to  study  organic  chemistry  flocked 
to  Giessen,  and  returning  from  there  acted  as  missionaries  in  spread- 
ing a  knowledge  of  the  new  organic  chemistry.  An  e.xtraordinary 
influence  was  exercised  by  the  publication,  in  1840,  of  Liebig's 
celebrated  work.  Chemistry  of  Agriculture  and  Physiology,  which  was 
heightened  by  a  triumphal  tour,  made  two  years  later,  by  Liebig, 
through  this  country,  in  which  he  was  personally  conducted  by  the 
speaker.  The  immediate  effect  of  Liebig's  tour  was  to  make  chemistry 
a  popular  science,  and  to  induce  colleges  to  open  laboratories,  and 
hence  it  was  that  the  Royal  College  of  Chemistry  was  founded  iu 
1845.  Two  wise  men  were  mainly  instrumental  in  its  establishment 
— the  Prince  Consort  and  the  Queen's  physician,  Sir  James  Clark. 
They  saw  that  all  the  chemical  laboratories  in  existence  in  this 
country  wei'e  mere  accessories  or  subordinate  to  professional  training, 
the  students  entering  them  rarelj*  wishing  to  become  chemists  ;  and 
they  desired  to  found  a  college  where  chemistry  might  be  studied  for 
its  own  sake.  A  college  of  this  kind  without  endowments  could  not 
have  been  created  unless  a  strong  popular  feeling  had  arisen,  such  as 
Liebig's  work  had  promoted. 

After  referring  to  Hofmann's  appointment,  his  remarkable  lucidity, 
and  his  marvellous  powers  of  exciting  entliusiasm,  Lord  Playfair 
spoke  of  the  early  success  of  the  College  of  Chemistry,  and  then  pro- 
ceeded to  explain  how  it  was  that  it  so  soon  ceased  to  exist  as  an 
independent  institution.  Every  landowner  had  thought  that  Liebig's 
y^ook  was  to  be   his  salvation,  and  when  it  was  found  not  to  produce 

\'  expected  results,  popular  belief  in  chemistry  declined,  and  the 
"Ii     rport  accorded  to  the  college  gradually  dwindled.     At  this  time 

^  speaker  resigned  his  professorship  at  the  School  of  Mines, 
^Sdi   Hofmann   succeeded    him,    carrying   Avith    him  the    College  of 

'emistry,  which  then  ceased  to  be  an  independent  institution  :  tlie 
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change  was  inevitable  under  the  circumstances,  but  it  was  not  good 
either  for  the  college  or  chemical  science.  No  doubt  Hofmann  felt 
this,  and  was  affected  by  it  Avhen  he  was  offered  a  professorship  in  the 
Berlin  UniversitY,  where  he  went  in  1864. 

Lord  Playfair  concluded  his  address  bj  expressing  the  hope  that  he 
might  live  to  see  a  new^  college  or  institute  arise  like  a  phoenix  from 
the  ashes  of  the  old  one,  perhaps  in  connection  with  higher  university 
teaching  in  London,  as  a  supplement  to,  and  not  in  competition  with, 
existing  laboratories,  in  which  chemistry  might  be  taught  as  an 
independent  subject. 

Sir  Frederick  Abel,  at  the  outset  of  his  address,  referred  to  the 
commencement  of  his  own  career  as  a  chemist  as  an  illustration  of 
the  difficulties  attending  the  attempts  of  young  beginners  with  limited 
resources  to  acquire  a  knowledge  of  practical  and  analytical  chemistry, 
with  a  view  of  adopting  the  science  as  a  profession,  half  a  century 
ago.  In  the  autumn  of  1844,  he  had  entered  the  laboratory  of  the 
Royal  Polytechnic  Institution,  only  to  find  that  the  sole  means  of 
acquiring  some  practical  knowledge  consisted  in  plodding  unaided 
through  Brande's  Manual,  endeavouring  to  acquire  experimental 
skill  by  preparing  the  elements  and  their  compounds  according  to  the 
directions  therein  given,  and  to  become  acquainted  with  analysis  by 
following  Andrew  Parnell's  tables.  Several  other  young  chemists, 
who  afterwards  became  prominent  pupils  of  Hofmann,  were  in  a 
similar  position  at  that  time,  and  so,  when  the  temporary  laboratories 
of  the  new  college  were  opened  in  the  autumn  of  1845,  there  was  a 
small  band  of  aspirants  impatiently  waiting  to  avail  themselves  of  the 
benefits  of  the  system  of  instruction  which  had  already  acquired  so 
high  a  reputation  on  the  Continent. 

Sir  Frederick  then  recited  the  history  of  the  efforts  made  in  this 
country  as  early  as  1843  to  establish  an  institution  where  the  sys- 
tematic study  of  chemistry  as  a  profession  in  itself  could  be  pursued, 
referring  to  the  prominent  part  taken  in  the  matter  by  Dr.  John 
Gardner,  the  translator  of  Liebig's  Letters  on  Chemistry,  and  Mr.  J. 
Lloyd  Bullock,  one  of  Liebig's  earlier  pupils,  and  pointing  out  how 
very  nearly  a  National  Practical  School  of  Chemistry  became  asso- 
ciated with  the  Royal  Institution.  After  the  failure  of  the  negotia- 
tions Avith  the  Royal  Institution,  the  agitation  was  continued,  and 
ultimately,  at  a  public  meeting  at  the  temporary  ofiices  of  the  College 
of  Chemistry  on  July  29,  1845,  a  definite  form  was  given  to  the 
proposed  Institution,  and  a  Council  and  Executive  Officers  were  ap- 
pointed, after  which  the  first  all-important  subject  to  receive  anxious 
consideration  was  the  appointment  Of  a  Professor.  The  circumstances 
attending  Hofmann's  appointment  were  next  referred  to. 
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Temporary  laboratories  were  fitted  up  iu  George  Street.     Tweaty-  '" 

six  students  entered  in  the  first  session,  among  -whom  were  F.  Ai 
Abel,  C.  L.  Bloxam,  Warren  De  la  Rue,  R  Galloway,  Henry  How, 
E.  C.  Nicholson  and  Thomas  Rowney. 

Hofmann's  complete  sway  over  his  pupils,  said  Sir  F.  Abel,  was  at 
once  secured  by  his  indomitable  perseverance  and  inexhaustible 
patience  with  the  dallest,  his  earnestness  of  manner,  his  clearness  of 
exposition,  rendered  additionally  attractive  by  an  inherent  quaintness 
and  a  power  of  happily  rendering  German  expressions  into  graphic 
English.  Those  first  two  sessions  of  the  College,  in  the  scantily 
equipped  laboratories,  with  make-shift  contrivances  of  the  crudest 
character  and  an  utter  absence  of  any  convenience  for  conducting 
investigations,  must  have  been  a  sore  trial  of  patience  and  powers  of 
endurance  to  the  impetuous  young  teacher,  and  to  the  enthusiastic 
worker,  whose  only  recreation  was  the  pursuit  of  original  research 
When  to  these  circumstances  is  added  the  mental  strain  involved  in 
the  almost  continuous  pursuit  of  instruction  and  discussion  in  a 
foreign   language,  for  at  least  eight   hours  daily,  to   say  nothing  of  i 

continued  anxious  consultations  with  the  Council  and  oflB.cials  of  the  ' 

College  regarding  ways  and  means  ;  the  heavy  work  connected  with 
the  erection  and  equipment  of  the  permanent  laboratories  ;  the 
grappling  with  the  problems  of  maintaining  and  fostering  public 
interest  in  the   Institution,  and  of  keeping  current  expenses  within  , 

very  moderate  bounds :   it  is  self-evident  that  no  small  moral  courage  ' 

and  powers  of  endurance  were  needed  for  the  successful  accomplish- 
ment of  these  duties ;  for  the  maintenance  of  the  confident  and 
apparently  light-hearted  demeanour,  and  of  the  power  of  instilling 
into  others  confidence  of  future  success,  which  were  peculiarly  cha- 
racteristic of  Hofmann  in  those  days  of  supreme  difficulty.  But 
these  very  characteristics,  added  to  his  genial  and  charming  manner, 
high  flow  of  spirits  and  originality  in  conversation  and  correspond- 
ence, secured  to  him  devoted  friends,  not  merely  among  colleagues 
and  pupils,  but  in  whichever  direction  social  intercourse  was  opened 
up  to  him.  Just  as  his  earnestness  of  purpose  and  enthusiasm 
kindled  corresponding  qualities  in  a  large  propoi-tion  of  his  pupils, 
so  also  his  sanguine  temperament  and  airy  treatment  of  difficulties 
maintained,  among  many  of  the  early  friends  and  important  patrons 
of  the  struggling  Institution,  a  steadfastness  of  purpose  which  other- 
wise would  doubtless  have  speedily  waned. 

Hofmann's  method  of  teaching  and  his  powers  as  a  lecturer  were 
next  alluded  to. 

Thirty-seven  students  entered  in  the  second  session,  making  sixty- 
three  in  all,  and  the  laboratories  became  inconveniently  crowded. 
The  third  session  was  commenced  in  the  new  laboratories  in  Oxford 
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Street  in  October,  1846.  These  included  a  small  pi-ivate  laboratory 
for  the  Professor,  and  here  Hofmann  at  once  resumed  research  -w'oi'k, 
Nicholson  acting  as  his  assistant. 

There  is  but  one  opinion  among  those  who  can  appreciate  the 
stupendous  difficulty  of  the  task  so  brilliantly  accomplished  by  Hof- 
mann, in  placing  the  College  of  Chemistry  upon  a  sure  foundation, 
and  in  securing  to  it,  within  a  very  few  years,  a  high  position  among 
the  chemical  schools  of  Europe — that  his  success  was  ascribable  to 
the  possession  of  a  happy  and  rare  combination  of  the  highest 
talents  as  a  teacher  with  exceptional  powers  as  an  iuvestigator,  in- 
exhaustible industry  and  energy,  and  an  enthusiasm  not  to  be  sub- 
dued by  any  obstacles — a  characteristic  quality  possessed  in  the 
highest  degree  by  his  great  master,  Liebig. 

The  severity  of  work  and  many-sided  training  which  those  who 
assisted  Hofmann  in  the  early  days  of  the  College  of  Chemistr\  avhs 
illustrated  by  an  account  of  Sir  F.  Abel's  experience  during  five  years 
as  an  assistant. 

Sir  F.  Abel  then  referred  to  the  more  prominent  pupils  of  Hof- 
mann :  to  the  character  of  the  researches  carried  on  in  the  College;  to 
Hofmann's  faculty  of  gauging  the  abilities  and  special  qualifications 
of  those  who  worked  under  him,  and  his  power  of  directing  and 
stimulating  them;  to  his  marvellous  literary  and  linguistic  skill; 
and  to  the  ease  with  which  he  made  friends.  The  pleasure  with 
which  he  always  referred  to  his  career  in  London  was  illustrated  by 
a  letter  addressed  by  Hofmann  to  the  Prince  of  Wales,  who,  as 
President  of  the  Society  of  Arts,  wrote  to  him,  in  1882,  congratu- 
lating him  on  being  the  recipient  of  the  Albert  medal. 

Dr.  Perkin  said  that  he  was  charored  with  the  duty  of  giving  an 
account  of  the  rise  and  progress  of  the  coal-tar  colour  industry,  with 
which  Hofmann's  name  was  so  inseparably  connected,  which  he  had 
been  requested  to  make  to  a  large  extent  autobiographical. 

Aniline  was  Hofmann's  first  love,  the  subject  of  his  first  research, 
and  he  was  the  first  to  recognise  the  presence  of  benzene  in  coal  tar ; 
in  184.5,  at  his  instigation,  Charles  Mansfield  undertook  the  investi- 
gation of  the  coal-tar  light  oils,  in  the  course  of  which  he  sacrificed 
his  life,  while  obtaining  results  of  the  utmost  value,  both  scientifically 
and  technically.  Dr.  Perkin  said  that  he  entered  as  a  student  under 
Hofmann  when  in  his  15th  year,  at  the  time  when  the  Royal  College 
of  Chemistry  became  a  part  of  the  School  of  Mines  :  he  soon  got 
through  the  ordinary  analytical  course,  and  began  to  work  at  research — 
the  problem  which  he  was  set  by  Hofmann  to  solve  being  to  prepare 
a  base  from  the  hydi'ocarbon  anthracene.  Although  the  desired  base 
was  not  obtained,  the  compound  now  known  as  anthi-aquinone  was 
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prepared,  and  also  chloro-  and  bromo-derivatives  of  anthracene,  but 
the  results  of  the  analyses  Avere  unintelligible,  and  it  never  occurred 
to  them  to  doubt  the  correctness  cf  Dumas  and  Laurent's  formula  for 
anthracene,  Ci5Hi2.  The  experience  thus  gained,  however,  proved  of 
great  value  later  on. 

When  in  his  17th  year,  he  was  promoted  to  the  position  of  an 
assistant  in  the  Research  Laboratory,  and  as  he  had  necessarily  little 
time  for  private  work  in  the  day  time,  a  room  at  home  was  roughly 
fitted  up  where  he  was  able  to  work  in  the  evenings  and  during  vaca- 
tions. Here  a  research  was  carried,  on  jointly  with  Mr.  Church,  also 
an  assistant  in  the  Research  Laboratory  at  the  College,  on  some 
colouring  matters  derived  from  dinitrobenzene  and  dinitronaphthal- 
ene,  in  the  cour.<=e  of  which  amidoazonaphthalene  was  prepared, 
which  appears  to  have  been  the  first  compound  obtained  of  the  diazo- 
class  shown  to  possess  dyeing  powers. 

At  about  this  time  the  artificial  formation  of  natural  organic  sub- 
stances attracted  much  attention,  and.  Hofmann  specially  referred  to 
the  importance  of  preparing  quinine  in  his  report  of  the  Royal 
College  of  Chemistry,  pointing  out  that,  judging  from  its  composi- 
tion, it  might  be  a  derivative  of  naphthylamine.  Dr.  Perkin  said  that 
as  a  young  chemist  he  was  ambitious  to  work  on  the  subject  and, 
probably  fired  by  Hofmann's  remarks,  began  to  think  how  quinine 
might  be  formed  :  it  occurred  to  him  that  it  might,  be  produced,  by 
oxidising  allyltoluidine,  and  experiments  in  this  direction  were 
accordingly  made — needless  to  say,  to  no  purpose,  but  the  results  led. 
him  to  experiment  on  the  oxidation  of  salts  of  aniline,  and.  on  using 
potassium  bichromate  a  product  was  obtained  containing  among 
other  substances  the  colouring  matter  afterwards  known  as  aniline 
purple,  Tyrian  purple  or  mauve.  These  experiments  were  made  at 
home  in  the  Easter  vacation  of  1856.  In  the  summer  vacation  tbe 
pi'eparation  of  the  colouring  matter  was  undertaken  on  a  small 
technical  scale  in  the  back  garden  at  home,  and  ultimately  the 
process  was  pa'ented  on  August  26,  1856.  Not  long  afterwards,  in 
conjunction  with  his  father  and  brothei",  he  commenced  the  manu- 
facture of  the  dye.  The  extraordinary  difficulties  to  be  ovei'come 
were  then  referred  to  ;  not  only  had  all  the  mechanical  appliances  to 
be  devised,  but  at  this  time  benzene  was  made  in  but  small  quantities 
and  niti'ic  acid  of  sufficient  strength  could  not  be  procured  com- 
mercially ;  moreover,  methods  of  dyeing  with  the  new  colour  had  to 
be  worked  out. 

Dr.  Pei'kin  then  referred  to  the  discovery  of  fuchsine  (rosaniline) 
in  France,  and  explained  how  Messrs.  Simpson,  Maule  and  Nichol- 
son, originally  manufacturers  of  fine  chemicals,  began  its  manufacture. 
Through  Nicholson,  Hofmann  at  this  time  exercised  an  all-important 


influence  on  the  industry.  Hofmaun  had  always  insisted  on  the  abso- 
lute necessity  of  obtaining  products  in  as  nearly  pure  a  condition  as 
possible,  and  had  thoroughly  imbued  Nicholson,  who  had  earned  out 
several  investigations  under  him,  with  this  idea  ;  owing  to  Nicholson's 
skill,  his  firm  soon  succeeded  in  supplying  fuchsine  in  a  crystallised 
condition,  and  the  example  thus  set  has  been  of  the  greatest  value. 

Hofmann's  own  early  investigations  of  rosaniline  and  its  various 
derivatives  were  then  referred  to,  and,  after  sketching  the  further 
developments  of  the  industry,  Dr.  Perkin  drew  attention  to  Hof- 
mann's various  researches  bearing  on  derivatives  of  coal-tar  products. 

In  the  latter  part  of  his  address  he  more  briefly  referred  to  the  rise 
of  the  alizarin  industry,  pointing  out  that,  although  Hofmann  had 
taken  no  part  in  this,  it  was  undoubtedly  the  fact  that  his  early 
introduction  to  anthracene,  which  he  owed  to  Hofmann,  was  the 
cause  of  his  becoming  interested  in  the  subject  immediately  Graebe 
and  Liebermann's  great  discovery  was  announced.  As  in  the  case  of 
the  aniline  colour  industry,  so  in  that  of  the  alizarin  industry,  all  the 
necessary  machinery  had  to  be  devised,  and  many  of  the  materials 
required  bad  to  be  specially  prepared  for  the  purpose. 

Hofmann's  researches  in  connection  with  coal-tar  colouring  matters 
extended  over  a  period  of  25  years,  from  1862  to  1887,  and  through 
these  and  the  training  which  he  imparted  to  those  of  his  students 
who  took  part  in  the  industry  he  exercised  an  influence  unique  in  the 
history  of  modern  industrial  enterprise. 
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RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in  Jane. 
Fellows  desiring  gi^ants  are  requested  to  make  application  before 
June  10th. 


NOTICE    TO    AUTHORS    OF    PAPERS. 

Authors  are  particularly  requested  to  send  their  papers  to  the 
Secretaries,  at  Burlington  House,  not  later  than  the  Mo7iday  previous 
to  the  meeting  at  which  they  are  to  be  read. 

In  all  cases  an  abstract  of  each  paper  should  be  supplied  for  inser- 
tion in  the  "  Proceedinsfs." 
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PROCEEDINGS 

OF    THB 

CHEMICAL    SOCIETY. 

No.  125.  Session  1893-94. 

May  18fch,  1893.     Dr.  Armstrong,  President,  in  the  Chair. 

Mr.  H.  A.  D.  Jowett  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
S,  W.  M.  Davy,  Sharrow  View,  Sharrow,  Sheffield ;  James  John 
Howitt,  Dunley,  Toft  Road,  Knutsford ;  John  Walter  Leather,  15, 
Bradgate  Road,  Catford,  S.E. ;  K.  P.  McElroy,  1,412,  Sixteenth 
Street,  Washington,  U.S.A. ;  John  Watson  Napier,  Minto  House, 
Edinburgh ;  Claude  Theodore  James  Vautin,  10,  Hanover  Square, 
London  ;  Edward  Augustus  Warmington,  266,  Castle  Street,  Dudley. 

Of  the  following  papers  those  marked  *  were  read : — • 

*20.  "Studies  on  the  formation  of  ozone.    11."    By  W.  A.  Shenstone 
and  Martin  Priest. 

The  authors  have  submitted  a  known  volume  of  oxygen  confined 
in  an  ozone  generator  of  the  Brodie  pattern  to  the  influence  of  dis- 
charges produced  by  varying  differences  of  potential,  and  have 
determined  the  amount  of  ozone  produced  by  observing  the  change 
in  volume  by  means  of  a  mercury  manometer.  A  full  description  is 
given  of  the  contact  breaker  used,  of  the  means  adopted  to  measure 
the  differences  of  potential,  to  prevent  the  ozone  coming  into  contact 
with  the  mercury,  &c.  ;  in  some  of  the  experiments  the  discharge 
from  an  induction  coil,  in  others  that  from  an  influence  machine,  was 
used.     The  following  conclusions  are  drawn  : — 

1.  It  is  possible  to  obtain  very  fairly  concordant  results. 

2.  Provided  that  the  path  of  the  discharge  be  not  too  short  at  any 
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point  in  tlie  ofenerator,  the  maxiamm  proportion  of  ozone  that  can  be 
produced  at  a  given  temperature  and  pressure  is  nearly  independent 
of  the  difference  of  potential  employed,  provided  tbat  this  be  between 
the  limits  of  33  and  69  C.G.S.  (electrostatic)  units. 

3.  If  the  path  of  the  discharee  be  very  short  at  any  point  in  the 
generator,  the  maximum  proportion  of  ozone  that  can  be  obtained 
has  an  inverse  relation  to  the  differences  of  potential  employed. 

4.  The  rapidity  with  which  oxygen  is  converted  into  ozone  in  a 
given  ozone  generator,  and  under  given  conditions  of  temperature 
and  pressure,  is  greater  when  great  than  when  small  differences  of 
potential  are  employed,  or,  in  other  words,  a  given  percentage  of 
ozone  can  be  obtained  more  quickly  by  employing  a  high  difference 
of  potential  than  by  means  of  a  lower  one. 

5.  The  maximum  proportion  of  ozone  that  is  obtained  in  a  given 
generator,  at  given  temperature  and  pressure,  is  less  when  the  number 
of  di.scharges  in  unit  of  time  is  very  great  than  when  it  is  more 
moderate. 

6.  The  highest  proportions  of  ozone  can  be  obtained  (at  given  tem- 
perature and  pressure,  and  if  a  given  difference  of  potential  be 
employed)  by  using  a  generator  made  of  very  thin  glass  and  in 
which  the  inner  tube  fits  into  the  outer  tube  rather  closely,  but  such  a 
generator  acts  very  slowly  if  the  mingling  of  its  contents  depend  upon 
diffusion. 

7.  A  greater  proportion  of  oxygen  can  be  converted  into  ozone  in 
a  given  generator  by  means  of  a  given  difference  of  potential,  the  gas 
being  maintained  at  a  given  temperature  and  pressure,  by  the  action 
of  an  induction  coil  than  by  means  of  a  "  Wimshurst  "  or  "  Voss  " 
machine. 

The  authors  conclude  from  their  results  that  the  silent  dis- 
charge acts  by  decomposing  oxygen  molecules  into  their  atoms, 
which,  subsequently  re-combine  to  a  greater  or  less  extent  (according 
to  the  temperature  and  pressure)  to  form  the  triatomic  molecules  of 
ozone  ;  and  that  ozone  is  not  formed  by  the  direct  action  of  the 
discharge. 

Discussion. 

Professor  McLeod  referred  to  the  heating  effect  of  the  discharge, 
and  asked  whether  it  had  been  noticed  that  a  rise  of  temperature 
took  place  in  the  inner  vessel  of  the  generator  which  might  account 
for  the  decomposition.  He  drew  attention  to  the  possibility  of 
producing  ozone  in  considerable  quantity  by  subjecting  oxygen  under 
pressure  to  the  influence  of  the  discharge  in  a  tube  one  end  of  which 
was  at  a  low  temperature :    uufoitunately  the  tendency  of  ozone  to 
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.explode  when  in  the  liquid  condition  appeared  to  be  a  barrier  to  the- 
successful  application  of  this  method. 

Professor  Ramsay  commented  on  the  fact  that  the  authors  had  paid 
attention  only  to  the  influence  of  difference  of  potential,  and  had  not 
taken  into  account  what  was  probably  of  more  importance,  viz.,  the 
quantity  of  electricity  in  the  dischai'ge. 

Mr.  Crookes  concurred  in  Profe.ssor  Ramsay's  criticism,  and  said 
that  perhaps  the  difference  observed  in  the  case  of  the  coil  and  influence 
machine  might  be  ascribable  to  this,  as  the  coil  would  afford  a 
larger  quantity  of  electricitj- ;  and  that  a  rapid  discharge  would  also 
afford  a  smaller  quantity  of  electricity  than  a  slow  one.  Locally  the 
temperature  might  be  very  high  in  such  tubes.  He  then  referred  to 
the  difficulty  he  had  frequently  met  with  in  causing  a  discharge  to 
pass  in  "  Tesla  "  tubes :  a  tube  through  Avhich  no  discharge  would 
pass  during  several  minutes  would  suddenly  become  luminous,  but 
only  when  charged  dangerously  near  to  the  breaking  point. 

Mr.  G.  K".  HuxTLT  asked  whether  Mr.  Shenstone  intended  to 
study  the  effect  of  temperature  on  the  yield  of  ozone ;  as  it  was  a  sub- 
stance in  the  formation  of  whicih  heat  was  absorbed,  its  stability 
should  reach  a  maximum  at  a  temperature  fixed  by  its  physical 
constants,  and  either  above  or  below  this  temperature  the  vield  of 
ozone  should  fall  off.  In  connection  with  this,  the  production  of 
ozone  at  1200 — 1300°  C,  observed  by  Troost  and  Hautefeuille,  re- 
quired confirmation. 

The  President  regretted  that  no  electricians  were  present  to  dis- 
cnss  the  arrangements  adopted  by  the  authors.  Professor  J.  J 
Thomson,  he  knew,  held  the  view  that  the  electric  discharge  in  gases 
was  of  the  nature  of  chemical  action.  Personally  he  was  not  satisfied 
with  the  evidence  adduced  by  Cundall  and  Shenstone  that  only 
oxygen  was  concerned  in  the  production  of  ozone  ;  he  was  of  opinion 
that  it  would  eventually  have  to  be  admitted  that  the  formation  of 
ozone  was  the  outcome  of  an  electrolytic  change,  in  which  probably 
conducting  moisture  was  concerned,  somewhat  as  expressed  by  the 
symbols 

0-2  OHo  n    —  O3  HoO 
Oo'  OH,'  ^-  -*  O;  H,0- 

Mr.  Shexstoxe,  in  reply,  said  that  the  electricity  does  not  Aotn 
directly  from  the  induction  coil,  or  rnachine,  into  the  ozone  gene- 
rator. It  acts  inductively ;  the  ozone  generator  being  a  sort  of 
condenser  with  a  compound  dielectric  consisting  of  two  lavers  of 
glass  with  a  layer  of  oxygen  between  them.  The  discharge  inside 
the  ozone  generator  depends  on  a  surface  electrification  set  up  on  the 
glass.  The  "quantity"  of  electricity  which  passes  through  the 
oxygen  in  a  given  ozone  generator  at  each  discharge  depends  on  the 
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difference  of  pofcetrfial  fhus  set  up,  and  tbis  in  its  turn  depends  on 
the  difference  of  potential  of  the  inducing  charge  at  the  two  electrodes 
of  the  generator.  Therefore  when  the  difference  of  potential  of  the 
inducing  charge  is  increased,  the  quantity  of  electricity  which  takes 
part  in  a  discharge  is  increased,  and  vice  versa,  and  we  are  in  fact 
studying  the  effect  of  different  "  quantities  "  of  electricity  on  the 
gas,  and  we  know  when  we  increase  or  decrease  the  quantity. 

With  regard  to  the  suggestion  that  the  greater  "  quantity  "  of  the 
current  of  a  coil  may  explain  some  of  the  phenomena,  it  would  seem 
that  this  is  not  likely  to  influence  the  inductive  effect  of  a  charge  at 
a  given  difference  of  potential.  It  would  simply  make  it  possible  to 
bring  up  the  cTaarge  to  the  desired  difference  of  potential  somewhat 
more  quickly  by  means  of  a  coil  than  by  means  of  a  machine. 

They  had  not  observed  any  extra  heating  of  the  acid  in  the  inner 
tube  of  the  generator,  but  rather  the  contrary.  Referring  to  Mr. 
Crookes'  remarks,  he  said  that  they  had  sometimes  observed  that  the 
production  of  ozone  did  not  set  in  until  after  some  time. 

*21.  "  The  relative  strengths  or  '  avidities '  of  some  compounds  of  weak 
acid  character."    By  John  Shields,  D.Sc,  Ph.D. 

The  author  has  calculated  the  relative  strengths  of  a  number  of 
compounds  of  weak  acid  character  from  the  rate  at  which  salt  solu- 
tions hydrolyse  ethylic  acetate  (Phil.  Mag.  [5],  35,  365). 

The  comparison  has  been  made  in  deci-normal  solution,  the  "  dis- 
sociation ratio  "  being  taken  as  the  measure  of  relative  strength  or 
"  avidity,"  and  in  order  to  obtain  a  better  idea  of  their  relative 
strengths  the  compounds  examined  have  been  compared  with  some 
of  the  stronger  acids  taken  from  Ostwald's  tables.  The  results  are 
contained  in  the  following  table,  from  which  it  will  be  seen  that  in 
deci-normal  solution,  hydrogen  chloride,  for  example,  is  about  100,000 
times  stronger  than  phenol. 

Hydrogen  chloride     100 

Trichloracetic  acid      

Dichloracetic      „        , 

Monochloracetic  acid     

Acetic  ,, 

Biboric  „    , 

Hydrogen  cyanide , 

Phenol      , 

Carbonic  acid , 


68 

33 

4 

•3 

0 

•35 

0 

•0057 

0 

•0026 

.  0 

•00094 

0 

•00091 
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*22.  "  The  boiling  points  of  homologous  compounds.    Part  I.  Simple 
and  mixed  ethers."    By  James  Walker,  Ph.D.,  D.Sc. 

The  author  finds  that  the  boiling  points  of  many  homologous  series 
may  be  expressed  by  means  of  the  relation  T  =  aM*,  where  T  is  the 
boiling  point  on  the  absolute  scale,  M  the  molecular  weigbt,.  and  a 
and  b  constants  which  have  values  peculiar  to  each  series.  He 
applies  the  formula  to  the  ethers  prepared  and  investigated  by 
Dobriner  (Annalen,  243,  1)  and  Pinette  (Annaleru,  243,  33).  The 
difference  between  the  calculated  and  observed  values  is  generally 
considerably  less  than  a  degree.  The  following  rule  is  a  deduction 
from  the  formula: — The  logarithm  of  the  ratio  of  the  absolute  boiling 
points  of  any  two  members  of  a  homologous  series,  divided  by  tbe 
logarithm  of  the  ratio  of  their  molecular  weights,  is  constant. 

23.  "  The  conditions  determinative  of  chemical  change."    By  Henry 

E.  Armstrong. 

Notwithstanding  the  large  amount  of  evidence  now  placed  on 
record  that  substances  commonly  supposed  to  be  capable  of  directly 
interacting  do  so  only  in  the  presence  of  at  least  one  other  substance, 
chemists  do  not  appear  to  have  arrived  at  any  clear  and  consistent 
understanding  of  the  conditions  determinative  of  chemical  change : 
as  each  fresh  case  is  recorded,  we  continue  to  express  surprise,  over- 
looking the  fact  that  Faraday,  in  his  early  "  Experimental  Researches 
in  Electricity,"  clearly  foresaw  what  the  conditions  were,  and  that 
but  a  sligfht  extension  of  liis  sfeneralisations  is  needed  to  frame  a 
comprehensive  theory.  The  subject  is  of  such  importance  that  it 
appears  to  me  desirable  to  discuss  the  bearing  of  recent  observations, 
especially  as  they  to  some  extent  necessitate  the  modification  of  views 
that  I  have  expressed  elsewhere,  and  in  order  to  attract  the  attention 
of  physicists,  to  whom  we  must  now  look  for  guidance  in  these 
matters. 

Eight  years  ago,  in  the  course  of  the  discussion  on  Mr.  H.  B. 
Baker's  communication  on  "  Combustion  in  dried  gases "  (these 
Proceedings,  1885,  40),  I  defined  chemical  action  as  reversed  electro- 
lysis :  in  other  words,  in  order  that  chemical  action  may  take  place, 
it  is  essential  that  the  system  operated  on  comprise  an  electrolyte.  I 
then  pointed  out  that  as  neither  hydrogen  nor  oxygen  was  an  electro- 
lyte, a  mixture  of  only  these  two  gases  should  not  be  explosive ;  and, 
moreover,  that  as  water  was  not  an  electrolyte,  and  it  was  scarcely 
probable  that  water  and  oxygen  or  hydrogen  would  form  an  electro- 
lyte, it  was  difiicult  to  understand  how  the  presence  of  water  pure 
and  simple  should  be  of  influence  in  the  case  of  a  mixture  of  hydrogen 
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and  oxygen.  This  forecast  lias  since  been  verified,  the  I'emarkable 
Heries  of  experiments  carried  out  by  V.  Meyer  in  conjunction  with. 
Kranse  and  Askenasy  having  clearly  deroonstrated  that  the  forma- 
tion of  water  from  hydrogen  and  oxygen  takes  place  at  an  irregular 
rate,  and  is,  therefore,  dependent  on  the  presence  of  a  something 
other  than  water — I  imagine  an  acid  impurity.  But  this  is  a  con- 
sideration which  has  not  yet  received  the  proper  attention,  and  it  is, 
therefore,  desirable  to  emphasise  its  importance  by  reference  to  other 
cases.  Mr.  Baker's  recent  preliminary  note  on  the  influence  of 
moisture  in  promoting  chemical  acticm  {ante,  p.  229)  affords  several 
interesting  examples  : — Thus,  he  states  that  neither  does  hydrogen 
chloride  combine  with  ammonia  nor  is  nitric  oxide  oxidised  by 
oxygen  if  moisture  be  excluded.  In  the  former  case,  the  addition 
of  water  should  suffice  to  determine  the  combination,  as  water  and 
hydrogen  chloride  together  form  a  "■  composite  electrolyte  "  {cf.  Boy. 
Soc.  Proc,  1886,  No.  243,  p.  268)  ;  as  neither  nitric  oxide  nor  oxygen, 
however,  forms  a  composite  electrolyte  with  water,  in  this  case  water 
alone  should  not  determine  the  occurrence  of  change ;  but  if  by  the 
introduction  of  a  trace  of  "  impurity  "  in  addition  to  water  the  pre- 
sence of  a  composite  electrolyte  were  secui'ed  (however  high  its  resist- 
ance, owing  to  the  smallness  of  the  amount  of  "  impurity  "),  action 
would  set  in,  and  Avhen  once  commenced  would  pixjceed  at  an  increas- 
ing rate,  as  nitric  acid  would  be  formed  and  the  resistance  of  the 
electrolyte  would  consequently  diminish.  On  this  account  it  will  be 
a  task  of  exceeding  difficulty  to  experimentally  demonstrate  that 
nitric  oxide  and  oxygen  ai-e  inactive  in  presence  of  water  alone ;  but 
there  can  be  no  doubt  that  such  must  eventually  be  admitted  to  be 
the  case,  provided  always  that  it  is  permissible  to  extrapolate 
Kohlrausch's  observations  and  to  conclude  from  them  that  pure  water 
is  a  dielectric.  The  gradual  increase  in  the  rate  of  change  here 
contemplated  cori^esponds  to  the  period  of  induction  observed  by 
Bnnsen  and  Roscoe  in  their  observations  on  the  interaction  of 
chlorine  and  hydrogen;  the  statenaent  recently  made  by  Bodenstein 
and  V.  Meyer  (Berichte,  1893,  1146)  that  a  mixture  of  chlorine  and 
hydrogen  behaves  irregularly  on  exposure  to  light  is  a  valuable  con- 
firmation of  Pringsheim's  observations,  and  there  is  now  no  room 
for  doubt  that  pure  chlorine  and  hydrogen  would  be  incapable  of 
interacting.  That  no  such  irregularity  is  observed  on  heating  iodine 
with  hydrogen  is  not  surprising,  as  hydrogen  iodide  would  be  formed 
from  the  very  outset  and  the  electrolyte  present  would  exert  a 
minimum  resistance  almost  at  once.  There  is,  however,  a  significant 
difference  in  the  behaviour  of  the  two  mixtures,  as  hydi'ogen  chlor- 
ide should  behave  as  hydrogen  iodide,  so  that  the  problem  is  but 
incompletely  solved :  it  may  be  that  the  one  mixture  was  more  nearlj 
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pare  than  the  other,  or  it  may  be  that  the  formation  c£ ^hydrogen 
chloride  from  hydrogen  and  chlorine,  under  the  influence  of  light,  is 
dependent  on  the  presence  of  some  particular  substance,  together 
with  water,  and  does  not  take  place  under  the  influence  of  any  sub- 
stance capable  of  forming  a  composite  electrolyte  with  water ;  prob- 
ably, however,  the  diiference  observed  is  chiefly  due  to  the  fact  that 
only  one  of  the  actions  is  reversible  under  the  conditions  prevailing 
in  the  experiments. 

Lastly,  attention  may  be  directed  to  the  formation  of  sulphuric 
oxide  from  sulphurous  oxide  and  oxygen,  which  is  readily  effected  in 
presence  of  a  catalyst,  such  as  finely  divided  platinum ;  it  cannot  be 
supposed  that  the  mere  presence  of  platinum  would  condition  the 
occurrence  of  change,  and  doubtless  moisture  is  also  necessary,  the 
platiuum  or  other  catalyst  but  serving  to  promote  the  oxidation  of 
the  sulphurous  oxide  at  a  temperature  considerably  below  that  at 
which  sulphuric  oxide  decomposes  when  heated.  The  action  of 
surfaces  generally  may  well  be  of  this  character,  and  the  converse 
influence  they  so  frequently  exercise  is  probably  an  effect  of  the  same 
order. 

I  have  elsewhere  raised  the  question  whether  there  may  not  be  a 
difference  between  actions  taking  place  under  the  influence  of  low  and 
of  high  electromotive  forces — whether  water,  per  se,  may  not  be  an 
electrolyte  towards  high,  although  not  towards  low,  forces  in  the 
case  of  high  temperature  changes,  or  those  brought  about  under  the 
influence  of  the  electric  spark,  for  example.  More  attentive  con- 
sideration of  the  subject  has  led  me  to  think  that  this  is  not  the  case, 
and  that  we  must  treat  high  temperature  changes  such  as  occur  and 
are  involved  in  gaseous  explosions  in  the  same  way  as  those  occur- 
ring under  oi'dinary  conditions  and  at  low  tempei-atures.  From  this 
point  of  view,  Mr.  Baker's  statement  that  ammonia  and  hydrogen 
chloride  do  not  combine  is  of  extreme  importance ;  the  formation  of 
ammonium  chloride  from  these  two  compounds  apparently  involves  no 
interchange,  but  a  mere  combination  of  two  substances  each  endowed 
with  considerable  "  residual  affinity,"  and  there  is  no  reason  why  a 
distinction  should  be  drawn  between  such  a  case  and  that  afforded 
by,  say,  atoms  of  Jujdrogen  and  oxygen,  the  difference  being,  it  would 
seem,  one  of  degree  only :  in  fact,  I  am  no  longer  inclined  to  believe 
that  atoms  are  capable  of  directly  uniting.  In  all  cases  at  least  one 
function  of  the  (composite)  elect-rolyte  would  appear  to  be  that  of 
providing  the  necessary  "  mechanism  "  whereby  the  degradation  or 
discharge  of  the  energy  is  effected.  If  this  argument  be  sound,  its 
logical  extension  involves  the  conclusion  that  pure  gases  should  be 
dielectrics,  i.e.,  that  the  passage  of  an  electric  discharge  through  a 
gas  like  that  of  an  explosive  wave  through,  say,  a  mixture  of  hydro- 
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gen  and  oxygen,  can  only  take  place  if  an  electrolyte  be  present. 
Hitherto  but  little  attention  has  been  paid  to  the  electric  discharge 
in  gases  which  have  been  highly  purified.  The  peculiar  behaviour  of 
Tesla  tubes  referred  to  by  Mr.  Crookes  in  the  discussion  on  Mr. 
Shenstone's  paper  on  the  formation  of  ozone  is,  perhaps,  explicable 
from  this  point  of  view — it  may  be  that  the  atmosphere  within  the 
tube  does  not  become  conducting  until  sufficient  moisture  and 
"  impurity  "  have  been  projected  from  its  sides.  It  is  conceivable 
that  a  similar  explanation  may  hold  good  in  the  case  of  Professor 
Schuster's  observation,  that  it  is  possible  to  urge  a  current  of  low 
electromotive  force  across  a  gas  subjected  to  a  high  electromotive 
force  in  itself  insufficient  to  cause  a  discharge  in  the  gas ;  the  atomic 
dissociation  hypothesis  put  forward  in  explanation  of  the  phenomenon 
does  not  appear  to  me  to  be  sufficient. 

Finally,  the  question  arises,  Can  no  line  be  drawn  ;  are  no  two 
pure  substances  capable  of  combining  or  interacting : — For  example, 
water  and  sulphuric  anhydride  ?  There  is  little  to  guide  us  here, 
but  it  seems  not  unlikely  that  water  has  special  properties  which 
enable  it  to  act  directly  ;  moreover — perhaps  because — in  such  cases 
composite  electrolytes  would  result.  Ammonium  chloride,  so  long 
as  it  remains  solid,  is  clearly  a  compound  of  a  different  order,  and  it 
may  well  be  that  compounds  of  this  type  are  in  no  case  directly 
obtainable  from  their  constituents,  because,  under  the  conditions 
under  which  they  are  formed,  they  cannot  behave  as  electrolytes. 

Apparently,  in  all  cases  in  which  molecular  aggregates  are  formed 
— as  in  the  case  of  solutions — we  are  dealing  with  dissociable  and 
dissociating  systems,  and  it  is  not  improbable  that  we  may  ultimately 
find  an  explanation  of  the  mechanism  of  such  changes  in  this  fact. 

At  present  there  is  no  information  forthcoming  whether  simple 
electrolytes,  such  as  fused  silver  chloride,  for  example,  will  condition 
chemical  change  in  the  way  that  water  does — whether,  for  instance, 
silver  chloride  will  condition  the  formation  of  hydrogen  chloride  from 
chlorine  and  hydrogen,  so  that  a  gas  battery  might  be  constructed  of 
these  three  substances. 

24.  "  The  nature  of  depolarisers."    By  Henry  E.  Armstrong. 

When  an  electric  current  is  passed  between  plates  of  platinum 
through  a  solution  of  sulphuric  acid,  the  hydrogen  and  oxygen  are 
partly  retained  at  the  surfaces — and  apparently  also  within  the 
plates — and  under  these  conditions  are  capable  of  intei'acting,  as  in 
the  well-known  Grove  gas  battery  :  so  that  in  so  far  as  the  "  gases  " 
thus  circumstanced  are  concerned  the  change  may  be  expressed  by  a 
reversible  equation.  This  reversal  constitutes  the  well  known  phe- 
nomenon termed  polarisation  by  physicists. 


149 

Reversal  owing  to  the  retention  of  hydrogen  in  circuit  is  promoted 
to  different  extents  by  different  metals — hence  apparently  the  vary- 
ing electromotive  forces  of  single  fluid  cells  containing  diiferent 
negative  plates  ;  and  when  the  pressure  is  sufficient  to  retain  the 
whole  of  the  hydrogen  at  the  plate,  it  becomes  total — hence  it  is,  for 
example,  that  zinc  does  not  dissolve  in  sulphuric  acid  under  great 
pressure. 

Various  substances  known  generally  as  depolarisers  are  used  to 
prevent  the  accumulation  of  products  of  electrolysis  and  the  conse- 
quent reversal  of  the  action — such  as  copper  sulphate  in  the  case  of 
the  Daniell  cell  and  "  nitric  acid  "  in  the  case  of  the  Grove  and 
Bunsen  cells ;  but  whereas  the  action  of  copper  sulphate  is  easy  to 
understand,  that  of  "  nitric  acid  "  offers  many  difficulties.  As  the  heat 
of  dissolution  of  copper  in  dilute  sulphuric  acid  is  a  negative  value 
(about  12,000  units),  the  di.splacement  of  copper  by  hydrogen — i.e., 
the  heat  of  dissolution  of  hydrogen  in  copper  sulphate — is  a  positive 
value,  so  that  not  only  does  the  presence  of  the  copper  sulphate 
pi'event  the  accumulation  of  hydrogen,  but  in  removing  hydrogen  it 
also  serves  to  increase  the  electromotive  force  of  the  cell  from  about 
37/46ths  to  about  50/46ths  of  a  volt.  The  principle  underlying  this 
is  extensible  even  to  cases  in  which  one  part  of  the  cumulative  effect 
of  the  cycle  of  change  is  a  negative  value.  Thus,  although  copper  has 
a  negative  heat  of  dissolution,  it  will  readily  dissolve  in  dilute  sulph- 
uric acid  if  it  be  used  in  place  of  zinc  in  a  Grove  cell,  the  negative 
heat  of  dissolution  of  copper  being  more  than  compensated  for  by 
the  positive  heat  of  dissolution  of  hydrogen  in  "nitric  acid"  ;  and  it 
is  well  known  that  copper  dissolves  in  many  weak  acids  in  presence 
of  oxygen.  It  is  easy  to  understand  how  oxygen  acts  in  such  cases, 
but  the  facts  show  that  the  effect  produced  by  "  nitric  acid  "  is  not 
so  readily  interpreted,  and  their  consideration  raises  important  ques- 
tions of  general  application. 

Rnssell  and  Lapraik  have  shown  that  when  "  nitric  acid  "  is  freed 
from  nitrous  compounds  it  does  not  dissolve  silver,  but  that  action 
sets  in  when  a  trace  of  nitric  oxide  is  introduced,  and  continues  with 
increasing  rapidity  as  the  quantity  of  the  nitrous  compound — a 
necessary  product  of  the  action — increases ;  Veley's  later  experiments 
have  shown  that  the  same  is  true  of  copper,  without,  however, 
affording  any  further  explanation  of  the  phenomena.  Although  it  is 
not  to  be  expected  that  such  metals  would  dissolve  in  nitric  acid  even 
when  coupled  with  a  relatively  electronegative  conductor,  as  they 
have  negative  heats  of  dissolution,  yet  if  the  acid  also  acted  as 
depolariser  a  cycle  might  be  formed  in  which  sufficient  energy  would 
be  developed  to  condition  change :  it  therefore  follows  that  in  such 
cases  nitric  acid  does  not  act  as  the  depolariser  in  accordance  with 
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the  equation:  2 Ag  +  2X0,H  +  OXO.H  =  2AgN03  +  H,0 '+ 
NO2H,  and  that  in  point  of  fact  the  nitrous  compound  is  the  de- 
polai-iser,  although  the  nitric  acid  is  the  actual  solvent  of  the  metal, 
the  hydrogen  of  the  acid  being  virtually  directly  displaced  by  the 
metal  with  the  assistance,  however,  of  the  current  energy  derived 
from  its  own  oxidation  by  the  nitrous  compound. 

But  what  interpretation  is  to  be  given  of  the  behaviour  of  more 
active  metals,  such  as  zinc,  magnesium,  &c.,  which  have  positive 
heats  of  dissolution,  and,  therefore,  are  capable  of  dissolving  in  the 
pure  dilute  acid  if  coupled  with  a  relatively  negative  conductor; 
does  nitric  acid  in  their  case  directly  act  as  depolariser  ?  If  it  be 
capable  of  thus  acting,  such  metals  even  when  uncoupled  should 
dissolve  in  the  pure  diluted  acid.  It  is  noteworthy  that  when  such 
metals  are  dissolved  in  nitric  acid  hydrogen  is  sometimes  evolved. 
It  has  been  suggested  that  this  hydrogen  is  derived  from  the  interaction 
of  the  metal  and  water,  but  I  cannot  now  regard  this  as  a  probable 
explanation ;  its  production  serves  rather  to  suggest  a  deficiency  of 
the  depolarising  agent,  which  cannot  well  occur  if  nitric  acid  be  the 
depolariser.  Indeed,  if  nitric  acid  be  regarded  as  directly  active,  it  is 
remarkable  that  in  presence  of  the  large  excess  of  the  acid  which  is 
always  present  any  hydrogen  should  escape  ;  and  also  that  the  re- 
duction should  extend  so  far  at  it  often  does,  and  not  extend  merely 
to  the  formation  of  nitrous  acid.  If,  however,  the  acid  be  incapable  ol' 
directly  acting  as  depolariser,  and  a  nitrous  compound  be  the  initially 
active  depolarising  agent,  it  is  no  longer  surprising  that  owing  to  the 
nitrous  compound  suffering  further  reduction  it  should  be  deficient  iu 
parts  of  the  circuit,  and  that  consequently  hydrogen  should  escape. 
Why  the  reduction  should  extend  so  much  further  when  metals 
having  positive  heats  of  dissolution  are  used,  however,  still  requires 
elucidation. 

In  the  case  of  sulphuric  acid,  whatever  metals  be  dissolved  in  the 
diluted  acid,  no  reduction  takes  place  ;  and  it  is  only  when  the  con- 
centrated and  more  or  less  heated  acid  is  used  that  sulphurous  oxide 
and  other  reduction  products  are  obtained.  It  appears  not  improb- 
able that  reduction  only  takes  place  under  conditions  under  which 
the  presence  of  sulphuric  oxide  is  possible,  i.e.,  that  depolarisation  is 
effected  by  sulphuric  oxide  and  never  by  sulphui-ic  acid,  although 
this  latter  may  be  regarded  as  the  actual  solvent  of  the  metal.  Ther^ 
is  at  present  no  evidence  forthcoming  to  show  that  nitric  acid  can 
dissociate  into  the  anhydride  and  water,  and  even  if  such  a  change 
took  place  in  concentrated  solutions,  there  is  no  reason  to  assume 
that  it  can  also  take  place  in  dilute  solutions,  and  that  this  is  the 
explanation  of  the  diflerence  between  nitric  and  sulphuric  acids.  It 
is  well  known,  however,  that  nitric  acid  is  resolved   with  extreme 
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facility  into  nitrogen  dioxide,  Avater  and  oxygen,  and  that  it  is 
excessively  sensitive  to  the  action  of  nitric  oxide — a  trace  of  nitric 
acid  would  therefore  exercise  a  fermentative  action  and  condition, 
the  fonnation,  it  may  be,  of  nitrous  acid,  or — as  there  is  no  evidence 
compelling  us  to  suppose  that  the  compound  represented  by  the 
formula  HXOo  exists — it  may  be  of  nitrogen  dioxide.  In  this  latter 
case,  solutions  of  niti'ic  acid  would  resemble  concentrated  sulphuric 
acid  in  containing  a  reducible  oxide,  and  it  may  be  that  their  de- 
polarising action  is  initially  exerted  through  such  an  oxide  alone. 

To  arrive  at  a  clear  conception  of  the  function  of  acids  in  dissolving 
metals,  and  of  the  nature  of  depolarising  agents,  it  would,  therefore, 
appear  to  be  necessary  to  take  into  account  many  circumstances  to 
which  hitherto  but  little  attention  has  been  paid. 
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am   now  engaged  in  chemical  investigation  and  analytical  work   at 
my  own  Laboratory. 
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PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY. 

No.  126.  Session  1893-94. 

June  1st,  1893.     Dr.  Armstrong,  President,  in  the  Chair. 

Messrs.  T.  L.  Baker,  J.  Addyman  Gardner,  James  Mason,  Robt.  G. 
Grimwood  and  Reginald  B.  Brown  were  formally  admitted  Fellows 
of  the  Society. 

The  certificate  of  Frank  Browne,  Government  Civil  Hospital,  Hong 
Kong,  was  read  for  the  first  time. 

Of  the  following  papers  those  marked  *  were  read  : — 

*25.  "Azo-compounds   of  the   ortho-series."     By  R.   Meldola,   E.   M. 
Hawkins  and  F.  B.  Burls. 

The  constitution  of  the  orthazo-compounds  is  still  an  unsolved 
problem  owing  to  the  contradictory  results  obtained  by  difEerent 
investigators  using  different  methods.  The  evidence  in  some  cases 
points  to  the  hydrazone  formula  and  in  others  to  the  azo-formula, 
represented  in  the  case  of  the  azo-/3-naplithols  respectively  by 
X-NH-NiCioHfiiO  and  X-No-CioHe'OH.  The  compounds  may  really  be 
isodynamic,  but  their  acetyl  and  benzoyl,  &c.,  derivatives,  which 
were  first  investigated  by  one  of  the  authors  and  G.  T,  Morgan  {C.S. 
Trans.,  1889,  114),  can  hardly  be  thus  regarded.  The  best  evidence 
in  favour  of  the  hydrazone  formula  was  furnished  by  Goldschmidt 
and  Brubacher  (Ber.,  1891,  2300),  who  obtained  acetanilide  and 
benzanilide  by  reducing  the  acetyl  and  benzoyl  derivatives  by  means 
of  zinc  dust  and  acetic  acid  in  alcoholic  solution ;  these  products  are 
not  obtained  when  stannous  chloride  is  used  as  the  reducing  agent,  a 
fact  which  was  made  known  in  1889  in  the  paper  referred  to  and 
which  has  been  confii-med  in  the  present  investigation. 
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lu  repeating  G  oldschmidt  and  Brubaclier's  work  -witli  the  acetyl 
derivatives  of  ortlio-  and  para-toliieneazo-/3-naphthol,  the  authors 
have  found  that  acetamido-/3-naphthol  is  also  one  of  the  products  of 
reduction,  and  in  the  case  of  a  number  of  other  acetyl  derivatives 
this  compound  is  found  to  be  a  normal  product  of  reduction.  Thus, 
in  the  case  of  an  acetyl  derivative  of  the  form  X'!N'2'CioH6*OC2H30  or 
X'N(C2H30)']^!CioH6!0,  four  products  are  always  obtained  when  zinc 
dust  and  acetic  acid  is  the  reducing  agent,  viz.  : — X'NH'CoHsO, 
Ci„H6(NH-C2H30)-OH/3,  X-NH,  and  CioHe-NH.-OH^.  The  quantity 
of  acetamido-/5-naphthol  is  very  small  in  the  case  of  the  acetyl  deri- 
vative of  benzeneazo-/3-naphthol,  a  fact  which  accounts  for  this 
product  having  been  overlooked  by  Goldschmidt  and  Brubacher.  As 
the  number  of  methyl  groups  in  X  is  increased,  the  quantity  of 
acetamido-/3-naphthol  increases,  the  acetyl  derivative  of  pseudo- 
cumeneazo-/3-naphthol  giving  about  9"2  per  cent,  of  this  product 
when  reduced  by  zinc  dust  and  acetic  acid  in  the  manner  described. 

The  following  azo-compounds  and  their  acetyl  derivatives  have 
been  isolated  and  characterised  in  the  course  of  the  investigation : — 

^-Tohieneazo-/3-naphthol  Red  prisms,  m.  p.  99°. 

(acetyl  derivative) 
23-Chlorobenzeneazo-^-naphthol         Flat  needles  or  leaflets,  red,  m.  p. 

(acetyl  derivative)  133°. 

Pseudocumeneazo-/3-naphthol  .  . .      Bronzy  prisms  or  bright   scarlet 

needles,  m.  p.  163 — 164°. 

Other  acetyl  derivatives  have  been  prepared,  but  used  immediately 
for  reduction  for  reasons  explained  in  the  paper.  The  acetyl  deriva- 
tive of  benzeneazo-^-naphthol  has  been  reduced  under  various  condi- 
tions, and  is  always  found  to  give  a  small  quantity  of  acetamido-/i- 
naphthol  except  Avhen  stannous  chloride  is  used,  when  the  chief 
product  aj^pears  to  be  either  a  naphthylphenyl  or  a  naphthylphenyl- 
amine  derivative.  The  latter  will  be  made  the  subject  of  a  special 
investigation.  Even  when  zinc  dust  and  chlorhydric  acid  were  used  as 
reducing  agents,  acetamido-/3-naphthol  was  obtained,  but  the  quantity 
of  acetanilide  is  in  this  case  insignificant,  the  chief  products  being 
amido-/3-naphthol  and  aniline. 

The  authoi'S  conclude  that  the  formation  of  acetamido-/3-naphthol 
on  reduction  is  destructive  of  Goldschmidt  and  Brubacher's  evidence 
in  favour  of  the  hydrazone  formula  for  the  ortho-azo-com pounds. 
The  simultaneous  formation  of  acetanilide,  acettoluide,  &c.,  and 
acetamido-/3-naphthol  cannot  be  explained  by  either  azo-  or  hydr- 
azone formula  alone,  but  if  it  be  assumed  that  an  intermediate 
product  of  the  nature  of  an  anhydro-compound  is  formed,  the  pro- 
duction of  these  compounds  is  accounted  for.    It  is  shown  in  the  paper 
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that  the  same  anhydi'O-com pound  would  be  produced  whether  the 
acetyl  group  were  attached  to  nitrogen  or  oxygen  in  the  original 
compound,  so  that  the  question  of  the  constitution  of  the  ortho-azo- 
compounds  still  remains  an  open  one.  Further  experiments  on  the 
reduction  of  the  acetyl  and  benzoyl  derivatives  of  other  ortho-azo-cora- 
pounds  are  in  progress. 

*26.  "  The  production  of  a  fluorescein  from  camphoric  anhydride."    By 
J.  Norman  Collie,  Ph.D.,  F.R.S.E. 

Last  year  the  author  proposed  a  formula  for  camphoric  acid  of  the 
succinic  type  (Ber.,  25,  1116).  Up  to  that  date  no  fluorescein  had 
been  prepared  from  camphoric  anhydride,  and  it  had  even  been  stated 
that  this  anhydride  did  not  form  such  a  compound  (.J.  E.  Marsh, 
C.S.  Trans.,  1891,  651)  ;  it  therefoi^e  seemed  necessary  to  institute 
further  experiments  to  obtain  an  explanation  of  this  apparently 
anomalous  behaviour  of  camphoric  anhydride.  The  author  finds  that 
under  suitable  conditions  camphoric  anhydride  is  without  difliculty 
converted  into  a  fluorescein,  the  best  results  being  obtained  by  heat- 
ing one  molecular  proportion  of  the  anhydride  with  two  molecular 
proportions  of  resorcinol  to  about  180°  C.  with  a  relatively  small 
amount  of  zinc  chloride. 

The  resulting  fluorescein,  (C22H22O5),  is  a  reddish-brown  powder, 
Avhich,  when  dry,  has  a  greenish  lustre.  It  dissolves  in  alkalis, 
affoi'ding  a  pink  coloured  solution,  and  exhibits  in  dilute  aqueous 
solutions  a  beautiful  green  fluorescence. 

When  sulphuric  acid  is  employed  in  its  preparation,  the  yield  of 
fluorescein  is  small,  the  chief  product  being  a  brown  compound  which 
dyes  cotton  mordanted  with  alumina  a  pink  colour. 

The  author  finds  that  isopropylglutaric  anhydride  also  fui'nishes  a 
fluorescein,  so  that  the  production  of  a  fluorescein  from  camphoric 
acid  does  not  afford  evidence  which  can  be  made  use  of  in  deciding 
whether  the  acid  is  a  compound  of  the  succinic  or  of  the  glutaric 
type. 

*27.  "  Researches  on  the  terpenes.    III.    The   action  of  phosphorus 
pentachloride  on  camphene."    By  J.  E.  Marsh  and  J.  A.  Gai'dner. 

The  authors  describe  the  results  of  the  further  study  of  the  action 
of  phosphorus  pentachloride  on  camphene.  When  these  substances 
are  allowed  to  interact  without  heat  being  applied,  a  mixture  of 
camphene  hydrochloride  and  a  chlorophosphonic  derivative  of  the 
formula  C10H15PCI4  is  obtained.  On  treatment  with  water,  the  latter 
compound  is  converted  into  a  mixture  of  acids  which,  together  with 
the  camphene  hydrochloride,  forms  a  syrupy  mass,  from  which  the 
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acids  a.ve  separated  by  fractionally  extracting  witli  a  solution  of 
sodium  carbonate.  After  further  purification  by  means  of  suitable 
solvents,  two  Avell  characterised  isomeric  campbenepbospbonic  acids 
of  the  formula  C10H13PO3H2  were  obtained. 

OL-Camplienepliosplionic  acid,  crystallised  from  dilute  alcobol,  bas  a 
composition  represented  by  tbe  formula  2C10H15PO3H2  +  HoO.  It  is 
characterised  by  its  insolubility  in  ether  and  ready  solubility  in 
chloroform  ;  when  heated  at  100°  it  loses  the  elements  of  two 
molecules  of  water.  The  anhydrous  acid  melts  at  184°.  The  acid 
is  monobasic.  The  sodium  salt  crystallises  from  water  or  alcohol  ; 
the  barium  salt  forms  an  almost  insoluble  crystalline  precipitate. 

^-CamplienepliospTicnic  acid,  crystallised  from  dilute  alcohol,  has 
tbe  composition  C10H15PO3H2.  It  does  not  lose  weight  when  heated 
during  several  hours  at  100°,  but  on  prolonged  beating  it  turns 
brown,  melts,  and  loses  weight.  It  is  readily  soluble  in  ether,  but 
insoluble  in  chloroform  ;  it  melts  at  170°.  The  acid  is  monobasic. 
The  sodium  and  ammonium  salts  have  been  prepared. 

The  a-  and  ^-acids  further  differ  in  rotatory  power.  When  pre- 
pared from  camphene  having  a  rotatory  power  of  —60°,  the  specific 
rotatory  power  of  the  a-acid  was  [ajj,  =  —119°,  and  that  of  the^-acid 
-71°. 

When  the  mixture  of  phosphorus  pentachloride  and  camphene  is 
heated,  a  crystalline  compound  of  the  formula  CjoHuPCla  is  obtained, 
■which  has  been  previously  described  {C.S.  Trans.,  1891,  652).  When 
subjected  to  the  action  of  a  solution  of  sodium  carbonate,  this 
compound  ^-ields  a  sodium  salt  of  the  formula  CioHi4ClP02XaH  4- 
5H2O.  The  corresponding  barium  salt  is  soluble  in  water,  and  cxys- 
tallises  with  three  molecular  proportions  of  water.  The  acid  is  an 
oil.  On  oxidation  by  potassium  permanganate  in  alkaline  solution, 
it  is  convei'ted  into  the  corresponding  chlorocamphenephospJionic  acid, 
CioHiiP03H2.  This  may  be  crystallised  from  benzene  ;  it  melts  at 
178°,  undergoing  decomposition.  When  a  mixtui*e  of  camphene 
with  a  larger  excess  of  phosphorus  pentachloride  is  heated,  and  the 
product  is  hydrolysed,  the  same  chlorocamphenephosphonic  acid  is 
obtained,  together  with  an  isomeric  acid.  The  sodium  salts  of  all 
these  phosphonic  acids  are  acted  on  by  bromine,  the  phosphonic 
group  appearing  in  solution  as  sodium  phosphate,  brominated 
derivatives  of  camphene  being  produced  which  are  under  investiga- 
tion. On  oxidation  by  nitric  acid,  cbloi-ocamphenephospbonic  acid 
yields  camphoic  acid.  On  fusing  chlorocamphenephosphonic  acid 
•with  potash,  a  very  small  quantity  of  a  crystalline  volatile  sub- 
stance was  obtained. 
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*28.  "  The  composition  of  a  specimen  of  jute  fibre  produced  in  England." 
By  Andrew  Pears,  jun. 

The  anthor  succeeded  in  securing  a  normal  growth  of  the  jute  plant 
(Corchorus  capsularis)  in  a  "  hot  house  "  of  avex-age  temperature  65°  F. 
The  stems,  5  feet  in  length,  and  branched,  were  cut  down  after 
maturation  of  the  seed,  which  has  since  been  germinated  for  growth 
during  the  current  year.  The  stem-fibre  was  separated  after  retting 
in  tepid  water,  and  was  exhaustively  investigated.  It  showed  the 
characteristic  behaviour  of  lignocelluloses,  but  with  important  varia- 
tions in  degree  ;  the  most  marked  difference  observed  was  in  ultimate 
composition,  the  carbon  percentage  being  only  -iS  as  against  46 — 47 
in  the  normal  fibre.  From  the  results  given  in  full  in  the  paper,  it  is 
shown  that  the  factors  of  lignification  induce  variations  in  chemical 
composition,  within  wide  limits,  at  the  same  time  that  the  general 
constitutional  type  is  preserved.  Lignification  may,  in  fact,  be 
regarded  as  a  gradual  passage  from  "saturated"  to  "unsaturated" 
compounds,  and  as  the  result  of  the  splitting  off  of  water  and  carbon 
co7idensation,  the  specimen  in  question  representing  the  earlier  phases 
of  such  ti'ansition  or  evolution. 


29.  "Note  on  the  combination  of  dry  gases."    By  W.  Ramsay,  F.R.S. 

Mr.  H.  Bi-ereton  Baker  has  stated  in  his  recent  note  that  when 
dry  ammonia  is  mixed  with  dry  hydrogen  chloride,  these  gases  do 
not  combine  to  form  ammonium  chloride;  I  ^^onld,  therefore,  call 
attention  to  a  statement  to  the  same  effect  by  Dr.  Sydney  Young  and 
myself  in  a  paper  on  "  Evaporation  and  dissociation,"  published  in  the 
Phil.  Trans.,  1886,  Part  I,  p.  89.  After  describing  the  behaviour  of 
ammonium  chloride  at  280°  in  a  modified  Hofmann's  vapour-density 
tube,  we  state  : — "  When  the  tube  cooled,  a  permanent  gas  remained, 
which  exerted  a  pressui^e  of  18'3  mm.  As  a  very  long  time  was 
allowed,  so  as  to  make  certain  of  no  further  rise  (of  pressure)  when 
the  ammonium  chloride  was  heated,  the  presence  of  this  gas  cannot 
be  accounted  for  by  a  gradual  decomposition  of  the  ammonia,  for  we 
have  shown  (/.  Chem.  Soc,  1884,  S8)  that  ammonia  begins  to  de- 
compose only  at  500°,  even  when  hydrochloric  acid  is  absent.  It 
might,  however,  to  some  extent  be  due  to  the  action  of  hydrochloric 
acid  on  mercury.  On  inclining  the  tube,  this  gas  formed  a  bubble  of 
considerable  size  at  the  top.  Water  was  introduced,  and  almost 
complete  absorption  occurred.  It  appears  certain  then  that  gaseous 
hydrogen  chloride  and  ammonia,  when  perfectly  dry,  combine  very 
slowly." 
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These  experiments  were  made  in  order  to  measure  the  vapour 
pressure  of  ammoaium  chloi'ide  ;  hence  there  was  always  a  large 
excess  of  solid  chloride  present.  It  appears,  therefore,  that  even  in 
presence  of  the  associated  solid  compound,  the  gaseous  constituents 
may  remain  in  presence  of  each  other  without  combining. 

I  Avas  not  so  successful  as  Mr.  Baker  has  been  in  preventing  the 
combination  of  nitric  oxide  and  oxygen.  Even  after  a  bulb  of  nitric 
oxide  containing  several  grams  of  phosphoric  anhydride — itself  con- 
tained in  a  bulb  of  oxygen  in  which  there  was  a  considerable  quantity 
of  the  anhydride — had  been  left  during  three  months,  on  breaking  the 
thin-walled  inner  bulb,  a  red  colour  was  at  once  seen.  I  cannot  but 
conclude  that  some  substance  other  than  water  vapour  may  also  have 
the  power  of  effecting  such  combination  ;  unless,  indeed,  it  be  con- 
tended that  such  a  lengthened  exposure  to  phosphoric  anhydride 
does  not  completely  dry  the  gases. 

30.  "Ortho-,  para-   and  peri-disulphonic  derivatives  of  naphthalene." 
By  Henry  E.  Armstrong  and  W.  P.  Wynne. 

In  a  previous  communication,  dealing  with  the  results  of  the 
examination  of  a  large  number  of  disulphonic  acids  (these  Proceed- 
ings, 1890,  133)  attention  was  drawn  to  the  "  '  invincible  objection  ' 
of  two  sulphonic  radicles  to  remain  in  either  contig'uous  or  para-  or 
pex'i-positions  "  relatively  to  one  another  when  disulphonic  acids  are 
formed  by  the  action  of  sulphuric  acid  either  on  naphthalene  or  on 
the  chloro-,  amido-  or  hydroxy-naphthalenes.  Further  investigation  has 
failed  to  supply  a  single  exception  to  this  rule,  and  it  is  noteworthy 
that  of  the  known  disulphonic  acids  only  two — the  No.  II  a-naphthyl- 
aminedisulphonic  acid  of  Dahl  &  Co.'s  Grerman  Patent  No.  41957  Qoc. 
cii.,p.  125),  and  the  minor  product  of  the  sulphonation  of  potassium 
2  :  o'-chloronaphthalenesulphonate  (loc.  cit.,  p.  132) — contain  the  two 
sulphonic  radicles  relatively  in  the  positions  1  :  2',  the  favoured 
positions  being  1  :  4',  2  :  4',  2  :  2'  and  2  :  3',  the  position  1  :  3  being 
taken  up  only  in  the  case  of  sulphonation  products  of  certain 
^-chloro-  and  ^-amido-naphthalenesulphonic  acids.  Moi'cover,  while 
the  number  of  naphthalenedisulphonic  acids  obtainable,  either  by  the 
sulphonation  of  naphthalene  or  by  eliminating  the  NHj  radicle  from 
naphthylaminedisulphonic  acids  amounts  to  six,  it  is  very  significant 
that  only  tv*^o  naphthylaminetrisulphonic  acids — the  1:3:2'-  and 
1:3:  3' -derivatives — can  be  obtained  by  sulphonating  naphthalene, 
and  that  the  only  trisulphonic  acids  obtained  by  sulphonating  the 
naphthols  and  naphthylamines  contain  their  sulphonic  radicles  rela- 
tively in  one  or  other  of  these  positions. 

While  preparing  the  final  account  of  our  seven  years'  investigations, 
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we  endeavoured  in  various  ways  to  prepare  the  missing  acids  con- 
taining the  sulphonic  radicles  in  the  positions  which  are  avoided  in 
all  products  of  direct  sulphonation,  so  that  their  behaviour  towards 
sulpbonating  agents  might  be  studied  in  order  that  the  explanation 
of  this  remarkable  law  of  substitution  might  be  given.  While  engaged 
in  these  experiments,  we  learnt  with  great  satisfaction  from  Dr.  C. 
Duisberg  that  a  process  had  been  devised  in  the  laboratory  of  the 
Farbei'fabriken  vormais  F.  Bayer  &  Co.,  of  Elberfeld  which  had 
enabled  them  to  prepare  all  the  acids  we  wei'e  in  search  of,  and  with 
that  courtesy  which  is  characteristic  of  German  chemical  manufac- 
turers. Dr.  Duisberg  at  once  communicated  their  method  to  us,  so  that 
we  might  proceed  to  study  the  various  acids  from  the  scientific  side. 

The  process  consists  in  displacing  the  amido-group  in  a  naphthyl- 
amine  derivative  by  SH  and  oxidising  the  resulting  thio-derivative 
by  means  of  alkaline  permanganate ;  the  thihydride  is  prepared  by 
Leuckart's  method  (/.  pr.  Chem.  [2],  41,  218)  by  submitting  the 
diazo-compound  prepared  from  the  amine  to  treatment  with  potassium 
xanthate  and  hydrolysing  the  resulting  xanthate.  The  thihydride 
thus  formed  being  unstable  in  presence  of  oxygen,  the  corresponding 
disulphide  is  usually  obtained.  The  process  is  described  in  the  German 
Patent  Anmeldung  F.  6099,  CI.  22,  of  the  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.,  Elberfeld,  in  which  an  account  is  given  of  three 
new  disulphonic,  seven  new  trisulphonic  and  two  tetrasulphonic  acids 
of  naphthalene.  With  no  more  information  before  us  than  is  afforded 
by  the  specification,  we  have  been  able  without  the  slightest  difficulty 
to  prepare  the  various  acids,  and  we  have  nothing  to  add  to  the 
admirable  description  given  in  the  specification — a  striking  illusti"ation 
of  the  character  of  the  German  chemical  patent  literature  of  the  day. 

In  the  present  note  only  three  new  disulphonic  and  one  new  tri- 
sulphonic acid  are  referred  to  ;  the  remaining  acids  will  be  described 
in  a  later  communication.  On  treatment  with  phosphorus  penta- 
cliloride,  the  1:1'-  and  1  :  2-acids  yield  products  which  apparently 
are  the  corresponding  anhydrides.  This  behaviour  is  of  interest  as 
an  extension  of  the  observations  made  in  Y.  Meyer's  laboratory  on 
the  formation  of  anhydrides  of  disulphonic  acids  of  thiopheU:  It  is 
remarkable  that  the  R-acid,  in  which  there  are  two  contiguous  /3-sulph- 
onic  groups,  has  not  been  found  to  yield  an  anhydride. 

In  the  first  instance,  we  availed  ourselves  of  the  method  to  pre- 
pare from  the  (Badische)  1  :  2'-/j-naphtliylaminesulphonic  acid  the 
1  :  2  -naphthalenedisulphonic  acid  previously  discovered  by  us  (these 
Proceedings,  1890,  125).  The  product  is  identical  with  that  obtained 
from  Dahl's  No.  11  a-naphthylaniinedisulphonic  acid,  and  thus  an 
independent  proof  is  afforded  of  the  somewhat  remarkable  constitu- 
tion which  we  have  assigTied  to  this  acid. 
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1  :  I'-Xa^hthalenedtsulpJionic  acid  was  prepared  from  the  Scliollkopf 
1  :  I'-a-napbthjlaminesulphonic  acid  kindly  placed  at  our  disposal  by 
the  Actiengesellscliaft  fiir  Anilinfabrikation,  Berlin.  The  correspond- 
ing potassium  napUlialenesulpUdesulphonate,  (CioH6S'S02K)2  +  HjO, 
crystallises  in  very  small,  pale  yellow  scales,  sparingly  soluble  in 
cold  water.  Potassium  1  :  I'-naplithalenedisulplionate,  doHeCSOsK), 
+  H2O,  crystallises  in  well-defined,  four-sided  scales,  sparingly  soluble 
in  hot  water;  what  appears  to  be  the  corresponding  an^cZncZe  crystal- 
lises in  small,  rhomboidal,  probably  monosymmetric  plates,  melting  at 
227°,  which  are  sparingly  soluble  in  hot  benzene,  more  soluble  in  hot 
xylene  and  acetic  acid. 

1  :  2-Xap7ithalenedisulphonic  acid  was  obtained  from  the  LandshoS 
and  Meyer  1  :  2-a-naphthylaminesulphonic  acid.  The  corresponding 
potassium  naphthalenesulphidesulphonate  (CioHeS-SOaK),  +  4H3O, 
crystallises  in  pale  yellow  granules  consisting  of  microscopic  prisms 
sparingly  soluble  in  cold  water.  Potassiuvi  1  :  2-naphthalencdisulph- 
onate,  CioH6(S03K)2  -I-  |-H20,  crystallises  from  water  in  very  soluble, 
prismatic  tables  ;  what  appears  to  be  the  corresponding  anhydride 
crystallises  from  benzene,  in  which  it  is  tolerably  soluble,  in  elongated, 
striated  prisms  melting  at  IDS'". 

1  :  i-Naphthalenedisulphonic  acid  was  prepared  from  naphthionic 
acid.  The  corresponding  potassium  naphthalenesulphidesulphonate 
(CidHsS'SOaK),  +  2H2O,  crystallises  from  water  in  easily  soluble, 
pale  yellow,  microcrystalline  granules.  Potassium  1  :  -i-naphthalene- 
disulphonate,  CioH6(S03K)2  +  l^HoO,  crystallises  from  water  in  small, 
readily  soluble  needles;  the  corresponding  chloride,  CioHsCSOoCOo, 
crystallises  from  benzene,  in  which  it  is  readily  soluble,  in  fonr-sided, 
monosymmetric  plates  showing  an  optic  axis  just  beyond  the  edge  of 
the  microscope  field  :  this  melts  at  160°. 

2:2':  'S'-Xaphthalenetrisulphonic  acid  was  obtained  from  2  :  2'  :  3- 
/5-naphthylaminedisulphonic  acid  (amido-R-acid).  The  correspond- 
ing p)otassiuni  naphthalenesulphidedisulphonate  [CioH5S(S03K)3]2  -f 
5H2O,  crystallises  from  water  in  finely  striated,  prismatic  forms 
having  a  beautiful,  velvet-like  appearance.  Potassium  2:2':  S'-naphtha- 
lenetrisulphonate,  CioH5(S03K)3  -f  SHjO,  crystallises  from  water  in 
small,  microcrystalline,  spherical  aggregates ;  the  corresponding 
chloride,  CioH5(S02Cl)3,  crystallises  from  benzene,  in  which  it  is 
tolerably  soluble,  in  long,  flat,  probably  monosymmetric  plates  show- 
ing longitudinal  striations,  melting  at  200°. 

The  method  of  substituting  the  SO3H  radicle  for  NII2  has  been 
extended  to  the  chloro-/i-naphthylaminesulphonic  acids,  and  in 
particular  to  the  1:2:2'-  or  "  No.  3  "  acid,  with  the  object  of  com- 
paring the  product  with  the  a-chloronaphthalene-2  :  2'-disulphonic 
acid  obtained  from  Alen's  a-nitronaphthalene-2  : 2'-disulphonic  chlor- 
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ide,  to  which  Cleve  attributes  a  like  constitution  (Ber.,  25,  2490). 
We  take  this  opportunity  of  stating  that  further  investigation  has 
shown  that,  contrary  to  our  previously  expressed  view  (c/.  these 
Proceedings,  1890,  135),  the  N"o.  2  and  No.  3  acids  have  an  inde- 
pendent origin. 

By  the  discovery  of  the  disulphonic  acids  hei-e  described,  we  are 
now  placed  in  possession  of  nine  of  the  ten  possible  acids.  We  have 
previously  characterised  the  ten  possible  dicbloronaphthalenes  and 
the  two  homonucleal  trichloronaphthalenes  (these  Proceedings,  1890, 
76,  77)  ;  we  have  now  all  but  completed  the  study  of  the  remaining 
twelve  trichloronaphthalenes,  having  converted  them  into  sulphonic 
acids,  &c.,  in  order  that  it  may  be  possible  to  characterise  them 
beyond  question.  So  soon  as  the  few  remaining  comparisons  are 
completed,  a  detailed  account  of  the  investigation  will  be  submitted. 

Experiments  are  being  carried  out  in  the  Central  Institution 
laboratory  by  one  of  us  with  the  object  of  determining,  by  means  of 
the  xanthate  method,  whether  in  the  case  of  other  hydrocarbons 
orthodisulphonic  acids  can  be  obtained  which  can  exist  in  presence 
of  sulphonating  agents — the  statements  on  record  being  far  from 
satisfactory,  and  in  some  cases  contradictory. 

31.  "Supplementary  notes  on  madder  colouring  matters."    By 
E.  Schunck,  Ph.D.,  F.R.S.,  and  L.  Marchlewski. 

Many  years  ago  {Phil.  Trans.,  1853,  72)  one  of  the  authors 
described  under  the  name  of  rubiadin  a  yellow  colouring  matter  ob- 
tained from  madder.  It  is  now  shown  that  madder  contains  a 
glucoside  of  this  substance,  the  preparation  and  properties  of  which 
are  described.  The  glucoside  crystallises  in  yellow  needles  melting 
at  about  270°.  On  acetylation  by  Liebermann's  method,  it  yields  a 
pentacetyl  derivative.  On  treatment  with  baryta  water,  it  yields 
a  dark  I'ed  lake,  one  hydrogen  atom  being  displaced  by  barium.  On 
hydrolysis,  it  is  converted  into  rabiadin  and  ordinary  dextrose, 
C21H20O9  +  H2O  =  C15H10O4  +  CeHioOe. 

Rubiadin  crystallises  in  lustrous,  yellow  needles  melting  at  290°. 
It  very  closely  resembles  purpuroxanthin,  and  is  probably  the  corre- 
sponding derivative  of  metbylanthracene. 

32.  "  The  constitution  of  rubiadin  glucoside  and  of  rubiadin."    By 
L.  Marchlewski. 

It  is  pointed  out  that  of  the  five  hydroxyl  groups  in  rubiadin,  one 
is  phenolic,  inasmuch  as  the  glucoside  yields  dark  red  coloured  mono- 
metallic derivatives ;  further,  it  is  contended  that  probably  glucose 
always  exists  in  glucosides  in  the  form  of  an  anhydride  of  a  hepta^ 
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hydric  alcohol  ;  a  foimula  is  assigned  to  the  glueoside  based  on  these 
arguments. 

Assuming  that  rubiadin  is  derived  from  the  same  (/3)  methyl, 
anthracene  as  emodin,  &c.,  it  is  poitted  out  tbat  there  are  siill  three 
possible  formulfe  if  rubiadin  be  regarded  as  a  meta-dibydroxyanthra- 
quinone — one  homo-  and  two  hetero-nucleal. 

By  heating  a  mixture  of  symmetrical  metadihydroxybenzoic  acid, 
paramethylbenzoic  [acid  and  sulphuric  acid  at  110°,  the  author  has 
obtained  a  substance  of  the  same  composition  and  closely  resembling 
rubiadin,  but  melting  at  267°. 


At  the  next  meeting,  on  June  loth,  there  will  be  a  ballot  for  the 
election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  Contributions  to  our  knowledge  of  the  aconite  alkaloids. 
VI.  Conversion  of  aconitine  into  isaconitine."  By  Professor 
Dunstan  and  F.  H.  Carr. 

"VII.  Modifications  of  aconitine  aurichloride."  By  Professor 
Dunstan  and  H.  A.  D.  Jowett. 

"  Properties  of  strong  solutions."     By  S.  U.  Pickering,  F.R.S. 

"Notes  on  the  stereoisomerism  of  nitrogen  compounds."  By  S.  U. 
Pickering,  F.R.S. 

"  New  methods  of  analysis."     By  Dr.  J.  Clark. 

"  Studies  on  citrazinic  acid."     By  W.  J.  Sell  and  T.  H.  Easterfield. 

■  And  other  papers. 
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June  15tli,  1893.     Dr.  Armstrong,  President,  in  the  Chair. 

Mr.  T.  H.  Easterfield  was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Henry 
Ormsby  Hale,  B.  A.,  Oundle  School,  Northamptonshire ;  Thomas 
Beilhy  Rawlins,  2,  Leven  Street,  Pollockshields,  Glasg'ow  ;  Herbert 
Santer,  Albion  Brewery,  Caledonian  Road,  N. ;  William  Gilchrist 
White,  Lamb  Roe,  Whalley,  Lancashire ;  Edward  Humphreys 
Winder,  37,  Vincent  Square,  S.W. 

The  following  were  duly  elected  Fellows  of  the  Society : — John 
Bateman,  Henry  Bailey,  Douglas  T.  C.  Berridge,  Robert  S.  Cahill. 
.John  Henry  Coste,  S.  W.  M.  Davy,  Arthiir  Henry  Green,  Ernest 
Albert  Hancock,  James  John  Howitt,  John  Walter  Leather,  Alexander 
Mitchell  Martin,  Charles  Mills,  Charles  Alexander  McKerrow,  K.  P. 
McElroy,  John  Watson  Napier,  William  Ridgely  Orndorff,  Alexander 
Orr,  George  Ritchie,  Wilfred  Sessions,  Henry  Thomas  Sorrell,  Frank 
Ernest  Thompson,  Claude  Theodore  Vautin,  Edward  Augustus 
Warmington,  Thomas  Whittaker,  Sydney  Whally. 

Of  the  following  papers  those  marked  *  were  read  : — • 

*33.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids. 
Part  VI.  Conversion  of  aconitine  into  isaconitine."  By  Wynd- 
ham  R.  Dunstan,  M.A.,  F.R.S.,  and  Francis  H.  Carr. 

In  a  previous  communication  it  has  been  shown  that  the  roots  of 
Aconihmi  Napellus  contain,  besides  the  highly  poisonous  aconitine, 
an  almost  non-poisonous  isomeride — isaconitine.     These  alkaloids  are 
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evidently  intimately  related,  as  both  furnish  aconine  and  benzoic 
acid  on  hydrolysis.  The  authors  now  show  tbat  when  an  aqueous 
solution  of  aconitine  hvdrobromide  (m.  p.  1G3°)  is  heated,  change 
very  gradually  takes  place,  the  isomeric  isaconitine  hydrohroviide 
(m.  p.  282°)  being  produced.  The  change  is  facilitated  by  the  addi- 
tion of  a  smnll  quantity  (1 — 2  per  cent.)  of  hydrogen  bromide,  but 
is  not  assisted  if  sufficient  is  present  to  induce  hydrolvsis  of  a  large 
proportion  of  aconitine.  The  isaconitine  was  identified  not  only  by 
the  high  melting  point  of  its  salts,  but  also  by  the  formation  and 
analysis  of  the  characteristic  auchlorisaconitine.  Xo  similar  change 
could  be  detected  in  the  case  of  aconitine  nitrate,  either  when 
neutral  or  acid  solution  was  used,  nor  could  the  conversion  be 
effected  by  heating  aconitine  with  glacial  acetic  acid,  although  in 
this  case  anhydraconitine  is  produced  if  the  heating  be  continued 
during  18  hours  at  120°.  Aconitine  may  be  dissolved  in  concentrated 
salphuric  acid,  and  the  solution  gently  heated  without  the  conversion 
into  isaconitine  taking  place;  nor  does  aconitine  sulphate  undergo 
conversion  into  the  isomeride  when  it  is  heated  many  hours  in  con- 
tact with  very  dilute  sulphuric  acid.  Xo  isaconitine  seems  to  be 
produced  during  the  hydrolysis  of  aconitine  by  cold  soda  solution. 
The  authors  are  making  further  experiments  in  the  hope  of  gaining 
information  with  regard  to  the  mechanism  of  the  conversion  of  acon- 
itine hydrobromide  into  isaconitine  hydrobromide. 

*34.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids. 
Pail  VII.  Some  modifications  of  aconitine  aurichloride."  By 
Wyndham  R.  Dunstan,  M.A.,  F.R.S.,  and  H.  A.  D.  Jowett. 

Certain  irregularities  having  been  observed  in  the  melting  point  of 
aconitine  aurichloride,  C33H43NOi2,HAuCl4  (see  Parti)  prepared  under 
different  conditions  from  pure  aconitine,  the  subject  was  fully  investi- 
gated, the  result  being  that  three  distinct  isomeric  modifications  have 
been  isolated  differing  in  melting  point  and  crystalline  form. 

When  auric  chloride  is  added  to  a  solution  of  aconitine  hydrochlor- 
ide, a  yellow,  amorphous  precipitate  is  thrown  down  from  which 
directly  or  indirectly  the  three  crystalline  modifications  can  be  ob- 
tained by  employing  different  solvents.  Acnnitine  a-anricJiloride  is 
most  readily  produced  in  rosettes  of  needles  by  crystallisation  from  a 
mixture  of  acetone  and  water,  or  less  readily  and  certainly  in  rect- 
iingular  plates  from  dilute  alcohol.  The  crystals  melt  at  135'5°. 
When  recrystallised  from  strong  alcohol,  this  compound  changes  into 
the  /3-modificatiou. 

Aconitine  ^-anricldoride  is  obtained  by  crystallising  from  strong 
alcohol.     It  forms  rosettes   of  ntedle-shaped  crystals  which  melt  at_ 


173 

lo'i".  When  this  substance  is  recrystallised  from  a  mixture  of 
chloroform  and  ether  it  changes  into  the  -/-modification,  and  when 
recrjstallised  from  a  mixture  of  acetone  and  water  it  appears  as  the 
a-modificatiou. 

Aconitine  y-aitrichloride  cannot  apparently  be  formed  directly  from 
the  amorphoiTS  precipitate  or  from  the  a-aurichloride.  It  is,  however, 
easily  prepared  by  recrystallising  the  /3-aurichloride  from  a  mixture 
of  chloroform  and  ether,  whea  it  separates  in  prisms  melting  at  176°. 
When  crystallised  from  strong  alcohol,  this  substance  is  converted 
into  needles  of  the  /3-anrichloride ;  and  on  crystallising  it  from  a 
mixture  of  acetone  and  water,  the  a-modi6cation  is  obtained.  When 
the  (3-  and  -/-modifications  are  melted  they  pass  into  the  a-aurichloride. 
From  each  of  the  modifications  one  and  the  same  crystalline  aconitine 
(m.  p.  IfiS — 189°)  may  be  recovered.  They  behave,  then,  as  true 
"  physical "  isomerides,  no  chemical  difference  being  detectable  be- 
tween them. 

*35.  "  Note  on  the  stereoisomerism  of  nitrogen  compounds."    By  S.  U. 

Pickering. 

Hantzsch  and  Werner's  sugg'estion  that  the  isomerism  of  some 
triad  nitrogen  compounds  may  be  explained  by  refein-ing  them  to  a 
tetrahedron  and  assuming  that  the  nitrogen  occupies  one  corner  in- 
stead of  the  centre  is  tantamount  to  representing  one  side  only  of 
the  nitrogen  atom  as  capable  of  entering  into  combination.  It  leads 
to  further  difficulties  when  the  nitrogen  becomes  pentad,  as,  in  order 
to  preserve  the  tetrahedral  form,  the  nitrogen  atom  has  to  be  placed  in 
the  centre  of  the  tetrahedron  together  with  one  of  the  monad  atoms. 
An  alternative  explanation  which  has  been  offered  is  based  on  the 
supposition  that  the  isomerides  are  produced  according  as  one  of  the 
bonds  of  the  nitrogen  atoms  inclines  towards  one  or  other  of  the 
groups  in  its  vicinity,  an  explanation  for  which  the  study  of  compounds 
of  other  elements  affords  no  justification.  In  suggesting  an  arrange- 
ment of  atoms  in  .space,  our  ignorance  of  the  matter  renders  the 
simplest  possible  arrangement  the  only  justifiable  one.  This,  in 
tlie  case  of  an  atom  combining  with  three  or  five  others,  is  that  three 
of  these  should  be  arranged  in  one  plane  at  equal  distances  around  the 
central  atom,  the  other  two  being  placed  in  a  plane  at  right  angles,  so 
that  each  of  them  is  equidistant  from  the  first  three.  This  arrangement, 
though  not  symmetrical,  is  the  most  nearly  symmetrical  one  possible. 
It  affords,  in  the  author's  opinion,  a  perfect  explanation  of  the  stable 
f'haracter  of  ammonia  derivatives,  and  of  the  fact  that  in  ammonium 
derivatives  two  of  the  groups  can  be  very  easily  split  off.  It  explains 
the  isomerism  found  in  the  hydroximes  and  hydrazones  by  one  of  the 
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groups  present  being  united  by  different  bonds  in  the  two  cases  (two 
of  the  five  bonds  being  always  free),  just  as  in  the  isomerism  of 
carbon  compounds,  and  it  agrees  well  with  the  facts  as  to  isomerism 
and  optical  activity  observed  in  the  case  of  ammonium  derivatives. 
Moreover,  as  the  nitrogen  atom  can  forra  a  symmetrical  compound 
with  any  two,  as  well  as  with  three,  of  its  bonds  occupied,  it  also 
affords  an  explanation  of  the  existence  of  nitric  oxide  and  peroxide. 

*36.  "A  study  of  the  properties  of  some  strong  solutions."    By 
S.  U.  Pickering. 

The  depressions  of  the  freezing  points  of  the  three  solvents  wafer^ 
acetic  acid  and  benzene  by  a  number  of  non-electrolytes  (methyl,  ethyl 
and  propyl  alcohols,  diethylamine,  pyridine,  ethyl  ether,  carbon  bi- 
sulphide, acetic  anhydride)  were  examined,  the  determinations  being 
extended  to  the  strongest  solutions  possible.  The  results  showed  that 
the  slight  irregularities  which  are  observable  in  the  results  afforded  by 
weak  solutions  become  one  of  the  most  marked  features  in  the  case  of 
stroncf  solutions,  and  any  theory  which  attempts  to  explain  the  nature 
of  solutions  while  ignoring  the  existence  of  these  irregularities  mast 
necessarily  be  imperfect.  The  nature  of  the  dissolved  substance  has 
an  obvious  effect  on  the  character  of  the  results,  but  it  is  impossible 
to  ascribe  this  character  to  the  nature  of  the  dissolved  substance  only, 
as  the  peculiarities  exhibited  by  a  particular  substance  in  one  solvent 
are  often  absent  when  another  solvent  is  used ;  these  peculiarities 
would  appear  to  be  explicable  only  on  the  assumption  that  every 
solution  contains  substances  peculiar  to  itself — i.e.,  compounds  of  the 
solvent  and  substance — and  does  not  consist  merely  of  the  juxtaposed 
free  solvent  and  free  substance. 

In  the  various  series,  29  breaks  were  observed  in  the  regions  em- 
bracing fairly  simple  molecular  proportions  (1  :  4  to  4  :  1  mols.),  and  of 
these,  24  agree  within  experimental  error  with  molecular  proportions, 
the  remaining  5  being  breaks  whose  existence  or  position  was  doubtful. 
Additional  evidence  is  thus  afforded  as  to  the  existence  and  signi- 
ficance of  these  breaks,  and  their  occurrence  is  shown  not  to  be 
confined  to  cases  in  which  the  solvent  is  water. 

*37.  "  Studies  on  citrazinic  acid."    By  W.  J.  Sell  and  T.  H.  Easterfield. 

A  new  method  of  preparing  citrazinamide  is  described,  which  con- 
sists in  fusing  a  mixture  of  citric  acid  and  urea.  The  alkali  salts  of 
the  amide  and  the  normal  and  acid  alkali  salts  of  the  acid  are  de- 
.scribed,  and  an  account  is  given  of  trichlorcitrazinic  acid  and  its 
behaviour  with  phenylhydrazine. 

The  authors  find  that  the  production  of  a  blue  colour  when  citrazinic 
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acid  is  warmed  witli  dilute  solutions  of  potassium  nitrite  is  due  to  the 
formation  of  a  quinhydroketopyridine,  a  substance  whose  alkaline 
solution  has  an  intense  bine  colour;  this,  however,  is  only  the  final 
stage  of  a  series  in  which  isonitrosocitrazinic  acid  is  first  formed. 
The  isonitroso-compound  is  very  unstable ;  it  is  oxidised  by  nitric  or 
nitrons  acid  and  converted  into  a  stable,  yellow  acid  of  the  formula 
C6H2iSr205-4H20  ;  hence,  if  an  excess  of  nitrite  be  employed  in  apply- 
ing the  colour  test  for  citrazinic  acid,  no  blue  colour  results.  The 
yellow  acid  is  dibasic,  and  its  solutions  precipitate  potassium  or  am- 
monium salts  from  solutions  of  the  chlorides  of  those  metals. 

By  the  action  of  dilute  sulphuric  acid  or  of  reducing  agents,  iso- 
nitrosocitrazinic acid  is  converted  into  ayS'-quinhydro-  and  a-keto- 
pyridine,  which  crystallises  in  lustrous,  bronze-green  coloured  prisms. 
The  same  substance  may  be  produced  by  reducing  the  yellow  acid. 
The  quinhydrone  is  easily  converted  by  oxidation  into  the  correspond- 
ing quinone,  which  resembles  ordinary  quinone  in  many  of  its  pro- 
perties, and  may  be  reconverted  by  sulphurous  acid  and  other  reducing 
agents  to  the  quinhydrone.  On  reduction  the  quinhydrone  gives  a 
colourless  solution  which  probably  contains  the  quinol,  as,  on  ex- 
posure to  air,  the  liquid  begins  at  once  to  deposit  crystals  of  the  quin- 
hydrone ;  the  quinol  has  not  yet  been  isolated. 

A  bright  red  coloured  phenylhydrazocitrazinic  acid,  corresponding 
to  the  above  isonitroso-derivative,  is  obtained  by  the  action  of  diazo- 
benzene  chloride  on  citrazinic  acid ;  this  substance  forms  character- 
istic salts.  The  following  formulae  are  provisionally  suggested  for 
the  substances  described  : — - 


COoH 
I     ■ 
C 

^\ 
HC     CHa 

HO-C     CO 

%/ 

Citrazinic  acid. 


CO,H 
I 

c 

^\ 
HC   c:noh  , 

HO-C     CO 

■^/ 

N" 
Isonitrosocitrazinic  acid. 


CO.H 
I 
C 

-^\ 
— o-c   c:noh 

1     I  ' 

C     CO 

\/ 

Yellow  acid,  \  mol. 


CH  CH 

^\  /\ 

HC     CO-OC     CH 

HO-C     CO  OC     COH 

Quinhydroketopyridine. 


CH 

^\ 
HC     CO 

OC     CO  , 

N 
Qiiinoketopyridine. 


CO.,H 
I    ■ 
C 

^\ 

HC     CiN-NH-CsHa  , 

HOC     CO 

Phenylhydrazocitrazinic 
acid. 


176 
COjH  CO.H 

^\  ^\ 

cic    ccL      —        cic    c:n-xh-c,h,. 

HO-C     CO  HO-C     CO 

%/  %/ 

N  N 

Triclilorcitraziiiic  acid.  ChlorphenvlhydrazociLraziiiic 

acid  (as  salts). 

Discussion. 

Dr.  Kipping  said  the  published  statements  regarding  citrazinic  acid 
agree  in  assigning  to  it  the  property  of  fluorescence,  which,  according 
to  Dr.  Armstrong's  views  on  the  origin  and  nature  of  colour,  it  should 
not  possess,  assuming  it  to  have  the  usually  accepted  constitution. 
At  Dr.  Armstrong's  suggestion,  Mr.  0.  F.  Russell  and  himself  under- 
took to  settle,  if  possible,  this  question  of  fluorescence,  and  for  this 
purpose  they  prepared  citrazinic  acid  by  two  methods,  of  which  that 
described  by  Behrmann  and  Hofmann  Avas  found  to  give  the  better 
results,  the  acid  obtained  by  Ruhemann's  process  from  ethylic  acetyl- 
citrate  being  difficult  to  purify, 

A  freshly  prepared  alkaline  solution  of  the  crude  product  is  highly 
fluorescent,  but  when  the  acid  is  carefully  purified  by  converting  it 
into  the  ethylic  salt  and  crystallising  the  latter  from  acetic  acid,  this 
is  no  longer  the  case.  A  small  quantity  of  pure  citrazinic  acid  dis- 
solved in  concentrated  soda  gives  a  colourless  solution  without  visible 
fluorescence ;  on  shaking  for  a  few  minutes  in  contact  with  air  a 
slight  but  gradually  increasing  blue  fluorescence  is  observed,  caused 
doubtless  by  the  presence  of  some  oxidation  or  decomposition  product 
of  the  acid.  A  solution  containing  pure  ethylic  citrazinate  together 
with  sodium  carbonate  becomes  fluorescent  on  exposure  to  the  air, 
but  apparently  more  slovrly  than  a  solution  of  the  acid. 

Some  further  experiments  were  made  with  citrazinic  acid  with  the 
obiect  of  elucidating  its  constitution.  Ethylic  citrazinate  gave  with 
acetic  anhydride  a  colourless,  crystalline  diacetyl  derivative,  CioHnNO,;, 
the  composition  of  which  was  determined  by  the  ordinarj^  methods 
and  by  direct  estimation  of  the  quantity  of  acetic  acid  produced  on 
decomposition  with  sulphuric  acid.  Attempts  to  prepare  a  hydrjizone 
and  a  hydroxime  from  citrazinic  acid  were  unsuccessful.  By  sus- 
pending citrazinic  acid  in  water  and  passing  nitrou.s  fumes  into  the 
ice-cold  mixture,  a  substance  of  the  composition  CeKeNjOs,  which  is 
evidently  identical  with  the  authors'  isonitrosocitrazinic  acid,  was 
obtained;  this  compound  can  be  obtained  in  almost  colourless  crystals 
bv  recrystallisation  from  ethylic  acetate  and  petroleum.     The  action 
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of  potash  and  methyl  iodide  on  citrazinic  acid  seems  to  be  quite 
abnormal,  but  tbe  nature  of  the  product,  which  was  of  an  uninviting 
character,  was  not  determined.  Citrazinic  acid  combines  with  drj 
bromine,  yielding  a  crystalline  substance  which  is  readily  soluble  in 
water  and  ethylic  acetate  ;  it  is,  however,  unstable,  and  loses  hydrogen 
bromide  very  readily,  being  converted  into  a  yellowish  powder  which 
is  practically  insoluble  in  ethylic  acetate. 

*38.  "  The  essential  oil  of  hops.    Prehminary  notice."    By  Alfi'ed  C. 

Chapman. 

About  80  kilos,  of  hops,  some  of  which  had  been  gi^own  in  Burgundy, 
.some  in  Alsace,  and  the  remainder  in  Kent  and  Sussex,  were  sub- 
mitted to  steam  distillation  in  quantities  of  about  1  kilo,  at  a  time. 

When  the  greater  part  of  the  oil  had  been  prepared  the  author  was 
compelled,  owing  to  pressure  of  other  work,  to  discontinue  its 
examination,  and  it  was  placed  aside  in  a  well-stoppered  bottle,  which 
it  filled;  at  the  end  of  about  10  or  11  months,  the  remainder  of  the 
oil  (about  30  c.c.)  was  prepared,  and  the  whole  was  then  twice  steam, 
distilled  to  fi*ee  it  from  resin  ;  about  140  c.c.  were  obtained.  On  sub- 
mitting the  oil.  to  distillation  it  commenced  to  boil  at  170°,  the 
thermometer  rapidly  rising  to  230°,  the  greater  part  distilling  over 
between  230°  and  270°.  After  several  fractionations,  tinally  over 
soditim,  about  40  c.c.  of  oil  were  obtained,  boiling  between  256°  and  261'' 
(uncoiT.).  This  was  found,  on  examination,  to  be  a  sesquiterpene, 
three  combustions  giving  numbers  closely  agreeing  with  those  required 
by  the  formula  C15H21. 

Two  vapour  density  determinations  by  Hofmann's  method  gave 
6*91  and  7'1,  the  vapour  density  required  by  C15H24  being  7"1.  The 
boiling  point  of  the  sesquiterpene  corrected  for  the  emergent  mer- 
curial column  was  261 — 265".  Its  relative  density  was  found  to  be 
0-8987  at  15°/15°,  and  0  8955  at20°;20°;  when  examined  in  a  tube 
100  mm.  long  at  20°,  it  produced  a  rotation  of  1°  5'  to  the  righr, 
corresponding  to  a  specific  rotatory  power  of  -|-1"2'^. 

Its  index  of  refraction  for  the  red  hydrogen  line,  hUx  was  1"4978, 
corresponding  to  a  specific  refractive  energy  of  0'555. 

Another  freshly  distilled  sample  of  hop  oil  which  was  examined 
soon  after  its  preparation  was  found  to  boil  at  much  lower  tempera- 
tures, and  consisted  of  lower  boiling  point  terpenes,  together  with  an 
oxygenated  constituent,  and  contained  but  little  of  the  sesquiterpene. 
It  is  proposed  both  to  continue  the  study  of  the  sesquiterpene  and  to 
examine  in  detail  the  other  constituents  of  oil  of  hops,  in  the  hope  on 
gaining  some  insight  into  the  nature  of  the  changes  which  occur 
during  the  ag-eino-  of  the  essential  oil. 
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*39.  "  The  sulphides  and  polysulphides  of  ammonium."    By 
W.  P.  Bloxam. 

After  calling  attention  to  the  uncertain  state  of  our  knowledge  of 
the  changes  which  solutions  of  ammonia  saturated  with  hydrogen 
sulphide  undergo  when  oxidised  hy  exposure  to  the  air,  the  author 
describes  qualitative  experiments  from  which  he  infers  that  in  addi- 
tion to  polysulphide  such  solutions  contain  thiosulpliate,  but  never 
more  than  traces  of  sulphite,  and  that  no  sulphate  is  produced. 
These  conclusions  are  based  on  the  application  of  the  method  of  test- 
ing recommended  by  Fresenius  {Qtial.  A^ial.,  Eng.  trans,  of  15th 
Grerman  ed.,  p.  193),  using  cadmium  chloride  in  place  of  zinc  chloride 
to  remove  sulphides,  as  this  proved  to  be  a  more  effective  agent,  but 
adding  the  latter  salt  as  its  presence  was  found  to  be  essential  to  the 
production  of  the  coloration  characteristic  of  sulphite.  It  is  pointed 
out  that  the  presence  of  excess  of  aminonia  enhances  the  delicacy  of 
the  test  for  sulphite. 

In  order  to  follow  with  success  the  changes  undergone  by  solutions 
of  "  ammonium  sulphide  "  on  oxidation,  the  author  has  endeavoured 
to  prepared  the  various  sulphides  and  polysulphides  in  a  pure  state, 
and  describes  the  results  of  a  large  number  of  experiments.  In 
analysing  the  solutions  of  ammonium  sulphides,  the  total  sulphur 
was  determined  after  oxidation  by  alkaline  hypobromite  ;  to  determine 
the  polysulphide  sulphur,  the  solutions  were  boiled  with  excess  of 
chlorhydric  acid  to  expel  sulphuretted  hydrogen,  and  the  residual 
sulphur  was  then  oxidised  by  hypobromite,  &c.  ;  ammonia  was  esti- 
mated by  boiling  with  excess  of  standardised  chlorhydric  acid,  and 
then  determining  the  amount  of  acid  in  excess. 

A  concentrated  solution  of  ammonia  (d  =  0"880)  does  not  absorb 
the  amount  of  hydrogen  sulphide  required  to  convert  the  whole  of 
the  ammonia  into  sulphydride,  NH4'SH,  a  solution  saturated  at  air 
temperature  taking  up  only  about  75  per  cent,  of  that  amount,  and 
having  a  composition  which  may  be  represented  by  the  formula 
(NH4)oS-2XH4'SH.  Less  concentrated  solutions  of  ammonia  absorb 
a  larger  proportion  of  hydrogen  sulphide,  a  mixture  of  1  volume  of 
ammonia  solution  (O'BSO)  with  4- volumes  of  water  taking  up  sufficient 
to  form  a  solution  of  the  composition  corresponding  with  the  formula 
NH4SH,  the  strongest  solution  of  this  substance  which  is  obtainable 
containing  only  about  16  per  cent.  The  author  infers,  however,  from 
the  results  obtained  on  passing  hydrogen  sulphide  into  various  mix- 
tures of  water  and  ammonia  solution  cooled  with  ice  water,  that  the 
solutions  do  not  pix)gressively  take  up  more  hydrogen  sulphide  as 
they  become  weaker,  but  that  the  amount  absorbed  is  constant  within 
certain  well-defined  limits,  viz.  : — 


Ammonia  sol. 
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Water.  Composition  of  sol. 


3  :         1  (XH4)2S,4NH,-SH 

2  :         1  (NH4)2S.8NHi-SH 

1  :         1  (NH4),S,8NH4-SH[ 

1:2  (NH4)oS,18NH4-SH 

1  :         8  (NH4),S,18XH4-SH 

1  :         4  NH4-SH 

The  author  attribntes  this  remarkable  bebaxdour  to  the  actual 
formation  of  double  sulphides,  and  states  that  he  has  obtained  several 
such  in  crystals.  Thus,  by  cooling,  the  solution  having  a  composition 
corresponding  with  the  formula  (XH4)2S-2NH4*SH,  crystals  of  this 
composition  were  obtained ;  whereas  a  concentrated  solution  of  am- 
monia, saturated  at  air  temperature  with  hydrogen  sulphide,  then 
cooled  to  0°  and  further  satui'ated  with  the  gas,  gave  highly  hydrated 
crystals  of  the  formula  (NH4)3S'12XH4-SH ;  and  a  concentrated 
solution  of  ammonia,  cooled  to  0°  and  then  saturated  with  hydrogen 
sulphide,  gave  well-defined  crystals,  the  composition  of  which  is  repre- 
sented by  the  formula  (XH4)2S-18XH4-SH. 

What  appears  to  be  ammonium  salphydride,  XH4*SH,  may  be  ob- 
tained in  the  solid  state  by  passing  the  two  gases  into  a  vessel  sur- 
rounded with  ice,  the  hydrogen  sulphide  being  maintained  in  slight 
excess ;  compounds  of  the  type  (XH4)2S'a;NH4'SH  are  also  formed  if 
the  ammonia  be  in  excess, 

By  exercising  great  care  in  adjusting  the  volumes  of  the  two  gases 
and  the  rate  of  flow,  operating  at  18°,  micaceous  crystals  are  obtained, 
which,  when  rapidly  dissolved  in  ice-cold  water,  yield  a  solution  the 
composition  of  which  sufficiently  approximates  to  that  required  bv 
the  foi-mula  (XH4)2S  to  justify  the  conclusion  that  they  consist  of  this 
compound ;  but  if  a  large  excess  of  ammonia  passes  through  the 
bottle,  a  more  volatile  sulphide  is  obtained  in  the  form  of  an  oil, 
which  appears  to  be  a  compound  of  the  formula  (XH4)2S*2XH3. 

When  an  alcoholic  solution  of  ammonia  is  saturated  with  hydrogen 
sulphide,  crystalline  compounds  of  the  formula  (XH4)2S*a;NH4'SH, 
containing  alcohol  of  crystallisation,  are  obtained,  the  value  of  x 
depending  on  the  concentration,  as  in  the  case  of  aqueous  solutions. 

The  formation  of  definite  polysulphides  appears  to  be  attended  with 
considerable  difficulty;  "ammonium  sulphide  "  solutions  dissolve,  at 
most,  the  amount  of  sulphur  required  to  form  a  polysulphide  of  the 
formula  (NH4)4S9,  and  the  author  is  inclined  to  regard  the  simpler 
polysulphides  as  secondary  products  resulting  from  the  decomposition 
of  this  compound  or  of  analogous  lower  compounds. 
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40.  "  Sarcolactic  acid  obtained  by  fermentation  of  inactive  lactic  acid." 
By  Percy  Frankland,  F.R.S.,  and  J.  MacGregor,  M.A. 

The  authors  have  submitted  ordinary  iuactive  calcium  lactate  to 
partial  fermentation,  and  have  recovered,  from  the  fermented  liquid  a 
lactic  acid  yielding  Isevorotatory  salts,  which  was  separated  from  the 
inactive  acid  still  present  by  repeated  crystallisation  of  the  zinc  salts, 
the  zinc  salt  of  the  inactive  acid  being  less  soluble  than  that  of  the 
active  acid. 

The  specific  rotatory  power  of  the  active  zinc  salt  Avas  determined 
in  several  specimens  and  for  several  different  concentrations,  and 
results  were  obtained  showing  that  the  rotation  on  the  whole  dimin- 
ishes as  the  concentration  increases  and  agrees  fairly  closely  witli 
those  given  by  Wislicenus  (Annalen,  167,  332). 

The  identity  of  the  two  salts  was  further  established  by  converting 
some  of  the  zinc  into  the  calcium  salt  and  determining  the  specific 
rotatory  power  of  the  latter;  the  value  found  (C  =^  5'7;>)  was  [ajjj  = 
—  6'48,  that  given  by  Wislicenus  (C  =  5'35)  being  [ajj,  :=  — 5  25. 

The  authors  hope  to  i-ender  this  method  available  for  the  prepara- 
tion of  considerable  quantities  of  sarcolactic  acid,  in  the  same  way  as 
has  already  been  done  by  one  of  them  in  the  case  of  active  glyceric 
acid.  In  the  meantime,  it  is  of  interest  to  note  that,  as  in  tbe  case 
of  the  fermentation  of  calcium  glycerate,  the  bacteria  attacked  by 
preference  the  dextrorotatory  salt.  Similarly,  Linossier  (Ber.,  24, 
b6U)  has  shown  tbat  Peuicilliuui  glaucum  also  first  destroys  the 
dextrorotatory  lactate. 

41.  "  Hexanitroxanilide."    By  A.  G.  Perkin. 

It  is  shown  that  whei'eas  di-  and  tetra-nitroxanilide  are  converted 
by  ammonia  into  the  corresponding  nitraniline  (c/.  C.S.  Trans.,  1892, 
458),  hexanin-oxanilide  not  only  yie.ds  trinitraniline,  but  also  trinitro- 
phenoxamide,  C6H2(X02)3'XH-CO'CON'H2,  a  substance  which  crys- 
talli.>>es  trom  nitrobenzene  in  colourless,  glistening  needles  melting  at 
257°;  this  compound  exhibits  acid  properties,  forming  potassium, 
sodium  and  ammonium  derivatives,  e.g.,  C6H2(N02)3*NH,-C203NH.;, 
which  crystallises  in  red  leaflets  exhibiting  a  magnificent  golden 
lustre.  When  subjected  to  the  action  of  a  cold  mixture  of  nitric  and 
sulphuric  acids,  trinitropheuoxamide  loses  the  elements  of  a  molecule 
of  ammonia,  forming  tiinitroxanil.  Hexanitroxanilide  is  converted 
into  1:3:  5-trinitrobenzene  by  heating  it  with  a  mixture  of  nitric 
aiid  sulphuric  acids  ;  tett-auitroxalorthotoliiidine  in  like  manner  yields 
1:3:  5-dinitrotoluene,  but  tbe  isomeric  para-derivative  is  converted 
into  dinitrobenzoic  acid. 

Hexanitrocarbanilide  has  also  been  prepared  by  the  author  ;  like 
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the  corresponding  nitroxauilide,  it  yields  red  potassium  and  sodium 
derivatives. 

42.  "  The  constituents  of  the  Indian  dye-stuff  kamala  (I)."    By 
A.  G.  Perkin. 

A  description  is  given  of  sis  distinct  substances  extracted  by  ether 
from  Kamala — rottlerin,  the  principal  constituent,  described  by 
Ajiderson,  in  1855  (Journ.  Chem.  Soc,  1855,  669)  ;  isorottlerin ;  two 
resins,  one  of  low,  the  other  of  high  melting  point ;  a  "wax,  which  is 
possibly  cetylic  cerotate  ;  and  a  yellow,  crystalline  colouring  matter 
present  in  a  minute  proportion,  the  composition  of  which  is  yet  to  be 
determined. 

Hottlerin  is  best  separated  from  the  dye-stuif  by  means  of  cold 
carbon  bisulphide,  from  which  it  crystallises  in  thin  salmon-coloured 
plates  melting  at  191°;  its  composition  is  lepresented  by  the  em- 
pirical formula  CuHjuOs  already  assigned  to  it  by  Ander&on,  but  it 
is  undoubtedly  a  substance  of  high  molecular  weight.  It  yields  a 
diacetyl  derivative.  On  boiling  it  with  alkalis,  an  odour  of 
benzaldehyde  is  apparent.  When  oxidised  by  cold  nitric  acid,  it 
yields  two  acids  represeuted  by  the  formulae  CnHuOg  and  CnUioOg, 
while  boiling  nitric  acid  converts  it  into  a  dibasic  acid  of  the  formula 
C13H10U9. 

Isorottlerin  closely  resembles  rottlerin  in  appearance,  but  melts  at 
198 — 199°  and  is  practically  insoluble  even  in  hot  carbon  bisulphide  ; 
moreover,  no  odour  of  benzaldehyde  is  apparent  when  it  is  boiled 
with  alkali.     It  yields  the  acid  of  the  formula  Ci,3Hi„09  on  oxidation. 

The  resin  of  low  melting  point  resembles  rottlerin,  with  which  it; 
is  exndently  closely  allied  in  most  of  its  properties  ;  its  composition  is 
represented  by  the  formula  CivHuOa ;  on  oxidation,  it  yields  the  acid 
of  the  formula  C13H10O9. 

The  resin  of  high  melting  point  is  a  light-yellow  coloured  sub- 
stance represented  by  the  formula  C13H12O4,  and  also  resembles 
rottlerin  in  many  of  its  properties,  being  converted  into  the  acid  of 
the  formula  C13H10O9  when  boiled  with  nitric  acid. 

43.  "A  quantitative  method  of  separating  iodine  from  chlorine  and 
bromine     By  D.  S.  Macnair,  Ph.D.,  B.Sc. 

The  method  is  based  on  the  fact  that  when  treated  with  potassium 
bichromate  and  concentrated  sulphhuric  acid,  silver  iodide  is  com- 
pletely converted  into  silver  iodate,  whereas  silver  chloride  and 
bromide  are  converted  into  sulphate.  Two  portions  of  a  solution 
containing  the  three  halogens  are  precipitated  with  silver  nitrate  : 
the  one  precipitate  is  weighed,  the  other  is  heated  with  the  oxidising 
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mixture  and  the  resulting  iodate  is  then  reduced  bj  means  of  sulph- 
urous acid  and  the  iodide  is  filtered  off  and  weighed.  The  silver 
originally  present  as  chloride  and  bromide  contained  in  the  filtrate 
from  the  iodide  is  precipitated  and  weighed  as  chloride.  The  method 
aifords  very  accurate  results. 

Addendum. — Since  the  paper  was  written,  at  the  suggestion  of 
Dr.  Armstrong,  I  have  used  a  Gooch  crucible  asbestos  filter,  instead 
of  paper,  and  have  found  it  advantageous  both  as  regards  speed  and 
accuracy,  as  it  is  not  necessary  to  use  two  portions  of  the  liquid  when 
the  chlorine  and  bromine  are  to  be  determined ;  the  precipitate  of  the 
mixed  haloids  may  be  dried  at  120°,  weighed,  and  then  treated  with 
sulphuric  acid  and  potassium  bichromate  as  usual,  along  with  the 
asbestos  previously  used  in  filtering.  When  the  oxidation  is  finished, 
the  solution  is  diluted  and  sulphurous  acid  is  added  at  once,  without 
previously  filtering  olf  the  asbestos,  which  is  collected  along  with  the 
silver  iodide.  The  weight  of  the  asbestos  used  in  the  first  filtration 
is  necessarily  deducted  from  that  of  the  silver  iodide.  It  is  evident 
that  this  asbestos  might  be  removed  by  filtering  before  adding 
sulphurous  acid,  but  1  do  not  recommend  this,  a  ssilver  iodate  is  apt 
to  separate  out  during  the  filtration,  and  unless  this  be  comjiletely  re- 
dissolved — no  easy  matter — before  the  addition  of  sulphurous  acid, 
it  will  escape  reduction  and  ths  results  will  be  unreliable. 

44.  "  Note  on  a  form  of  burette  for  rapid  titration."    By  Llewellyn 
Garbutt,  Assistant  Master  at  Winchester  College. 

The  following  arrangement  will  be  found  extremely  convenient  in 
volumetric  operations  with  liquids.  The  liquid  to  be  used  in  titrating 
is  contained  in  the  flask  F,  which  may  have  a  capacity  ot  HOu  c.c,  and 
is  delivered  from  a  pinch-cock  or  stop-cock  C,  at  the  bottom  of  the 
long  siphon  tube  T.  The  tube  D  is  connected  by  means  ol:  rubber 
tube  to  the  gas  burette  G.  The  side  tube  U  is  closed  by  a  pinch-cock, 
and  the  graduation  of  G  begins  from  the  bottom.  The  pressure  tube 
H,  which  contains  water,  moves  freely  upwards,  but  its  downward 
movement  is  arrested  by  the  cork  A,  fixed  stitfiy  to  the  upper  end  ol" 
the  tube  H,  and  normally  serving  as  a  support  to  it.  Before  beginning 
the  titration  the  pinch-cock  B  is  opened  for  a  moment  to  equalise 
the  pressure.  The  quantity  of  water  in  the  two  tubes  is  adjusted 
once  for  all,  so  that  whenever  the  pressure  is  equalised  the  water  in 
G  falls  to  zero  on  the  scale.  The  titration  is  conducted  from  the 
cock  C  in  the  usual  way,  and  the  amount  delivered  is  read  by  raising 
H  until  the  liquids  are  at  the  same  level  in  both  tubes.  The  parallel 
lines  drawn  across  the  supporting  board  serve  as  a  guide  to  the  eye. 
The   volume  of  the  liquid   delivered   can   then  be  read  off  from  the 
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position  of  the  water  in  G.  To  begin  a  new  titration,  all  tliat  is 
necessary  is  to  let  H  slide  back  to  its  normal  position,  and  open  the 
pinch-cock  at  B  for  a  moment ;  the  water  in  G  at  once  falls  accurately 
to  zero,  and  the  new  titration  can  be  begun.  If  it  is  desired  to  use 
several  different  liquids,  as  many  flasks,  furnished   with  siphon  and 


connecting  tubes,  should  be  prepared  and  mounted  ready  on  stands. 
They  can  then  be  connected  in  a  moment  with  the  rubber  tube  E. 
The  advantages  of  this  arrangement  are — 

1.  Extreme  rapidity  and  simplicity  of  adjustment  to  zero. 

2.  As  much  as  300  c.c.  of  the  liquid  may  be  available  for  a  series  of 
titi'ations. 

3.  The  same  burette  is  used  with  all  liquids,  and  always  starting 
from  zero,  so  the  graduation  is  constant. 

4.  If  the  burette  and  pressure  tube  are  thoroughly  clean,  there  is 
little  trouble  from  tears  or  imperfect  meniscus,  as  only  pure  Avater  is 
used  in  it. 
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The  disadvantages  are — 

1.  The  titration  mnst  be  conducted  fairly  rapidly  (say  within  5  or 
10  minutes),  otherwise  changes  of  temperature  and  pressure  may 
appreciably  affect  the  volume  of  the  air. 

2.  The  pressure  cannot  be  perfectly  equalised  by  means  of  the 
slidinsr  tube  H.  The  error  of  reading  from  this  cause  is  practically 
'nil  when  F  is  full,  but  it  might,  as  an  extreme,  amount  to  ^V  c.c. 
when  F  contains  300  c.c.  of  air.  If  it  is  only  desired  to  to  read  to 
yjf  c.c,  this  will  not  matter  much.  For  greater  accuracy  the  flask 
must  always  be  kept  nearly  full. 

It  is  convenient  to  be  able  to  detach  H  completely  from  tlie  board. 
If  the  water  should  get  out  of  adjustment,  so  that  it  no  longer  falls 
to  zero  on  opening  the  pinch-cock  at  B,  either  a  few  drops  of  water 
may  be  added  or  the  cork  A  moved  a  trifle  along  the  tube  H. 

45.  "The  use  of  sodium  peroxide  as  an  analytical  agent."    By 
J.  Clai^k,  Ph.D. 

Experiments  are  described  showing  that  the  sulph^^r  and  arsenic  in 
minerals  may  be  rendered  soluble  by  cautiously  heating  the  powdered 
substance  witb  sodium  peroxide,  and  that  the  peroxide  may,  in  like 
manner,  be  used  in  estimating  chromium  in  chrom.e  ores  and  chromium 
alloys. 

An  ammoniacal  solution  of  the  peroxide  may  be  used  in  separating 
manganese  from  zinc,  nickel  and  cobalt,  a  single  precipitation  sufficing 
in  the  case  of  zinc. 

46.  "  Stibiotantalite :  a  new  mineral."    By  G.  A.  Goyder. 

The  note  lias  reference  to  a  mineral  from  the  alluvial  tin-field  at 
Greenbusbes,  Western  Australia,  the  assay  values  of  wbich  varied 
most  unaccountably.  It  is  shown  to  consist,  in  the  main,  of  antimony 
and  tantalum  oxides  and  a  not  inconsiderable  proportion  of  niobic 
oxide  ;  the  amounts  found  in  one  sample,  for  example,  were  Ta205  = 
51-13,  Nb,05  =  7-56,  SbsOa  =  40-23. 

47.  "  The  colouring  matter  of  Drosera  Whittakeri.    (II.)  "    By 
E.  Rennie,  M.A.,  D.Sc. 

In  a  previous  communication  {C.S.  Trans.,  1889,  371),  the  author 
has  described  two  colouring  mattei's  separated  from  D.  Whitlakeri, 
Avhich  he  believed  to  be  derivatives  of  methylnnphthaquinone.  He 
now  confirms  the  formula  CnHsOa  previously  assigned  to  the  less 
soluble  and  more  abundant  constituent;  a  determination  of  its  mole- 
cular weight,  by  Raoult's  cryoscopic  method,  gave  the  value  -23,  the 
calculated  value  being  220.     When  boiled  with  a  solution  of  sodium 
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carbonate,  this  substance  yields  reel disli -brown  crystals  of  a  mono- 
sodinm  derivative,  CuH:03Na'2H20,  from  which  the  corresponding 
calcinm  derivative  was  prepared  ;  it  also  yields  a  disodinm  derivative. 
Two  yellow  crystalline  acetyl  derivatives  were  obtained  from  it,  one 
nieltino'  at  154°,  the  other  at  138^,  the  former  being*  a  triacetate,  and 
the  latter  a  compound  of  the  triacetate  with  acetic  acid. 

The  formula  CnHgOi  previously  assigned  to  the  more  soluble  sub- 
stance is  confirmed  ;  it  yields  a  diacetate.  Hitherto  this  substance 
has  always  been  obtained  in  red  crystals;  in  an  experiment  in  which 
a  small  quantity  was  incompletely  oxidised,  a  portion  was  recovered 
in  the  form  of  yellow  crystals  melting  at  178",  and  the  author  is 
therefore  inclined  to  think  that  the  pure  substance  is  yellow. 

48.  "Preparation  of  mono-,  di-  and  tri-benzylamine."    By  Arthur 
T.  Mason,  Ph.D. 

Xo  good  method  having  as  yet  been  published  for  the  preparation 
of  the  benzylamine  ba.«es,  the  author  has  carefully  examined  the 
interaction  of  ammonia  and  benzyl  chloride  in  alcoholic  solution,  and 
finds  that  it  takes  place  without  application  of  heat  and  is  complete  in 
four  or  five  days.  If  the  theoretical  quantity  of  ammonia  be  used, 
tribenzylamine  is  the  principal  pi-oduct,  the  piiraary  and  secondary 
amines  being  formed  in  very  small  quantity  ;  whereas  when  a  large 
excess  of  ammonia  (20  mols.  to  1  mol.  of  chloride)  is  used,  mono-  and 
di-benzylamine  form  the  chief  products,  tribenzylamine  appearing  in 
small  quantity.  The  details  of  the  process  have  been  worked  out. 
as  also  an  easy  method  for  the  separation  of  the  three  amines  based 
on  the  difi^erence  in  solubility  in  water  of  the  chlorhydi'ides.  Di- 
beuzylamine  has  been  prepared  for  the  fir.st  time  by  distillation  under 
reduced  pressure  :  it  is  a  colourless  liquid  distilling  without  under- 
going the  slightest  decomposition  at  188 — 189°  under  35  mm. 
pressure. 

49.  "Piazine  (pyrazine)  derivatives.   (II.)"    By  Arthur  T.  Mason,  Ph.D. 

A  continuation  of  previous  researches  (C.S.  Traus.,  ]889,  97;  Ber., 
20,  267),  having  reference  to  the  constitution  of  the  compounds 
resulting  from  the  interaction  of  etliylenediamine  and  orthodi- 
ketones.  The  first  product  from  benzil  and  cthylenediamine  is  not 
a  true  piazine,  being  easily  reconverted  into  its  generators  by  dilute 
chlorhydric  acid : — 

Ph-CO    ,     CH,-XH.  _   Ph-C:X-CH,    ,    ^^  ., 
Ph-CO   "^   (JHo-XH.,  -   Ph-C:X-CH2  +   "^^-^• 

"When  heated  above  its   melting  point,  this  compound    fso   calle 
(2,  3)  diphenylpiazine  (5,  (,">)  dihydride)  yields  two  true  piazine  deriv-- 
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atives,  wliicli  are  not  resolved  into  their  generators  bv  dilute 
cblorhydric  acid  :  one  of  these  componnds  is  isomeric  with  the  (5,  6) 
dihjdride,  and  is  formed  by  a  molecular  transformation  of  that  sub- 
stance :  it  contains  two  imide  (NH)  groups,  and  is  a  strong  base, 
being  very  soluble  in  dilute  cblorhydric  acid ;  it  is  very  easily 
oxidised,  and  even  when  dissolved  in  cblorhydric  acid  saturated  witb 
carbon  dioxide  changes  spontaneously  into  the  final  product  of  inter- 
action— (2,  3)  diphenylpiazine.  In  the  author's  opinion,  these  facts 
can  only  be  explained  by  assuming  that  the  true  piazines  contain  a 
para-bond,  thus : — 

Ph-CiN-CHj  PlrC-NHCH  Ph-C-N-CK 

Pb-C:N-CH2'  PlrC-NH-CH'  Ph-C-X-CH  " 

(5,  6)  Dihydride.  (1,  4)  Dihrdride.       (2,  3)  Diphenylpiazine. 

By  the  interaction  of  phenanthraquinone  and  ethylenediamine,  only 
two  compounds  are  obtained,  neither  of  which,  however,  is  reconverted 
into  its  generators  by  cblorhydric  acid ;  they  are  represented  by  the 
formulae 

C«H4-C-NH-CH  ,  CfiH4-C-N-CH 

CeH4-C-XH-CH         ^^^         CeH^-C-N-CH ' 

Phenantlirapiazine  (1,  4)  Phenanthrapiazine. 

dihydride. 

A  series  of  analogous  compounds  prepared  from  other  ketones  of 
the  phenanthrene  (retene  and  chrysene  quinones)  series  and  ethylene- 
aad  propylene-diamine  are  described;  their  general  properties  are 
shown  to  be  similar  to  those  of  phenanthrapiazine  (1,  4)  dihydride 
and  phenanthrapiazine. 

50.  "Piazine  derivatives.   (III.)"    By  Arthur  T.  Mason,  Ph.D.,  and 
L.  A.  Dryfoos,  Ph.D. 

Details  are  given  of  the  mode  of  preparing  (2,  3)  diphenylpiazine 
(1,  4)  dihydride  and  of  its  dibenzoyl  and  diacetyl  derivatives.  An 
addition  product  obtained  by  the  interaction  of  the  (5,  6)  dihydride 
and  hydrogen  cyanide  in  alcoholic  solution  is  described ;  as  this  is 
converted  into  diphenylpiazine  by  alcoholic  potash,  it  is  to  be  supposed 
that  the  cyanogen  radicles  are  attached  to  the  nitrogen  atoms.  The 
constitutional  formula  of  the  compound  is  very  probably 

Ph-CH-N('CN")-CH, 
Ph-CH-X(CN)-CH.- 

An  account  is  given  of  a  new  method  of  preparing  (2,  3)  diphenyl- 
piazine, which  consists  in  heating  the  (5,  6)  dihydride  with  alcoholic 
potash  ;  a  small  quantity  of  a.  complicated  compound — tetrapbenyl- 
dipiazine — is  also  formed,  which  is  distinguished  by  its  sparing 
solubility  in  the  ordinary  solvents. 
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The  products  of  the  interaction  of  dimethoxj'benzil  or  anisil  and 
ethylenediamine,  viz.,  (2,  3)  dimethoxyphenylpiazine  (5,  6)  dihydride 
and  (2,  3)  dimethoxyphenylpiazine,  are  described. 

It  is  shown  that,  when  submitted  to  the  action  of  potassium  cyanide, 
(2,  3)  diphenylpiazine  (5,  6)  dih^-dride  yields  the  amide  of  (2,  3)  di- 
phenylpiazinecarboxylic  acid,  and  that  the  corresponding  compound 
is  formed  from  dimethoxyphenylpiazine  dihydride  when  it  is  similarly 
treated. 

51.  "Condensation  products  from  ethylenediamine  and  derivatives  of 
acetoacetic  acid.  (IV.) "  By  Arthur  T.  Mason,  Ph.D.,  and  L.  A. 
Dryfoos,  Ph.D. 

The  authors  describe  ethylic  ethy]ene-/3-amidomethylcrotonate, 

CHa-C-JS'H-C.Hi-NH-C-CHs 

CEt-COjEt  CEt-COaEt  ' 

obtained  by  the  interaction  of  ethylic  methylacetoacetate  and 
ethylenediamine  ;  and  also  the  corresponding  compounds  from  ethylic 
ethylacetoacetate  and  methylic  acetoacetate. 

52.  "  Studies  of  the  oxidation  products  of  turpentine."    By  S.  B. 
Schryver,  Ph.D.,  B.Sc. 

The  author  finds  that  on  oxidising  turpentine  with  chromic  mix- 
ture, besides  terebic  and  terpenylic  acids,  a  third  acid  is  obtained 
having  the  same  composition  as  camphoronic  acid,  CgHiiOe,  but 
differing  from  it  in  electric  conductivity  (0"0102  instead  of  O'Ol  75)  ; 
it  is  contained  in  the  mother  liquors  from  which  the  other  acids  have 
been  separated,  and  is  isolated  through  the  agency  of  an  insoluble 
lead  salt.  The  crude  acid  fused  at  125 — 160°,  but  after  repeated 
crystallisation  from  nitric  acid  at  135 — 137°. 

With  the  object  of  determining  the  constitution  of  terpenylic  acid, 
attempts  were  made  to  synthesise  various  heptolactones :  eventually 
that  prepared  from  the  methylisopropyllactic  acid  of  the  formula 
PrCMe(0H)-CH2-C00H  was  found  to  be  identical  with  the  lactone 
prepared  from  teracrylic  acid. 

On  reducing  terpenylic  acid  with  iodhydric  acid,  an  acid  was 
obtained  which  is  shown  to  be  identical  with  /3-isopropylglutaric 
acid  prepared  synthetically  by  condensing  isobutaldehyde  and  ethylic 
malonate,  combining  the  product  with  ethylic  sodiomalonate,  and 
hydrolysing  the  resulting  tetrethylic  salt.  The  conclusion  is  arrived 
at  that  terpenylic  acid  is  to  be  represented  by  the  formula 
COOH-CH^-CH-CHs 
Me^O      CO  • 

\o/ 
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53.  "Addendum  to  note  on  the  nature  of  depolaxisers."    By  Henry  E. 

Armstrong. 

I  am  induced  to  somewliat  extend  my  recent  note  on  depolarisers 
in  order  that  the  argument  there  made  use  of  in  considex'ing  the 
dissolution  of  metals  such  as  magnesium  in  nitric  acid  may  be 
clearly  understood  and  its  consequences  more  fully  realised. 

It  is  one  of  the  most  noteworthy  features  of  such  interactions  that 
when  reduction  is  carried  beyond  the  nitric  oxide  stage,  it  invariably 
proceeds  to  ammonia,  and  gives  rise  to  a  variety  of  products :  so  that 
whereas  neither  nitrous  oxide  nor  nitrogen  is  evolved  when  metals 
such  as  silver  and  mercury  are  dissolved,  these  two  gases  are  always 
obtained  when  more  active  metals  are  the  agents.  From  this  it  would 
appear  that  there  is  a  limit  of  (?)  electromotive  force  which  must 
be  exceeded  if  it  be  desired  to  extend  the  reduction  beyond  the  stage 
involving  the  formation  merely  of  nitrogen  dioxide  and  monoxide. 

A  somewhat  similar  case  is  presented  by  the  behaviour  of  sulph- 
uric acid  solutions  on  electrolysis.  Whereas,  besides  hydrogen,  only 
oxygen  is  obtained  under  certain  conditions,  under  others  ozone,  per- 
sulphnric  acid  and  hydrogen  peroxide  are  also  produced.  This 
apparently  is  a  phenomenon  of  the  same  order,  but  in  a  measure  the 
converse  of  that  presented  by  nitric  acid,  as  oxygen — not  hydrogen — 
is  the  active  substance.  Judging  from  McLeod's  observations  (C.S. 
Trans.,  18S6,  591)  ,  it  is  clear  that  "  current  density  "  is  an  all- 
important  factor  in  determining  "peroxidation,"  but  it  remains  to  be 
determined  whether  it  is  the  sole  factor :  the  individual  influence  of 
electromotive  force,  of  current  strength  and  of  current  density,  in 
fact,  all  require  careful  study  in  this  as  in  many  other  cases  of 
electrolysis  ;  undoubtedly  much  depends  on  the  concentration  of  the 
acid.  The  peroxidation  may  be  regarded  as  the  outcome  of 
oxygen  depolarisation,  effected  apparently  in  two  ways  :  part  of  the 
oxygen  becoming  affixed  to  sulphuric  acid,  persulphuric  acid  is 
formed,  which  in  part  gradually  undergoes  hydrolysis,  affording 
hydrogen  peroxide — a  non-electrolytic  change ;  while  another  part 
serves  as  oxygen  depolariser,  affording  ozone.  On  this  assumption, 
ozone  is  not  the  product  of  the  fortuitous  concourse  of  three  oxygen 
atoms,  but  of  the  interaction  of  oxygen  atoms  in  circuit  with  per- 
salphuric  acid  ;  and  if  this  be  the  origin  of  electrolytic  ozone,  it  appears 
not  improbable  that  the  oxidation  of  phosphorus,  which  is  attended 
by  the  formation  of  ozone,  will  also  be  found  to  involve  the  formation 
of  a  pei"Oxide  hitherto  undiscovered. 

In  the  case  of  a  metal  such  as  magnesium  dissolving  in  consider- 
able excess  of  nitric  acid,  if  a  plate  be  imagined  to  be  undergoing 
attack  and  convei'sion   into  nitrate  at  any  one  point,  the  displaced 
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hydrogen  may,  it  would  seem,  '■  travel  along  "  a  very  large  number 
of  paths  to  other  points  on  the  plate  capable  of  acting  as  negative 
pole  and  of  there  meeting  with  nitric  acid  in  sufficient  amount  to 
oxidise  it,  and  it  is  scarcely  conceivable,  therefore,  that  it  should 
escape  if  the  nitric  acid  act  directly  as  depolariser.  It  is  also  difficult 
to  understand  why  one  substance,  an  electrolyte,  should  act  in  two 
ways  in  the  same  circuit,  and  the  difficulty  appears  to  be  equally 
great  whether  any  form  of  Grrothus'  hypothesis,  or  a  dissociation 
hypothesis,  be  adopted  in  explanation  of  electrolysis.  But  these 
difficulties  seemingly  disappear  if — as  previously  suggested — the 
active  depolariser  be  a  nitrous  compound  or  derivative ;  perhaps,  at 
all  events,  at  the  initial  stage,  nitrogen  dioxide.  Moreover,  it  would 
appear  to  be  possible  in  this  manner  to  account  also  for  the  extension 
of  the  reduction  to  ammonia :  in  the  case  of  a  metal  like  silver  the 
amount  of  depolariser  must  always  tend  to  reach  a  maximum  value 
depending  on  the  extent  to  which  the  reversible  interchange  ex- 
pressed by  the  equation  NO  +  2HIS'03  =  SNOz  +  OH2  is  limited  by 
the  concentration  and  temperature  ;  but  it  is  limited  by  these  con- 
ditions alone.  In  the  case  of  more  active  metals,  it  appears  probable 
that  the  nitric  oxide  also  functions  as  depolariser  and  is  reduced  to 
hydroxylamine  and  ultimately  to  ammonia.  If  such  an  action  take 
place,  it  follows  (from  Ohm's  law)  that  the  more  active  the  metal 
the  more  rapidly  will  hydrogen  be  displaced  by  it,  giving  greater 
opportunity  therefore  for  nitric  oxide  to  undergo  reduction  and  lead- 
ing to  the  production  of  an  increased  proportion  of  products  of 
extended  reduction.  Any  circumstance  which  would  tend  to 
diminish  the  proportion  of  nitrogen  dioxide  relatively  to  monoxide 
present  in  solution  would,  therefore,  promote  the  formation  of  such 
products,  and,  in  point  of  fact,  Ac  worth  and  I  have  noticed,  even  in  the 
case  of  copper,  that  when  the  metal  is  dissolved  in  diluted  nitric  acid, 
it  appears  to  be  more  "  active,"  i.e.,  to  furnish  a  larger  proportion  of 
px'oducts  of  extended  reduction,  than  when  more  concentrated  acid  is 
used :  as  the  presence  of  water  must  obviously  favour  the  reversal  of 
the  interchange  expressed  by  the  equation  NO  +  2HX03=3N02  + 
HoO,  so  that  weaker  would  potentially  contain  a  larger  proportion  of 
monoxide  than  stronger  solutions  of  nitric  acid,  these  observations 
would  appear  to  be  in  harmony  with  the  hypothesis  here  advocated. 
There  is  no  evidence,  be  it  remarked,  that  hyponitrous  acid  can 
be  formed  in  acid  solution,  i.e.,  by  direct  reduction  of  nitric  or  even 
of  nitrous  acid,  and  the  whole  of  the  nitrous  oxide  which  is  evolved 
when  metals  are  dissolved  in  nitric  acid  may  result  from  the  inter- 
action of  nitrous  acid  and  hydroxylamine.  That  reduction  invariably 
extends  to  ammonia  whenever  hydroxylamine  is  formed  is  probably 
a  consequence  of  the  extreme  readiness  with  which  hydroxylamine 
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is  itself  reduced,  so  that,  in  fact,  -when  reduction  once  proceeds  beyond 
the  nitric  oxide  stage,  it  is  to  be  supposed  that  there  are  necessarily 
a  number  of  competing  depolarisers  present  in  solution — nitrogen 
dioxide  and  monoxide  and  hydroxylamine  (and  perhaps  others), 
none  of  -which,  however,  are  electrolytes  in  the  sense  in  which  the 
term  is  ordinarily  understood.  And  here  it  may  be  pointed  out 
that  the  fact  that  a  nitrate  may  be  reduced  in  alkaline  solution 
by  sodium  amalgam,  or  aluminium,  or  zinc,  is  no  argument  against 
the  conclusion  above  arrived  at  that  probably  nitric  acid  does  not 
directly  act  as  depolariser,  as  in  these  cases  the  alkaline  solution 
appears  to  be  the  electrolyte  and  the  nitrate  merely  the  depolai-iser — 
so  that  the  nitrate  does  not  act  in  two  ways.  As  nitrates  may  be 
wholly  converted  into  ammonia  by  reducing  an  alkaline  solution,  it 
would  seem  probable  that  in  such  cases  hydroxylamine  is  not  an  in- 
termediate product,  as  nitrogen  is  obtained  on  boiling  an  alkaline 
solution  of  this  substance. 

The  argument  here  made  use  of  would  appear  also  to  afford  an 
explanation  of  the  effect  produced  by  varying  the  electromotive  force, 
i.e.,  by  metals  of  different  degrees  of  "  activity  "  :  as  increase  of  electi'O- 
motive  force,  other  conditions  remaining  unchanged,  would  increase 
the  current  strength  and  consequently  the  rate  of  change  ;  and,  as 
indicated  above,  an  increase  in  the  rate  of  change  would  doubtless 
involve  an  increase  in  the  amount  of  products  of  extended  reduction. 

It  remains  to  be  pointed  out  that  the  objection  made  to  the  as- 
sumption that  nitric  acid  can  act  in  two  ways  is  equally  applicable  to 
the  case  of  sulphuric  acid  ;  in  other  words,  that  it  is  not  likely  that 
sulphuric  acid  would  act  as  electrolyte  and  as  oxygen  depolariser.  It 
becomes  necessary,  therefore,  to  reconsider  the  manner  in  which 
solutions  of  this  acid  undergo  electrolysis.  On  the  one  hand  it  is 
conceivable  that  the  water  molecule  alone  suffers  partition,  not  the 
sulphuric  acid  (H2SO4)  molecule,  as  commonly  supposed,  and  that 
under  certain  conditions  the  latter  takes  a  direct  part  in  the  change, 
becoming  oxidised  ;  but  this  does  not  appear  to  be  probable,  especi- 
ally as  there  is  reason  to  believe  that  the  acid  in  conjunction  with 
water  actually  functions  as  electrolyte.  An  alternative  assumption 
would  be  that  the  immediate  product  has  been  overlooked,  and  it  can 
scarcely  be  gainsaid  that  there  is  much  evidence  in  favour  of  this 
view.  It  is  not  improbable  that  the  first  products  of  electrolysis  are 
hydrogen  and  'persulpliuric  acid  ;  it  may  be  supposed  that  under  "ordin- 
ary "  circumstances  this  latter  substance  is  resolved  at  the  electrode 
surface  into  oxygen  and  sulphuric  acid,  but  when  the  electrode  surface 
is  small  much  escapes  unchanged,  this  being  especially  the  case  when 
the  electrolyte  is  a  somewhat  concentrated  acid — a  condition  which 
in  itself  favours  the  survival  of  persulphuric  acid.     Not  only  do  recent 


191 

observations  on  the  electrolysis  of  varions  sulphates  support  this  con- 
tention, but  it  would  seemingly  also  serve  to  explain  the  extraordinary 
character  of  the  curve  representing  the  change  in  conductivity  of 
solutions  of  sulphuric  acid  on  dilution. 

54.  "  The  molecular  complexity  of  liquids."    By  William  Ramsay, 
Ph.D.,  F.R  t.,  and  John  Shields,  Ph.D.,  D.Sc. 

From  the  ascent  of  a  liquid  in  a  capillary  tube  of  known  diameter 
and  its  relative  density,  the  surface  tension  of  the  liquid  may  be 
calculated.  The  molecular  volume  of  a  liquid,  at  any  temperature,  is 
proportional  to  the  number  of  molecules  contained  in  unit  volume  at 
that  temperature  ;  and  the  two-thirds  root  of  the  number  representing 
the  molecular  volume  is  propoi-tional  to  the  number  of  molecules 
distributed  in  unit  surface,  with  the  proviso  that  the  mean  distance 
between  2  mols.  at  the  surface  is  equal  to  that  between  any  2  mols. 
in  the  interior.  ^lultiplying  the  number  representing  surface 
tension  by  that  representing  molecular  surface,  the  product  may  be 
termed  "molecular  surface  energy."  By  stating  surface  tension  in 
degrees,  and  molecular  surface  in  square  centimetres,  the  product  is 
expressed  in  ergs,  and  may  be  defined  as  the  work  required  to  pix)- 
duce  or  to  extend  a  surface  on  which  equal  numbers  of  molecules  lie. 

This  energy  is  7iil  at  the  critical  temperature  of  the  liquid,  for 
there  is  no  sui-face.  It  increases  with  fall  of  temperature,  and 
after  about  20°  below  the  critical  temperature,  the  rate  of  increase 
is  practically  a  linear  function  of  the  temperature.  The  equation 
which  exhibits  this  relation  is 

7(Mr)f  =  A-(.  -  d), 

where  the  letters  have  the  following  definitions  : — 

7,  surface  tension,  k,  a  numerical  constant, 

M,  molecular  weight,  t,  temperature  measured  down- 

V,  specific  volume,  wards     from     the     critical 

temperature, 

c?,  being  a  numerical  constant  equal  to  about  6. 

This  equation  is  analogous  to  that  which  expresses  volume  energy 
in  its  relation  to  heat,  viz.,  pv  =  RT. 

As  a  gas  is  said  to  be  normal  if,  when  v  expresses  the  volume  of  its 
molecular  weight  taken  in  grams,  and  p  is  measured  in  atmospheres, 
R  is  constant  between  various  limits  of  temperature,  so  a  liquid  may 
be  said  to  be  normal,  i.e.,  to  be  composed  of  molecules  of  no  greater 
degree  of  complexity  than  those  which  form  its  gas,  if  the  value  of  k 
is  constant  between  various  limits  of  temperature.  This  affords  a 
means,  therefore,  of  investigating  the  molecular  weights  of  liquids 
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as  sach,  and  it  is  the  first  colligative  property  of  liquids  which  has 
been  discovered. 

In  all  57  liquids  have  been  investigated.  They  divide  themselves 
into  two  groups :  those  of  which  the  molecules  ai'e  simple  (36  in 
number),  and  those  which,  in  the  liquid  state,  consist  of  molecules 
composed  of  several  gaseous  molecules  coalesced  to  form  a  complex. 
To  the  latter  class  belong  the  alcohols,  the  acids,  water,  phenol,  and 
three  others,  nitroethane,  acetonitrile  and  acetone. 

It  is  remarkable  that,  so  far  as  our  experiments  have  gone,  no  liquid 
shows  a  greater  molecular  complexity  than  that  in  which  the  molecu- 
lar weight  of  the  gas  is  multiplied  by  the  factor  4.  Water  at  0"  has 
approximately  the  formula  H^Oi,  i.e.,  (HjO)! ;  the  degree  of  com- 
plexity, however,  is  altered  by  rise  of  temperature,  and  the  complex 
molecules  gradually  dissociate  into  more  simple  groups. 

A  determination  of  molecular  surface  energy  also  permits  of  a 
close  estimate  of  the  critical  temperatures  of  "  normal  "  liquids.  The 
numbers  representing  these  important  data  are  given  in  the  complete 
memoir. 

55.  "  The  prepai'ation  of  active  amyl  alcohol  and  active  valeric  acid 
from  fusel  oil."     By  W.  A.  C.  Rogers. 

The  author  has  prepared  the  alcohol  bj-  a  modification  of  Le  Bel's 
method  communicated  to  him  b}-  Professor  Odling  and  Mr.  Marsh, 
which  consists  in  heating  the  alcohol  with  a  fuming  aqueous  solution 
of  hydrogen  chloride  in  closed  tubes  at  100",  the  treatment  being 
repeated  until  the  rotatory  power  of  the  product  reached  a  maximum. 
Finally,  from  16*2  litres  of  purified  fusel  oil,  he  obtained  250  c.c.  of 
an  alcohol  rotating  —8°  30'  per  200  mm.  at  22°  (or  [ajp  =  —5-2°). 
By  oxidising  this  alcohol,  a  valeric  acid  was  obtained  rotating  26° 
per  200  mm.  at  22°  ([aju  =  13-9'').  The  values  thus  obtained  are 
practically  identical  Avith  those  given  by  Guye  and  Chavanne  in  a 
recent  paper. 


RESEARCH  FUND. 

A  donation  of  £100  to  the  Research  Fund  has  been  received  from 
Mr.  L.  Mond,  F.R.S.,  by  the  Treasurer  since  the  meeting  of  the 
Society. 
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The  following  is  the  text  of  the  address  presented  to  Sir  John 
Lawes,  Bart.,  &c.,  and  Dr.  Gilbert,  on  July  29th,  on  the  occasion  of 
the  Rothanisted  Jubilee  : — 

We,  the  President  and  Officers  of  the  Chemical  Society  of  Loudon, 
on  behalf  of  the  Council  and  Fellows  generally,  desire  on  this  occa- 
sion to  express  our  sense  of  the  extraordinary  value  of  your  labours 
in  the  field  of  agricultural  science,  our  admiration  of  your  researches, 
and  our  gratitude  for  the  immense  number  of  exact  data  which  you 
have  placed  at  the  disposal  of  chemists. 

Few  men  have  been  able  to  conduct  experimental  researches  during 
so  long  a  period,  and  there  is  no  parallel  in  the  history  of  science  to 
your  achievement  in  carrying  on  a  single  research  without  interrup- 
tion during  a  period  of  over  50  years.  The  plan  laid  down  at  its 
com.mencemenfc  has  throughout  been  most  rigidly  adhered  to,  which 
is  evidence  of  the  skill  originally  displayed  in  its  inception,  and  gives 
to  your  work  its  peculiar  value. 

While  affording  guidance  to  the  agriculturi.st,  your  researches  have 
elicited  information  which  will  ever  serve  as  the  foundation  of  a 
truly  scientific  knowledge  of  the  correlation  of  plant  growth  and 
manurial  constituents  of  the  soil,  and  will  be  of  the  utmost  value  in 
all  discussions  of  the  chemistry  of  plant  life.  Your  researches  on 
the  feeding  of  animals,  in  like  manner,  are  not  only  of  practical 
importance,  but  also  shed  much  light  on  the  processes  of  animal  life. 

Great,  however,  as  is  the  actual  value  to  agriculture  and  agricul- 
tural science  of  your  work,  the  example  your  single-minded  devotion 
to  the  cause  of  scientific  truth  and  research  has  afforded  to  the  world 
is  unquestionably  to  be  regarded  as  of  far  greater  value.  Tours  is 
the  model  of  all  agricultui^al  experimental  stations,  and  the  methods 
that  you  have  introduced  are  everywhere  regarded  as  classical. 

The  rare  and  enlightened  munificence  which  has  led  the  one  of  you 
to  institute  and  maintain  such  a  series  of  enquiries  having  been  sup- 
plemented by  a  provision  for  the  future  conduct  of  the  experiments 
in  order  especially  to  make  it  possible  to  deal  with  the  great  question 
of  the  ultimate  exhaustion  of  the  soil,  the  debt  of  gratitude  which 
science  owes  to  the  founder  of  the  Rothamsted  experimental  station 
is  extended  into  the  distant  future. 

It  is,  consequently,  with  a  full  sense  of  the  inadequacy  of  our 
expressions  that  we  to-day  offer  to  you  our  heartfelt  thanks  and  our 
warmest  congratulations  on  youi'  having  been  able  to  achieve  results 
of  such  magnitude  and  importance. 


194 

The  following  "  Circular  concerning  the  Hodgkins  Fund  Prizes  " 
has  been  communicated  to  the  Society  by  the  Secretary  of  the  Smith- 
sonian Institution  : — 

In  October,  1891,  Thomas  George  Hodgkins,  Esq.,  of  Setauket, 
New  York,  made  a  donation  to  the  Smithsonian  Institution,  the 
income  from  a  part  of  which  was  to  be  devoted  "  to  the  increase  and 
diffusion  of  more  exact  knowledge  in  regard  to  the  nature  and.  pro- 
perties of  atmospheric  air  in  connection  with  the  welfare  of  man." 

"With  the  intent  of  furthei'ing  the  donor's  wishes,  the  Smithsonian 
Institution  now  announces  the  following  prizes  to  be  awarded  on  or 
after  July  1,  1894,  should  satisfactory  papers  be  offered  in  com- 
petition : — 

1.  A  prize  of  $10,000  for  a  treatise  embodying  some  new  and  im- 
portant discovery  in  regard  to  the  nature  or  properties  of  atmospheric 
air.  These  properties  may  be  considered  in  their  bearing  upon  any 
or  all  of  the  sciences,  e.g.,  not  only  in  regard  to  meteorology,  but  in 
connection  with  hygiene,  or  vrith  any  department  whatever  of  bio- 
logical or  physical  knowledge. 

2.  A  prize  of  $2,000  for  the  most  satisfactory  essay  upon — 

(a)  The  known  properties  of  atmospheric  air  considered  in  their 
relationships  to  research  in  every  department  of  natural  science, 
and.  the  importance  of  a  study  of  the  atmosphere  considered 
in  view  of  these  relationships. 

(6)  The  proper  direction  of  future  research  in  connection  with 
the  imperfections  of  our  knowledge  of  atmospheric  aii',  and  of 
the  connections  of  that  knowledge  with  other  sciences. 

The  essay,  as  a  whole,  should  tend  to  indicate  the  path  best  calculated 
to  lead  to  worthy  results  in  connection  with  the  future  administration 
of  the  Hodgkins  foundation. 

3.  A  prize  of  $1,000  for  the  best  popular  treatise  upon  atmospheric 
air,  its  properties  and  relationships  (including  those  to  hygiene,, 
physical  and  mental).  This  essay  need  not  exceed  20,000  words  in 
length  ;  it  should  be  written  in  simple  language,  and  be  suitable  for 
popular  instruction. 

4.  A  medal  will  be  established,  under  the  name  of  "  The  Hodgkins 
Medal  of  the  Smithsonian  Institution,"  which  will  be  awarded 
annually  or  biennially,  for  important  contributions  to  our  knowledge 
of  the  nature  and  properties  of  atmospheric  air,  or  for  practical  ap- 
plications of  our  existing  knowledge  of  them  to  the  welfare  of  man- 
kind. This  medal  will  be  of  gold,  and  will  be  accompanied  by  a 
duplicate  impression  in  silver  or  bronze. 

The  treatises  may  be  written  in  English,  French,  German  or 
Italian,  and  should  be  sent  to  the    Secretary   of    the    Smithsonian 
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Institution,  Washington,  before  July  1,  1894,  except  those  in 
competition  for  the  first  prize,  the  sending  of  which  may  be  delayed 
until  December  31,  1894. 

The  papers  will  be  examined,  and  prizes  awarded,  by  a  committee 
to  be  appointed  as  follows  : — One  member  by  the  Secretary  of  the 
Smithsonian  Institution,  one  member  by  the  President  of  the  National 
Academy  of  Sciences,  one  by  the  President,  pro  tempore,  of  the 
American  Association  for  the  Advancement  of  Science  ;  and  the 
committee  will  act  together  with  the  Secretary  of  the  Smithsonian 
Institution  as  member,  ex  officio.  The  right  is  reserved  to  aw-ard  no 
prize  if,  in  the  judgment  of  the  committee,  no  contribution  is  offered 
of  sufficient  merit  to  warrant  an  award.  An  advisory  committee  of 
not  more  than  three  European  men  of  science  may  be  added  at  the 
discretion  of  the  Committee  of  Award. 

If  no  disposition  be  made  of  the  first  prize  at  the  time  now  an- 
nounced, the  Institution  may  continue  it  until  a  later  date,  should  it 
be  made  evident  that  important  investigations  relative  to  its  object 
are  in  progress,  the  results  of  which  it  is  intended  to  offer  in  com- 
petition for  the  prize.  The  Smithsonian  Institution  reserves  the  right 
to  limit  or  modify  the  conditions  for  this  prize  after  December  1, 
1894,  should  it  be  found  necessary.  Should  any  of  the  minor  prizes 
not  be  awarded  to  papers  sent  in  before  July  1,  1894,  the  said  prizes 
will  be  withdrawn  from  competition. 

A  principal  motive  for  offering  these  prizes  is  to  call  attention  to 
the  Hodgkins  Fund,  and  the  purposes  for  which  it  exists,  and  accord- 
ingly this  circular  is  sent  to  the  principal  universities,  and  to  all 
learned  societies  knowoi  to  the  Institution,  as  well  as  to  representative 
men  of  science  in  every  nation.  Suggestions  and  recommendations 
in  regard  to  the  most  effective  application  of  this  fund  are  invited. 

It  is  probable  that  special  grants  of  money  may  be  made  to 
specialists  engaged  in  original  investigation  upon  atmospheric  air  and 
its  properties.  Applications  for  grants  of  this  nature  should  have  the 
indorsement  of  some  recognised  academy  of  sciences,  or  other  insti- 
tution of  learning,  and  should  be  accompanied  by  evidences  of  the 
capacity  of  the  applicant,  in  the  form  of  at  least  one  memoir  already 
published  by  him,  based  upon  original  investigation. 

To  prevent  misapprehension  of  the  founder's  wishes,  it  is  repeated 
that  the  discoveries  or  applications  proper  to  be  brought  to  the  con- 
sideration of  the  Committee  of  Award,  may  be  in  the  field  of  any 
science  or  any  art  without  restriction ;  provided  only  that  they  have 
to  do  with  "the  nature  and  properties  of  atmospheric  air  in  connec- 
tion with  the  welfare  of  man." 

Infoimation  of  any  kind  desired  by  persons  intending  to  become 
competitors  will  be  furnished  on  application. 


196 

All  communications  in  regard  to  the  Hodgkins  Fund,  the  Hodgkins 
Prizes,  the  Hodgkins  Medals,  and  the  Hodgkins  Fund  Publications, 
or  applications  for  grants  of  mone}',  should  be  addressed  to  S.  P. 
Langley,  Secretary  of  the  Smithsonian  Institution,  Washington, 
U.S.A. 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Traite  pratique  de  calorimetrie  chimique,  par  M.  Berthelot.  Paris 
1893.  From  the  Author. 

Royal  Society  of  London.  Philosophical  Transactions.  Vol.  130 
(1840).     4to.     (To  complete  set.)  From  G.  T.  Holloway,  Esq. 

II.  By  Purchase. 

Lehrbuch  der  physiologischen  Chemie,  von  R.  Neumeister.  Erster 
Theil :  Die  Ernahrung.     Jena  1893. 

Anleitung  zur  Harnanalyse,  von  W.  F.  Loebisch.  Wien  und 
Leipzig  1893. 

Die  Wirkungsweise  der  Rectificir-  und  Destillir-Apparate,  von  E. 
Hausbrand.     Berlin  1893. 

Procentische  Zusammensetzung  und  Xiihrgeldwerth  der  mensch- 
lichen  Nahrangsmittel.  Graphisch  dargestellt,  von  J.  Konig.  6ste 
Auflage.     Berlin  1893. 

Die  Leim-  und  Gelatine-Fabrikation,  von  F.  DawidoAvsky.  "Wien 
Pest  und  Leipzig  1893. 

L'alimentation  de  I'homme  et  des  animaux  domestiques,  par  L. 
Grandeau.     Tome  I  :  la  nutrition  animale.     Paris  1893. 

Molecularkrafte,  von  E.  Seelig.     2te  Auflage.     Berlin  1893. 

Handbuch  der  Chemischen  Technologic,  von  F.  Fischer  (Zugleich 
14te  Auflage  von  Wagner's  Chemischen  Technologie).  Leipzig 
1893. 

Traite  pratique  d'analyse  chimique  et  de  recherches  toxicologiques, 
par  G.  Guerin.     Paris  1893. 

Die  Verwerthung  des  Holzes  auf  chemischen  Wege,  von  J.  Bersch. 
Wien,  Pest  und  Leipzig  1893. 

Royal  Society  of  London.  Philosophical  Transactions.  Vols. 
43—129  (1744—1839).  Indexes— Vols.  1—70  (165.5—1780),  and 
71—110  (1781—1820).     95  vols.     4to. 
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Lehrbuch  der  Allgemeinen  Cliemie,  von  W.  Ostwald.  Zweite 
Auflage.     Band  II,  1.     Chemische  Energie.     Leipzig  1893. 

Das  Kupfer,  von  Standpunkte  der  gerichtlichen  Chemie,  Toxi- 
cologie  und  Hygiene,  von  A.  Tscliirch.     Stuttgart  1893. 

Elements  de  Cristallographie  physique,  pai-  C.  Soret.  Geneve  et 
Paris  1893. 

Theoretische  Cliemie,  vom  Standpunkte  der  Avogadro'sclien  Regel 
und  der  Tbermodynamik,  von  W.  Nernst.     Stuttgart  1893. 

Entwickelungsgeschichte,  und  ki-itisch-experimenteller  Vergleicli 
der  Theorien  iiber  die  Natur  der  sogenannten  Knallsaure  und  ibrer 
Derivate,  von  R.  Scboll.     Miincben  und  Leipzig  1893. 

Die  Tbermodynamik  in  der  Cbemie,  von  J.  J.  van  Laar.  Amster- 
dam und  Leipzig  1893. 


HARaiSON  ASV  SONS,  PEINTEBS  IN  ORDIIfiEY  TO  HEB  MAJESTY,  ST.  MAETIN's  LANE. 


Issued  16/U/1893. 

PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY. 

No.  128.  Session  1893-94. 


The  following  are  abstracts  of  papers  received  during  the  vacation, 
and  published  in  the  Transactions  : — 

56.  "Peri-derivatives  of  naphthalene."    By  R.  Meldola,  F.R.S.,  and 

F.  W.  Streatfeild.     (Trans.,  1893,  1054.) 

A  description  is  given  of  the  preparation  of  1 :  1'-,  or  peri-nitro- 
naphthvlamine  by  nitrating  a-naphthylamine  in  presence  of  sulphuric 
acid,  and  of  the  preparation  from  this  compound  of  benzylidene-1  :  1'- 
nitronaphthylamine,  1 : 1'-nitrobromonaphthalene,  1 :  I'-bromonaph- 
thylamine,  1  : 1'-bromonaphthol  and  1  :  I'-dibromonaphthalene. 

57.  "  Note  on  lead  tetracetate."    By  A.  Hutchinson,  M.A.,  Ph.D.,  and 

W.  Pollard,  B.A.     (Trans.,  1893,  1136.) 

It  is  shown  that  the  compound  which  crystallises  from  a  solution 
of  red  lead  in  glacial  acetic  acid,  described  by  Jacquelain,  in  1851,  is 
lead  tetracetate,  Pb(C2H302)i.  A  corresponding  propionate  has  been 
obtained.  On  adding  ammonium  chloride  to  a  solution  of  the  teti*- 
acetate  in  chlorhydric  acid,  a  precipitate  of  the  characteristic  double 
salt  of  ammonium  chloride  and  lead  tetrachloride  is  produced. 

58.  "Resolution  of  lactic  acid  into  its  optically  active  components."' 

By  T.  Purdie,  Ph.D.,  B.SC.     (Trans.,  1893,  1143.) 

Inactive  lactic  acid  has  already  been  resolved  into  its  active  com-- 
ponents  by  two  of  the  three  general  methods  discovered  by  Pasteur, 
namely,  by  selective  fermentation  and  by  crystallisation  of  salts  of 
the  alkaloids.  The  author  finds  that  the  third  method,  that  of  spon- 
taneous resolution  by  crystallisation,  can  also  be  applied  with 
success. 

In  the  course  of  an  investigation  on  the  resolution  of  lactic  acid 
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into  its  active  components  by  crj-stallisation  of  the  strychnine  salts 
(Purdie  and  Walker,  Trans.,  1892,  754)  an  active  zinc  ammonium 
lactate  was  encountered,  which  possessed  in  a  marked  degree  the 
pi'operty  of  forming  supersaturated  solutions  when  dissolved  in  a 
sjTup  of  active  ammonium  lactate,  and  of  separating  from  these 
solutions  in  comparatively  large,  well-defined  crystals.  It  was  also 
observed  that  a  strong  solution  of  ordinary  ammonium  lactate  dis- 
solves large  quantities  of  ordinary  zinc  lactate,  forming  a  syrup 
from  which  an  inactive  zinc  ammonium  lactate  does  not  at  once 
crystallise,  but  which  readily  deposits  zinc  lactate  when  slightly 
diluted.  These  observations  suggested  the  idea  that  possibly  the 
active  double  salts  might  be  present  in  such  a  solution  in  a  state  of 
supersaturation,  and  that  they  might  be  separately  crystallised  from 
it  under  suitable  conditions  of  temperature  and  concentration  by 
adding  the  proper  crystalline  nuclei. 

It  is  found  that  by  heating  a  solution  containing  certain  definite  pro- 
portions of  ammonium  lactate,  zinc  lactate  and  water  and  then  cool- 
ing, a  supersaturated  solution  is  obtained,  from  which  either  of  the 
active  salts  or  the  inactive  salt  can  be  separated  at  will  by  adding 
traces  of  the  respective  salts  as  nuclei.  By  alternately  dropping 
into  such  a  solution  dextrogyrate  and  laevogyrate  nuclei,  and  adding 
fresh  inactive  zinc  lactate  to  the  exhausted  mother  liquor,  it  is  pos- 
sible to  obtain  successive  crops  of  the  oppositely  active  salts  in 
quantity.  By  recrystallisation,  products  are  readily  obtained  con- 
taining over  90  per  cent,  of  the  active  substances.  The  admixture 
of  inactive  salt  can  be  eliminated  by  crystallisation  of  the  zinc 
lactate  prepared  from  the  double  salts.  Determinations  of  the  specific 
rotations  of  the  zinc  lactates  thus  obtained  gave  numbers  agreeing 
with  those  given  by  Wislicenus  for  zinc  sarcolactate  at  similar  con- 
centration. When  equal  quantities  of  8  per  cent,  solutions  of  the 
oppositely  active  zinc  ammonium  salts  are  mixed,  inactive  zinc 
lactate  is  precipitated.  The  inactive  zinc  ammonium  salt  was  also 
prepared,  and  was  found  to  have  the  composition  represented  by  the 
formula  Zn(C3H503)o-NH4-C3H503-3HoO,  while  that  of  the  active  salts 
is  Zn(C3H503)2-NH4-C3H503'2HoO.  The  salts  also  difPer  considerably 
in  properties. 

59.  "  The  colouring  principles  of  Rubia  sikkimensis."    By  A.  G.  Perkin, 

and  J.  J.  Hummel.     (Trans.,  1893,  1157.) 

The  authors  have  separated  both  purpurin  and  munjistin  or  pur- 
puroxanthincarboxylic  acid  from  this  root ;  they  point  out  that  the 
results  show  that  it  is  nearly  identical  as  regards  colouring  principles 
with  the  closely  allied  Biihia  munjislin. 
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60.  "  The  colouring  and  other  principles  contained  in  chay  root."    By 

the  same.  (Trans.,  1893,  1160.) 
Chay  root,  is  the  root  of  Oldenlandia  umbellata,  and  is  used  as  a 
dye-stuff  in  India ;  a  large  number  of  distinct  products  were  isolated 
hj  extracting  it  either  with,  an  aqueous  solution  of  sulphurous  acid,  or 
with:  lime  water,  alcohol  and  other  solvents,  viz.,  two  substances  of 
the  formula  CigHiaOs,  both  of  which  are  shown  to  be  anthragallol- 
dimethyl  ethers ;  a  monomethyl  ether  of  alizarin  crystallising  in 
orange  needles  melting  at  178 — 179° ;  a  resinous  yellow  substance, 
possibly  an  isomeric  methyl  ether  of  alizarin  in  an  impure  form ; 
metahydroxyanthraquinone ;  a  yellow  substance  melting  at  141*^, 
which  yields  alizarin  when  heated  with  sulphuric  acid ;  ruberythric 
acid  ;  rubichlorio  acid ;  alizarin ;  a  wax  of  the  formula  (CioHi80)2, 
melting  at  87 — 88° ;  and  cane  sugar. 

61.  "Phenylnaphthalenes.    I.  a-Phenylnaphthalene."    By  F.  D.  Chatt- 

away,  B.A.     (Trans.,  1893,  1185.) 

It  is  shoAvn  that  a-phenylnaplithalene  can  be  synthesised  in  several 
ways,  but  that  the  yield  in  all  cases  is  unsatisfactory.  The  best 
method  is  by  the  action  of  a-chloronaphthalene  on  benzene  in  the 
presence  of  anhydrous  aluminium  chloride.  a-Phenylnaphthalene  is 
obtained  as  a  thick,  oily  liquid  which  solidifies  on  long  standing, 
affording  a  fatty-looking  mass  without  definite  crystalline  form.  It 
boils  at  324 — 325°,  and  is  readily  soluble  in  alcohol,  ether  and 
benzene,  but  cannot  be  obtained  crystalline  from  these  solutions,  being 
deposited  on  evaporating  them  in  oily  drops.  It  volatilises  with 
steam,  and  possesses  a  peculiar  odour  resembling  both  naphthalene 
and  diphenyl, 

62.  "  The  vapour  pressures,  molecular  volumes  and  critical  constants 
of  ten  of  the  lower  ethereal  salts  of  acids  of  the  acetic  series." 
By  Sydney  Young,  D.Sc,  F.R.S.,  and  G.  L.  Thomas,  B.Sc.    (Trans., 

1893,  1191.) 

The  authors'  chief  object  was  to  ascertain  how  far  the  generalisa- 
tions of  Van  der  Waals  regarding  "  corresponding "  temperatures, 
pressures  and  volumes  are  true  for  the  members  of  a  group  of  allied 
compounds.  It  has  already  been  shown  by  one  of  them  that  the 
generalisations  hold  good,  with  a  close  approximation  to  accuracy,  in 
the  case  of  the  four  mono-haloid  derivatives  of  benzene,  but  that 
when  compounds  of  different  chemical  character  are  compared  much 
greater  deviations  are  to  be  observed,  more  especially  as  regards  the 
absolute  temperatures  (boiling  points)  at  corresponding  pressures. 
It  has  also  been  shown  that  among  the  substances  so  far  studied  the 
deviations  are  greatest  in  the  case  of  acetic  acid  and  the  alcohols,  and 
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it  becomes,  therefore,  of  additional  interest  to  examine  the  behavioar- 
of  the  salts  formed  by  the  interaction  of  the  fatty  acids  and  alcohols. 
The  critical  and  other  constants  of  a  number  of  these  have  been 
determined  by  several  observers,  bnt  the  results  are  far  from  con^ 
cordant,  owing,  probably,  to  imperfect  purification  of  the  substances 
examined.  Two  samples  of  each  ethereal  salt  were  employed :  one 
was  prepared  from  the  acid  or  anhydride  and  the  alcohol ;  the  other 
was  obtained  from  Kahlbaum.  All  were  carefully  purified,  and  their 
pui'ity  was  proved  both  by  the  constancy  of  their  boiling  points  and 
by  the  agreement  between  tlie  boiling  points,  relative  densities  and 
critical  temperatures  and  pressures  of  the  two  samples. 

The  investigation  shows  that  although  the  results  obtained  with, 
the  ten  compounds  are  in  fair  agreement  with  the  generalisation  o-f 
Van  der  Waals — in  close  agreement  so  far  as  the  molecular  volumes 
of  liquid  are  concerned — yet  the  deviations  observed  ai-e  related  to 
their  composition. 

The  ratios  of  the  absolute  temperatures  to  the  absolute  critical 
temperatures  at  any  series  of  corresponding  pressures  are  clearly 
dependent  on  the  molecular  weights,  though  this  is  apparently  not 
the  case  with  the  ratios  of  the  molecular  volumes  of  either  liquid  op 
saturated  vapour  to  the  critical  volumes. 

The  composition  of  the  isomeric  ethereal  salts  appears,  however, 
to  influence  all  the  ratios,  those  for  the  formates  being  lowest  when 
the  absolute  temperatures  or  volumes  of  saturated  vapour  are  com- 
pared and  highest  in  the  case  of  the  volumes  of  liquid.  The  ratios 
for  the  acetates,  on  the  other  hand,  are  highest  in  the  case  of  the 
absolute  temperatures  and  of  the  volumes  of  saturated  vapour,  and 
lowest  for  the  volumes  of  liquid. 

The  presence  of  the  iso-group  in  methylic  isobutyrate  appears  to 
have  a  distinct  influence  on  the  ratios.  The  ratios  of  the  actual 
critical  densities  to  the  theoretical  densities  (for  a  perfect  gas)  show 
a  maximum  variation  of  2"  per  cent.;  the  mean  value,  3'91,  is  some- 
what higher  than  that  (3' 76)  for  the  majority  of  substances  previously 
studied ;  it  is,  however,  lower  than  for  the  alcohols  and  for  acetic 
acid. 

The  ratios  of  the  absolute  temperatui-es  and  of  the  volumes  of 
liquid  and  saturated  vapour  at  corresponding  pressures  to' the  critical 
constants,  also  the  values  of  PY/T  at  the  critical  points,  are  compared 
with  those  of  the  substances  previously  studied,  and  it  is  found  that 
the  ethereal  salts  form  a  separate  group. 

The  22  compounds  for  which  data  are  available  fall  into  four 
groups,  (1)  the  ethereal  salts,  (2)  the  alcohols — methyl  alcohol  being 
especially  abnormal,  (3)  acetic  acid,  (4)  ether,  benzene  and  its  haloid 
derivatives,  carbon  and  tin  tetrachlorides. 
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63.  "  The  fermentation  of  dextrose,  rhamnose,  and  mannitol  by  a  Isevo- 

lactic  ferment."    By  George  Tate,  Ph.D. 

In  studying  the  micro-organisms  that  attack  ripe  pears,  the  author 
iias  had  occasion  to  isolate  an  organism  that  under  aerobic  conditions 
brings  about  la^volactic  fermentations  of  the  hexoses  dextrose, 
mannose  and  galactose  and  also  of  mannitol,  but  an  inactive  lactic 
fermentation  of  the  methylpentose  rhamnose  (isodulcite). 

The  products  of  the  fermentation  of  dextrose,  mannitol  and 
rhamnose  have  been  quantitatively  determined :  9  molecules  of 
dextrose  are  found  to  yield  2  molecules  of  alcohol,  1  of  succinic 
acid,  7  to  8  of  Icevolactic  acid,  and  smaller  molecular  proportions  of 
formic  and  acetic  acids. 

Mannitol  yields  the  same  products,  but  in  different  proportions, 
there  being  a  greater  yield  of  alcohol  and  slightly  greater  yield  of 
lasvolactic  acid. 

N'either  alcohol  nor  formic  acid  was  found  among  the  products  of 
the  fermentation  of  rhamnose ;  9  molecules  of  this  sugar  afforded 
approximately  5  molecules  of  acetic  acid  and  4  molecules  of  optically 
inactive  lactic  acid. 

The  action  of  the  organism  as  a  l^volactic  ferment  of  dextrose, 
was  found  to  be  unchanged  after  cultivating  the  parent  cells  in  fluids 
containing  rhamnose,  inactive  acid  being  formed. 

The  organism  which  is  referred  to  as  a  lEevolactic  ferment  from  its 
action  upon  the  typical  sugar  dextrose  belongs  to  the  class  of  asco- 
bacteria,  and  can  develop  so  as  to  produce  two  forms  of  growth, 
widely  differing  in  macroscopic  appearance — one  in  which  rods  and 
cocci  predominate,  a  second  in  which  the  organism  propagates  as  an 
a.'jcobacterium. 

64,  "Derivatives  of  quinone  containing  halogens.    Part  III.    Derivatives 
of  quinhydrone."    By  Arthur  R.  Ling  and  Julian  L.  Baker.    (Trans., 

1893,  1314.) 

Quinhydrone  melts  at  170 — 171°.  The  authors  have  obtained  a 
compound  having  the  composition  of  a  monochloroquinJiy drone,  which 
jnelts  at  145°,  by  gently  heating  a  solution  of  quinone  and  mono- 
chloroquinol  in  chloroform ;  under  somewhat  similar  circumstances, 
dark  (Amer.  Chem.  J.,  14,  574)  obtained  a  small  amount  of  quin- 
liydrone.  They  have  also  obtained  an  isomeric  compound  melting  at 
132 — 133°  by  evaporating  an  ethereal  or  alcohol  solution  of  quinol 
and  monochloroquinone.  When  either  of  these  isomerides  is  boiled 
with  light  petroleum  they  dissociate,  and  their  constituents  then 
interact,  giving  rise  to  dichloroquinhydrone,  which  is  dissolved  by 
the  light  petroleum,  and  quinhydrone,  which  remains  undissolved.    . 

Dichloroquinhydrone,  C6H3C102,C6H3C1(0H)2,  is  obtained  by  mixing 


204 

solutions  of  monochloroquinone  and  monochloi"oquinol,  and  also  by 
partially  oxidising  a  solution  of  monocliloroquinol  with  ferric  chloride. 
It  crystallises  from  water  in  dark  violet  needles  containing  one  mole- 
cular proportion  of  Avater,  melting  at  70 — 72° ;  these  are  rendered 
anhydrous  when  kept  over  concentrated  sulphuric  acid  and  then  melt 
at  93—94=. 

Tetrachloroquinliydrone,  C6H,Cl,0,,C6H2Clo(OH).>  +  2HoO,  was  de- 
scribed by  Stadeler,  in  1849.  It  is  obtained  in  the  form  of  dark  violet 
needles  by  tritui^ating  paradichloroquinone  and  paradichloroquinol 
with  water,  and  also  by  partially  oxidising  a  solution  of  paradichloro- 
quinol ;  the  authors  find  that  it  melts  between  105°  and  140°,  but  has 
no  definite  melting  point.  They  confirm  Stiideler's  observations  that 
it  loses  its  water  of  crA-stallisation  when  kept  over  concentrated 
sulphuric  acid,  becoming  light  yellow ;  the  crystalline  form  of  the  an- 
hydrous compound  appears  to  be  the  same  as  that  of  the  hydrated 
compound.  An  isomeride  is  obtained  when  metadichloroquinol  and 
an  excess  of  metadichloroquinone  are  boiled  with  a  mixture  of 
benzene  and  light  petroleum ;  it  separates  from  the  filtrate  in  long,, 
brown,  prismatic  needles,  and  melts  at  135°, 

Hexachloroqui/ihij drone. — A  substance  of  the  composition  C12H4CI6O4 
+  ^HoO  is  obtained  by  triturating  trichloroquinone  and  trichloro- 
quinol  with  water ;  it  melts  at  115 — 117°  and  does  not  alter  in  weight 
when  kept  over  concentrated  sulphuric  acid. 

The  authors  failed  to  obtain  octochloi'oqninhy drone,  and  conclude, 
from  numerous  experiments  which  are  described,  that  this  compound 
is  non-existent. 

JDxhromoquiuluj  drone,  C6H3Br02,CcH;Br(OH)2,  crystallises  from 
water  in  anhydrous,  dark,  bronze-coloured  needles  and  melts  at  98°. 

Tetrahromoquinhydro7ie  is  obtained  by  boiling  an  aqueous  solution 
of  paradibromoquinol  with  an  excess  of  paradibromoquinone ;  it 
separates,  Avhen  the  filtrate  is  rapidly  cooled,  in  dark  violet  needles 
of  the  composition  C6HoBro02,C6H2Bro(OH)2  +  2H2O,  and  melts  at 
145 — 150°.  It  loses  its  water  of  crystallisation  and  becomes  light- 
coloured  when  kept  over  concentrated  sulphuric  acid. 

Bichlorodibromoquinhydro/ie,  pi-epared  from  paradichloroquinone  and 
paradibromoquinol,  crystallises  from  water  in  bluish-black  needles 
containing  two  molecular  proportions  of  water  ;  it  melts  at  130 — 135" 
and  loses  its  Avater  of  crystallisation,  becoming  light  yellow  coloured 
when  kept  over  concentrated  sulphuric  acid.  An  isomeride  is  ob- 
tained from  paradibromoquinone  and  paradichloroquinol;  it  resembles 
the  last-described  compound  and  becomes  pale  brownish-yellow,, 
losing  its  water  of  crystallisation,  when  kept  over  concentrated 
sulphuric  acid. 
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November  2nd,  1893.     Dr.  Armstrong,  President,  in  the  Chair. 

Messrs.    Edmund    Lamb,    James    A.    Audlej,    Henry  Bailey   and 
Charles  Mills  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  J^fessrs. 
Frederick  Edmund  Bowman,  Ash  Leigh,  Bowdon,  Cheshire;  Henry 
Fielden  Briggs,  Roseneatli,  Torquay;  Frank  Browne,  Government 
Civil  Hospital,  Hong  Kong;  John  Dixon  Brunton,  "Wire  Mill,  Mussel- 
burgh ;  Charles  March  Caines,  11,  Clockliouse  Road,  Beckenham, 
Kent;  Thomas  Petson  Carswell,  369,  Scotswood  Road,  Xewcastle-on- 
Tyne;  Harry  J.  Chaney,  29,  Chalcot  Crescent,  Regent's  Park, 
London ;  Allan  Thomas  Cocking,  39,  Lister  Street,  Rotherham ;  John 
A.  Craw,  2,  Millgate,  Cupar  Fife  ;  Charles  Sordes  Ellis,  17,  Blooms- 
bury  Square,  W.C.  ;  Alexander  M.  Forrester,  22,  Scotia  Street 
Glasgow ;  Henry  Garnett,  2,  Bartholomew  Villas,  Kentish  Town 
N.W. ;  William  Hotton  Grieve,  226,  Friern  Road,  East  Dulwich 
Harry  Edwin  Hadley,  The  School  of  Science,  Kidderminster ;  Henry 
Ormsby  Hale,  Oundle  School,  Xorthamptonshire ;  Harold  Harris,. 
Denmark  House,  Tuffley  Avenue,  Gloucester;  William  Hesketh,  B.A., 
School  House,  Ferriscowles,  Blackburn ;  Harold  B,  Holthouse,  42, 
St.  Ann's  Valley,  Nottingham ;  Alexander  Sinclair  Hughson,  12, 
Myrtle  Crescent,  South  Shields  ;  Bertram  Hunt,  F.I.C.,  5,  Queen's 
Crescent,  Glasgow ;  Richard  Savory  Ladell,  loo,  Praed  Street,  Hyde 
Park,  London ;  William  Fred  Mawer,  16,  Fentiman  Road,  S.W. ; 
J.  R.  Morgan,  Leydenburgh,  Port  Hall  Street,  Brighton ;  Frederick 
Morton,  102,  Quarmby  Road,  Huddersfield;  George  F.  Payne,  M.D., 
Atlanta,  Georgia,  U.S.A. ;  Thomas  Beilby  Rawlins,  2,  Levan  Street, 
Pollockshields,  Glasgow ;  George  Percival  Rees,  Ely  House,  Basford, 
Stoke-on-Trent ;  Thomas  Anderson  Reid,  Lostock  Gralam,  North- 
wich ;  Herbert  Santer,  Albion  Brewery,  Caledonian  Road,  N. ;  Philip 
Schidrowitz,  102,  Oxford  Gardens,  Netting  Hill,  W. ;  W.  Edgar  Sims,. 
B.Sc,  Stafford  House,  Longsight,  Manchester  ;  Frederick  Shapley,. 
Whittier,  Fuller  &  Co.,  San  Francisco ;  Frederick  Spencer,  Rose  Villa, 
IJttoxeter,  Staffs ;  Robert  Curling  Styles,  Knockhall,  Greenhithe, 
Kent;  Jocelyn  Field  Thorpe,  Gloucester  House,  20,  Larkhall  Rise, 
Clapham  ;  William  Herbert  Walden,  55,  Clapham  Road,  S.W. ;  Frank 
Ernest  Welchman,  16,  Carlton  Road,  Putney  Hill,  S.W. ;  William 
Gilchrist  White,  Lamb  Roe,  Whalley,  Lancashire ;  Edward  Humphreys 
Winder,  37,  Vincent  Square,  S.W.  ;  Stanley  Wyndham,  Ph.D.. 
Judson,  Florida,  c/o  Trenton  Phosphor  Co, 

Of  the  following  papers  those  marked  *  were  read  : — 
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*65.  "  The  action  of  bromine  on  azobenzene— a  correction."    By  Henry 

E.  Armstrong. 

It  "was  pointed  out  by  me  in  a  recent  note  in  these  Proceedings 
(1892,  p.  194)  that  a  compound  represented  by  a  formula  such  as  is 
assigned  to  azobenzene,  Ph-N!N'Ph,  did  not  come  within  my  "  colour 
rule  "  ;  at  the  same  time  I  drew  attention  to  Werigo's  colourless  tetra- 
bromazobenzene,  and  stated  that  Mr.  Mills,  at  my  request,  had  under- 
■'taken  to  further  study  the  bromo-derivatives  of  azobenzene,  and  had 
-already  confirmed  Werigo's  observation. 

According  to  Werigo,  tetrabromazobenzene  melts  at  320° ;  the 
product  obtained  by  Mr.  Mills  charred  at  a  high  temperature  with- 
'Out  melting ;  Avhen  boiled  "with  tin  and  muriatic  acid,  it  gave  a  tetra- 
'bromobenzidine,  which  was  readily  purified  by  crystallisation  from 
lx)iling  xylene  ;  this  melted  at  285°  (uncorr.),  and  proved  to  be  identical 
with  that  prepared  from  benzidine,  following  the  directions  of  Claus 
and  Risler.  This  benzidine  derivative  was  converted  into  a  tetra- 
bromodiphenyl  melting  at  189°  (uncorr.),  from  which  a  small  quantity 
of  dimetabroraobenzoic  acid  was  obtained  by  oxidation. 

During  the  course  of  the  experiments,  Mr.  Mills  was  gradually 
led  to  notice  that  the  original  product  from  azobenzene  was  very 
•similar  to  tetrabromobenzidine,  and  he  eventually  satisfied  himself  by 
■repeatedly  crystallising  it  from  xylene  that  it  was,  in  fact,  nothing 
-but  impure  tetrabromobenzidine.  The  difference  in  composition 
•between  tetrabromazobenzene  and  tetrabromobenzidine  is  so  small 
"that  it  is  practically  impossible  to  decide  by  analysis  which  compound 
is  under  examination ;  and  the  fact  that  tetrabromobenzidine  is 
destitute  of  basic  properties  renders  its  differentiation  difficult. 
Werigo's  tetrabromazobenzene  must  therefore  be  struck  off  the  list  of 
known  compounds ;  and  no  argument  as  to  the  constitution  of  azo- 
benzene can  be  based  on  its  behaviour  with  bromine. 

*66.  "  The  origin  of  colour.    X.  Coloured  hydrocarbons."    By  Henry 

E.  Armstrong. 

Graebe,  in  a  recent  note  (Ber,,  1893,  2354),  adduces  what  ap- 
pears to  be  satisfactory  evidence  that  the  acenaphthylene,  CiaHg, 
discovered  by  Behr  and  Van  Dorp,  is  actually  a  yellnio  hydrocarbon, 
and  contends  that  the  colour  of  this  hydrocarbon  and  also  that  of  the 
red  hydrocarbon  from  fluorene  (c/.  these  Proceedings,  1892, 192)  is  to 
be  regarded  as,  in  the  first  instance,  conditioned  by  the  presence  of 
the  group  ^C;C<^.  He  ascribes  the  non-appearance  of  colour  iu 
ethylene  derivatives  generally  to  a  secondary  influence  exercised  by 
the  groups  displacing  the  hydrogen  atoms  in  ethylene. 
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The  problem  is  of  such  importance  that  I  will  vent  are  to  point  out 
that  in  the  case  of  coloured  substances  generally,  the  type  of  the 
series  is  itself  always  coloured — the  only  exception  which  I  can  call 
to  mind  being  iodoform  (c/.  these  Proceedings,  1893,  62).  Ace- 
naphthylene,  no  doubt,  cannot  well  be  represented  otherwise  than  by 


the  formula  I       I       I  ,  but  if  possessed  of   an  ethenoid  structure  akin 

HC=CH 
to  that  of  anthracene,  an  "  explanation  "  of  its  colour  may  be  given 
similar  to  that  which  I  have  put  forward  in  the  case  of  anthracene 
and   of    certain  coloured   quinoline   derivatives  (these    Proceedings, 

1893,  63).     On  inspecting  the  formula  I      J,     11,  it  will  be  seen  that 

HC^CH 

the  carbon  atoms  of  the  one  nucleus  are  attached  to  the  benzene 
nucleus  on  the  left  in  ortho-positions  and  by  ethenoid  linkages ;  in 
other  words,  the  hydrocarbon  is  an  orthoquinonoid  derivative.  The 
■external  coupling  is,  in  a  measure,  comparable  with  that  which  occurs 
in  com^pounds  such  as  methylene  blue,  &c.,  and  it  is  this  circumstance, 
perhaps,  v/hich  causes  the  colour  of  the  hydrocarbon  to  be  so  much 
more  intense  than  that  of  anthracene,  for  example. 

*67.  "The  formation   of  the  hydrocarbon  'truxene'  from  phenylpropi- 
onic  acid  and  fi'om  hydrindone."    By  F.  Stanley  Kipping,  Ph.D.,  D.Sc 

The  further  study  of  the  hydrocarbon  obtained  fiom  phenyl- 
propionic  acid  (Proc,  112,  107,  117,  216)  has  led  to  the  following 
results  : — 

The  hydrocarbon  is  formed  when  hydrindone  is  heated  either  with 
phosphoric  anhydride  or  wdth  moderately  concentrated  sulphuric 
acid ;  it  is  also  produced  when  a  condensation  product  of  hydrindone 
of  the  composition  CisHuO  is  heated  with  either  of  these  dehydrating 
agents. 

This  condensation  product  will  be  described  in  a  future  paper  ;  the 
fact  that  it  is  readily  converted  into  the  hydrocarbon  proves  that  the 
latter  has  the  formula  Cis,Hi2,  and  not  C2';Hig,  and  is  also  evidence  in 
favour   of    the    view   that   the    constitution  of   the   hydrocarbon   is 

C6ll4'C^C CII2  rr"!    •  ■  tv        i 

expressed  by  the  formula    '  1 '      J,  tt  •       •'-^1^  view  affords  a 

'  0x12' U — U — Ogldi 

simple  explanation  of  the  formation  of  the  hydrocarbon  from  phenyl- 

-propionic  acid  and  of  its  relation  to  other  compounds. 

The  hydrocarbon  in  question  is  evidently  identical  with  a  com- 
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pound  obtained  by  Hausmaun  (Ber.,  22,  2019)  by  beating  bydrind 
one  with  concentrated  cblorhydric  acid,  tbe  study  of  Avhicb  be  did 
not  continue.  It  is  also  identical  witb  '"  truxene,"  a  bydrocarbou 
prepared  by  Liebermann  and  Bergami  (Ber.,  22,  782)  by  reducing 
"  truxone  "  witb  iodbydric  acid  ;  this  is  proved  by  the  fact  that  both 
compounds  are  converted  into  Gabriel  and  Michael's  "  tribenzoylene- 
benzene  "  {Ber.,  10,  1557)  on  oxidation  with  chromic  acid. 

The  author  discusses  the  constitution  of  "  truxene  "  and  of  "  trux- 
one," and  points  out  that  the  formulfe  assigned  to  them  by  Lieber- 
mann and  Bergami  (Ber.,  23,  317)  do  not  accord  with  the  facts  of 
the  case,  and  are  not  to  be  reconciled  with  the  formation  of  truxone 
from  a-truxillic  acid,  CisHigO^.  It  is  also  shown  that  the  only  evi- 
dence which  led  Liebermann  and  Bergami  to  assume  that  "  truxene  " 
is  a  "  tribenzylenebenzene,"  namely,  its  conversion  into  "  tribenzoyl- 
enebenzene  "  is  of  little,  if  of  any,  value. 

Tbe  constitution  of  *'  tribenzoylenebenzene,"  being  based  on  its 
conversion  into  tripheuylbenzene,  cannot  be  regarded  as  established, 
as  it  is  first  fused  with  potash  at  a  high  temperatuj*e  and  tbe  product 
of  this  treatment  is  distilled  over  lime,  in  order  to  bring  about  the 
change.  It  follows,  therefore,  that  the  conversion  of  the  hydro- 
carbon from  phenylpropionic  acid  into  ''  tribenzoylenebenzene  "  does 
not  show  that  the  former  (truxene)  has  the  molecular  formula 
C27Hi8,  but  that  "tribenzoylenebenzene,"  which  was  hitherto  sup- 
posed to  have  the  molecular  formula  CotHjoOs,  is,  in  reality,  CisHi,02 ; 
this  view  is  not  refuted,  but  is  rather  corroborated  by  a  study  of  the 
methods  of  forming  ''  tribenzoylenebenzene." 

Tbe  behaviour  of  truxene  with  nitric  acid  and  with  bromine  and 
its  oxidation  to  nitrophthalic  acid  [2C00H  :  NOo  =  1:2:4]  are 
described ;  attention  is  also  drawn  to  a  characteristic  coloration 
which  the  hydrocarbon  gives  with  ordinaiy  concentrated  sulphuric 
acid,  and  to  its  very  peculiar  decomposition  by  boiling  nitrobenzene. 

68.  "  The  action  of  aluminium  chloride  on  heptylic  chloride."    By 
F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

The  fact  that  hydrindone  is  formed  in  large  quantities  on  treating 
phenylpropionic  chloride  with  aluminium  chloride  (Proc,  117,  216) 
led  the  author  to  investigate  the  action  of  the  latter  on  heptylic 
chloride,  as  it  appeared  possible  that  methylketohexamethylene, 
ethylketopentamethylene  or  some  other  closed-chain  compound 
might  be  formed. 

After  many  unsuccessful  experiments  in  which  almost  the  whole 
of  the  heptylic  chloride  was  recovered  as  heptylic  acid,  it  was  found 
that  under  suitable  conditions  a  large  proportion  of  the  acid  chloride 
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was  converted  into  a  neutral  oil  which  was  isolated  by  distillation  in 
steam,  but  which  proved  to  be  a  mixture  ;  on  cooling'  the  fractions 
of  highest  boiling  point  collected  between  290°  and  310°,  a  consider- 
able quantity  of  colourless  crystals  was  deposited  which,  when  freed 
from  oil,  melted  at  about  41°.  Analyses  of  this  crystalline  product 
gave  results  (I,  C  =  82-2,  H  =  10-2 ;  II,  C  =  82-0,  H  =  lO'O  per 
cent.)  corresponding  to  the  formula  CuHjoO  =  2C6Ki3'COCl  — 
2HC1  —  HoO  —  Ho.  It  yields  an  oily  hydroxime.  On  analysing 
this  (found  C  "  75-4,  H  =  10-0,  N  =  67  ;  required  C  =  7&7. 
H  =  9"6,  N  =  6"4),  the  percentage  of  carbon  found  was  somewhat 
lower  than  corresponds  to  the  formula  CuHooNOH,  doubtless  owing* 
to  the  fact  that  the  oil  could  not  be  purified. 

It  would  seem,  therefore,  that  the  crystalline  substance  is  a  Icetone, 
as  was,  in  fact,  to  be  expected. 

The  experiments  which  have  been  carried  out  up  to  the  present 
with  the  object  of  determining  its  constitution,  although  few  in 
number,  have  already  afforded  results  of  considerable  interest. 
Fractions  of  the  crude  oil  collected  between  280°  and  310°,  when 
oxidised  with  nitric  acid,  gave  a  mixture  of  several  acids,  one  of 
which  was  characterised  by  sparing  solubility  and  was,  therefore, 
easily  isolated ;  analyses  of  this  acid  gave  results  pointing  to  the 
formula  CisHioOe  (found  C  =  o9'4,  H  =  3'9 ;  required  C  =  59"o, 
H  =  3"8),  and  an  analysis  of  its  silver  salt,  Ci3H706Ag3  (found  Ag  = 
55*1 ;  required  5o'5  per  cent.)  confirmed  this  view.  Whether  this 
acid  is  an  oxidation  product  of  the  ketone  CuH2oO,  or  whether  it  is 
produced  from  some  other  constituent  of  the  oil  has  not  yet  been 
determined,  but  in  any  case  its  indirect  formation  from  heptylic  acid 
is  certainly  rather  extraordinary,  as,  to  judge  from  its  composition,  it 
is  a  closed-chain  compound. 

The  investigation  of  the  behaviour  of  acid  chlorides  with  alum- 
inium chloride  is  being  extended,  and  some  progress  has  ali-eady 
been  made  with  experiments  with  the  chlorides  of  butyric,  benzoyl- 
propionic  and  hippuric  acids. 

*69.  "  The  inertness  of  quicklime.    II.  The  interaction  of  chlorine  and 
lime."    By  V.  H.  Veley. 

The  author  has  ascei^tained  by  synthetical  and  analytical  methods 
that  no  appreciable  action  takes  place  between  dry  chlorine  and 
quicklime  below  300° ;  above  this  temperature,  a  partial  displace- 
ment of  oxygen  is  effected  by  the  chlorine  :  the  interaction  is  thus 
analogous  to  that  of  baryta  and  chlorine,  not  specially  dried,  and  at 
ordinary  temperatures. 
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*70.  "Note  on  hyponitrites."    By  D.  H.  Jackson,  M.A.,  B.Sc. 

The  author  has  conducted  experiments  for  the  purpose  of  obtaining 
alkali  hyponitrites,  hitherto  known  only  in  solution,  in  a  solid  state. 
He  confirms  the  experience  of  previous  observers  that,  contrary  to 
the  statement  of  Menke,  hyponitrite  is  not  formed  -svhen  sodium 
nitrate  is  heated  with  metallic  iron.  Heductiou  of  a  solution  of 
sodium  nitrate  with  aluminium  or  with  barium  amalgam  does  not 
furnish  hyponitrite.  For  the  production  of  hyponitrites,  the  author 
employs  Divers'  method  of  reducing  a  solution  of  sodium  nitrate 
with  sodium  amalgam.  He  finds  that  the  best  yield  of  hyponitrite 
results  from  the  use  of  an  amalgam  weak  in  sodium  acting  at  a  low 
temperature ;  owing  to  the  violence  of  the  action,  no  hyponitrite  is 
obtained  when  sodium  alone  is  used  as  the  reducing  agent.  The 
origin  of  the  metallic  silver  which  generally  contaminates  silver 
liyponitrite  produced  by  the  usual  process  is  traced  to  the  reduction 
of  silver  hyponitrite  by  the  hydroxylamine  acetate  contained  in  the 
.solution  in  which  precipitation  is  effected.  In  order  to  avoid  loss  of 
hyponitrite  from  this  cause,  it  is  recommended  to  add  mercuric  oxide 
to  the  alkaline  solution  resulting  from  the  reduction.  This  destroys 
the  hydroxylamine,  and  therefore  the  silver  hyponitrite  subsequently 
produced  does  not  darken  in  the  liquid.  Although  an  aqueous  solu- 
tion of  sodium  hyponitrite  quickly  decomposes  into  sodium  hydroxide 
and  nitrous  oxide,  it  was  found  that  in  the  presence  of  much  sodium 
liydroxide  considerably  less  decomposition  takes  place.  A  strongly 
alkaline  solution  of  sodium  hyponitrite,  prepared  by  reducing  a  strong 
solution  of  sodium  nitrate,  when  spontaneous!}- evaporated  over  sulph- 
uric acid  in  a  vacuum  during  several  weeks,  deposited  crystals  of 
sodium  hyponitrite,  which  could  be  freed  from  hydroxide  by  washing 
with  alcohol,  in  which  the  hyponitrite  is  very  sparingly  soluble.  The 
crystals  may  also  be  obtained  by  precipitating  a  strong  aqueous  solu- 
tion of  the  salt  prepared  by  the  interaction  of  silver  hyponitrite  and 
sodium  chloride  with  alcohol.  A  determination  of  the  sodium  m 
these  crystals  showed  that  they  possessed  the  composition  of  sodium 
hyponitrite. 

Ammonium  hyponitrite  was  obtained  in  groups  of  long  needles  by 
decomposing  silver  hyponitrite  with  an  alcoholic  solution  of  am- 
monium sulphide  and  evaporating  the  filtered  liquid  over  sulphuric 
acid  in  a  vacuum.  Like  the  sodium  salt,  this  compound  is  difiicult 
to  obtain  in  any  quantity,  and  this  circumstance  prevented  the  author 
from  further  investigating  the  properties  of  these  hyponitrites. 
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71.  "  The  interaction  of  hydrogen  chloride  and  potassium  chlorate." 
By  W.  H.  Pendlebury,  M.A.,  and  Mrs.  McKillop. 

The  authors  have  determined  the  amount  of  oxidising"  gases 
(whether  chlorine  or  its  oxides)  removed  on  passing  a  given  volume 
of  air  at  a  given  rate  through  an  aqueous  solution  of  potassium 
chlorate  and  hydrogen  chloride  kept  at  a  constant  tempei-ature,  and 
have  compared  the  amount  removed  with  that  present  in  the  liquid. 
The  evolved  gases  were  received  in  a  solution  of  potassium  iodide, 
and  at  the  end.  of  each  half  hour  the  amount  of  iodine  liberated,  was 
determined. 

The  following  results  were  obtained  at  30°  with  a  mixture  contain- 
ing 30  grams  of  potassium  chlorate  and  18'823  grams  of  hydi-ogen 
chloride  in  800  c.c. ;  the  half-hourly  determination  of  iodine  was  not 
performed  during  41^  hours,  5'5  hours  after  mixing. 


Hours  after 

Mass  of  iodine 

Hours  after 

Mass  of  iodine 

mixing. 

liberated. 

mixing. 

liberated. 

2-0 

0  -0021 

47-5 

0  -0028 

2-5 

0 -0032 

48-0 

0  -0025 

3-0 

0  -0038 

48-5 

0  -0022 

3-5 

0  -0035 

68-0 

0  -0012 

4-0 

0  -0034 

69-0 

0  -0015 

4-5 

0  -0028 

69-5 

0  -0016 

5-0 

0  -0025 

70-0 

0 -0015 

5-5 

0-0022 

71-5 

0  -0016 

47-0 

0  -0023 

72-0 

0  -0015 

In  a  second  set  of  observations,  twice  the  amount  of  hydrogen 
chloride  was  used  (KCIO3  :  4HC1). 


Hours  after 

Mass  of  iodine 

Houi's  after 

Masa  of  iodine 

mixing. 

liberated. 

mixing. 

liberated. 

0-5 

0-012 

35-0 

0-042 

1-0 

0-017 

40-0 

0-048 

1-5 

0-018 

44-5 

0-045 

2-0 

0  -022"^ 

45-0 

0-040 

2-5 

0-026 

45-5 

•  0  -040 

3  0 

0-022 

50-0 

0-039 

3-5 

0-024 

53-5 

0  -030^ 

4-0 

0-028 

f.  0-026 

54-0 

0-033 

4-5 

0-026 

65-0 

0-030 

5-0 

0-029 

65  -5 

0-032 

^0-31 

5-5 

0-024 

66-0 

0-030 

6-0 

0-029 

66-5 

0-031 

6-5 

0-028 

70-0 

0-032 

24 

0-042 

90-0 

0  -033J 
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100  c.c.  portions  were  withdrawn  at  regular  intervals  from  a  solu- 
tion of  the  same  strength  as  that  used  in  the  second  set  of  experiments 
kept  at  S0°,  and  the  amount  of  iodine  liberated  thereby  was  ascer- 
tained. 


Hours  after 

Iodine  liberated. 

Hours  after 

Iodine  liberated. 

mixing. 

mixing. 

1 

0  -0021 

24 

0  -0031 

2 

0  -0022 

28 

0  -0036 

3 

0  -0024 

29 

0  -0036 

4 

0  -0022 

31 

0  -0041 

5 

0  -0023 

32 

0  -0041 

6 

0  -0024 

46 

0  -0055 

7 

0  -0029 

47 

0  -0054 

8 

0  -0033 

76 

0  -0045 

22 

0  -0032 

77 

0  -0045 

23 

0  -0031 

94 

0  -0047 

A  comparison  of  the  two  sets  of  observations  shows  that  only  a 
portion  of  the  oxidising  gases  is  removed  by  the  passage  of  the  air. 

Observations  are  referred  to  showing  that  a  solution  such  as  was 
used  in  these  expei'iments — which  after  exposure  during  46  hours  in 
subdued  light — liberated  iodine  to  the  extent  of  0"0055  g^am  per  10  c.c. 
after  exposure  at  a  window  to  bright  sunlight  during  30  minutes 
liberated  only  0'0038  gram  per  10  c.c. ;  after  one  hour's  exposure  the 
amount  liberated  had  fallen  to  0*0023,  but  no  further  reduction  took 
place  after  3i  hours'  exposure.  On  removal  into  subdued  light,  the 
iodine-liberating  power  increased,  being  0*0035  after  four  hours,  and 
rising  to  O^OO-iS  after  20  hours  in  the  dark.  As  solutions  of  the 
oxides  of  chlorine  lose  in  oxidising  power  on  exposure  to  light,  the 
change  observed  in  the  chlorate  solution  is  probably  due  to  their 
destruction. 


72.  "The  formation  of  indoxazen  derivatives."    By  Wm.  A.  Bone,  Ph.D. 

The  author  has  investigated  the  behaviour  of  orthochloronitro- 
benzaldoxime  towards  alkalis  with  a  view  to  isolating  nitrindoxazen, 

Orthochlorobenzal  chloride  was  converted  by  the  action  of  fuming 
sulphuric  acid  into  the  corresponding  aldehyde,  which  was  then 
nitrated,  and  the  nitrated  aldehyde  was  converted  into  the  hydroxime  ; 
on  subjecting  this  to  the  action  of  caustic  potash  at  130°,  ammonia 
was  evolved,  and  hydrogen  chloride  was  split  off.  On  acidifying  the 
solution,  a  white  precipitate  was  thrown  down,  which,  after  recrystal- 
lisation,  melted  at  222";  it  possessed  acid  properties,  and  gave  a  red 
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colour  with  ferric  chloride  solution.  Analysis  of  the  silver  salt 
showed  it  to  be  1  :  2  :  S-nitrosalicylic  acid. 

The  hydroxime  was  then  heated  at  120''  with  a  solution  of  sodium 
carbonate ;  hydrogen  chloride  was  split  off,  but  no  ammonia  was 
evolved.  On  acidifying  the  liquid,  beautiful  yellow  needles  appeared, 
melting  at  189°. 

The  properties  of  the  product  (especially  the  facts  that  it  gave  a 
red  colour  with  ferric  chloride,  and  on  heating  with  caustic  potash 
yielded  1:2:  o-nitrosalicylic)  pointed  to  the  conclusion  that  it  was 
1:2: 5-nitrosalicylonitril,  isomeric  with  nitrindoxazen,  a  molecular 
change  having  occurred  during  the  interaction.  In  order  to  decide 
the  question,  the  hitherto  unknown  nitriles  of  1:2:  o-nitrosalicylic 
acid  were  investigated.  Several  attempts  were  unsuccessfully  made 
to  prepare  these  by  well-known  interactions  ;  at  last,  by  heating 
salicylaldoxime  with  acetic  anhydride,  and  subsequently  hydrolysing 
with  dilute  caustic  potash,  an  almost  quantitative  yield  of  salicylo- 
uitril  was  obtained. 

On  nitrating  salicylonitrile  with  fuming  nitric  acid,  the  1:2:3:5- 
dinitronitril  was  obtained  crystallised  in  yellow  plates,  melting  at 
175°  ;  unlike  other  members  of  the  salicylic  series,  it  gave  no  colora- 
tion with  ferric  chloride. 

On  using  ordinary  nitric  acid,  and  conducting  the  nitration  below 
0^,  the  1 :  2  :  5-mononitronitril  was  obtained.  This  crystallises  in 
long,  pale  yellow  needles  melting  at  190°  ;  it  gave  a  red  coloi'a- 
tion  with  ferric  chloride,  and  was  found  to  be  identical  with  the 
product  obtained  from  orthochloronitrobenzaldoxime  and  sodium 
carbonate. 

Derivatives  of  these  nitriles  were  prepared  and  studied,  notably 
their  amidoximes.  That  of  the  mononitronitril  is  a  weak  base  ;  its 
hydrochloride  crystallises  in  yellow  tablets  melting  at  215°.  That  of 
the  dinitronitril  is  a  neutral  substance,  crystallising  in  orange  tablets 
melting  at  204°. 

The  author,  finally,  attempted  to  prepare  nitromethylindoxazen. 
Indoxazen  itself  is  evidently  exceedingly  unstable,  but  it  was  thought 
that  a  methyl  derivative  would  be  more  stable,  and  it  seemed  likely 
that  orthochloronitracetophenonoxime  would  yield  nitromethylindox- 
azen. 

The  hitherto  unknown  orthochloracetophenone  was  prepared  by 
the  action  of  orthochlorobenzoyl  chloride  on  ethylic  acetosod- 
acetate,  and  subsequently  hydrolysing  the  product.  All  attempts 
to  prepare  orthochloronitracetophenone  from  this  failed,  however, 
owing  to  the  fact  that  nitration  was  accompanied  by  simultaneous 
oxidation. 

Orthochloracetophenone  is  a  colourless  oil  which  boils  at  235—240°. 
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Orthoclilorouitracetophenone  was  prepared  bj  tlie  action  of  ortho- 
chloronitrobenzoyl  chloride  on  ethylic  acetosodacetate,  and  subse- 
quently hydrolysing  the  product.  It  is  a  very  thick  syrup,  becoming 
crystalline  on  standing.  The  author  was  unsuccessful  in  preparing 
the  hydroxime  from  this,  although,  experiments  were  made  under 
various  conditions  (at  ordinary  temperature,  at  100°,  and  under 
pressure  at  130°)  ;  in  all  cases  the  ketone  was  unaltered,  owing, 
probably,  to  the  very  negative  character  of  the  C6H3(N02)C1  group. 


73.  "  The  interaction  of  benzylamine  and  phenacyl  bromide.  Synthesis 
of  piazine  derivatives."  By  Arthur  T.  Mason,  Ph.D.,  and  Goodlatte 
Winder,  Ph.D. 

Phenacyl  bromide  and  benzylamine  easily  interact,  forming  mono- 
phenacylbenzylamine,  Ph'CO-CHj-XH'CHa-Ph,  and  diphenacylbenzyl- 
amine,  (PlrCO-CH^^X-CH^-Ph. 

These  compounds  were  isolated  in  the  form  of  hydrobromides,  as 
on  setting  the  bases  free,  molecular  changes  take  place  ;  in  the  case 
of  monophenacylbenzoylamine,  2  molecules  combine  to  form  1 : 4-di- 
benzyl-2  :  5-diphenylpiazine  dihydride,  the  condensation  being  ana- 
logous to  that  which  takes  place  in  the  case  of  isoamidoaceto- 
,  C,H,-NH-CH:C(0H)-CeH3  _  ott  n  _l  C.H.N'-CHICCeHs 

pnenone:  c^H5-C(OH):CH-NH-C7H7  "  "^^'^  "^  C6H5C:CH-T^C-H, ' 

On  heating  the  dihydride  to  the  boiling  point  toluene  is  eliminated 

and  2 : 5-diphenylpiazine,   r<  xr  n.-NjinTT^    *    is    formed,    the    product 

being  identical  with  that  from  isoamidoacetophenone  (Ber.,  21, 
1269).  When  diphenacylbenzylamine  is  set  free  it  is  pi'obably  con- 
verted into  an  oxazine  derivative.  Cold  alcoholic  ammonia  converts 
the  hydrobromide  of  diphenacylbenzylamine  quantitatively  into  an 
amide,  (C6H5-C(OH):CH)oN-C-H;,  which,  at  100°,  loses  one  molecule 
of  water,  2  :  6-diphenyl-4-benzylpiazine  dihydride  being  formed, 
CeHs'CiCH 

HN<^  ^X-CvHv.  The  same  condensation  occurs  on  warming  the 
CeH^-CICH 

amide  with  dilute  chlorhydric  acid,  the  hydrochloride  of  the  di- 
hydride being  formed. 

When  further  heated,  the  hydride,  as  well  as  its  bj-drochloride, 
yields  2  :  6-diphenylpiazine,  toluene  or  benzyl  chloride,  as  the  case 
may  be,  being  eliminated. 

CH-NCCHO-CCsHs  _  HC-X-CCeH,    ,    ^  ^ 
CH— NH  — CCfiH,  -  HC-X-CCeH.  "^  *"'"«• 
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Aniline  and  benzjlamine  act  on  diphenacylbenzylamine  hydrobrom- 

ide  forming  the  dihydride,  qh-NTC  h" VC-C^H°'  ^^^  ^  '  '^-^^^^^'^J^- 
2  :  6-diplienylpiazine  dihydride. 

On  heating  the  latter  compound  with  concentrated  chlorhydric 
acid  at  170°,  two  atoms  of  hydrogen  are  eliminated  ;  the  product  is 
devoid  of  basic  properties  and  unaltered  by  benzoyl  chloride  and 
acetic  anhydride,  and  is  probably  2  :  6-diphenyl-3  :  5-dibenzylpiazine. 
If,  however,  1  :  4-dibenzyl-2  :  6-diphenylpiazine  dihydride  be  heated 
alone  at  260 — 270°,  toluene  is  eliminated,  and  the  remaining  benzyl 
radicle  probably  "  wanders  "  from  nitrogen  to  carbon,  2  :  6-diphenyl- 
t5-benzylpiazine  being  found. 

These  transformations  are  comparable  with  those  occurring  when 
toluidine  and  xylidine  ai-e  formed  by  heating  the  hydrochlorides  of 
monomethyl-  and  dimethyl-aniline. 

On  treating  the  dihydride  with  an  alcoholic  solution  of  ferric 
chloi'ide  and  chlorhydric  acid,  it  yields  2  :  6-diphenyl-4-benzylpiazine 
dihydride. 

74.  "The  interaction  of  quinones  and  metanitraniline  and  nitropai'atolu- 
idine :  a  preliminary  note."    By  James  Leicester,  Ph.D. 

The  relationship  between  quinonedianilide  and  azophenine  has 
been  pointed  out  by  0.  Fischer  and  E.  Hepp  (Bei:,  1888,  683)  who 
also  prepared  fluorindine  from  the  latter  compound  (Ber.,  1890, 
2789). 

In  a  previous  paper  (Ber.,  1890,  2793  ;  this  Journal,  Abstracts, 
1890,  1445)  I  gave  the  results  of  an  investigation  of  the  action  of 
orthonitraniline  and  metanitroparatoluidine  on  quinone,  toluquinone 
and-  naphthaquinone  and  showed  that  in  principle  the  interaction 
was  the  same  as  in  the  case  of  aniline  and  quinone ;  for  example, 
orthonitraniline  and  quinone  combine  to  form  quinouediortho- 
nitranilide,  C6H202(XHC6H4N02)2  [CO:NH=  1:2:4:5],  which 
on  reduction  with  ammonium  sulphide  yields  quinonehomofluor- 
indine. 

In  addition  to  the  quinonefluorindines  certain  quinonephenazine 
derivatives  were  obtained ;  these  are  formed  from  the  nitro-com- 
pounds  corresponding  to  quinoneanilide,  quinoneorthonitrotoluide- 
yielding  quinoneorthomethylpheuazine.  I  have  now  prepared  a 
number  of  other  quinonephenazines  and  quinonefluorindines  ;  in  fact 
the  interaction  appears  to  be  a  general  one  in  the  case  of  para- 
quinones.  The  constitution  of  these  compounds  may  be  inferred 
partly  from  the  manner  in  which  they  are  formed  and  partly  from 
their  similarity  in  properties  to  the   corresponding  fluorindines.     A 
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nnmber  of  crystalline  conipouuds  have  also  been  obtained  by  the  re- 
duction of  the  anilides  and  toluides  Avith  magnesium  :  the  products 
are,  however,  of  a  somewhat  complex  nature  and  their  further  in- 
vestigation is  proceeding. 

Quinonedimetanitranilide  is  prepared  by  heating  a  solution  of 
qninone  and  metanitraniline  in  glacial  acetic  acid ;  it  crystallises 
from  a  mixture  of  methyl  alcohol  and  benzene,  and  melts  at  295°. 

Quinonemetanitranilide  is  obtained  together  with  the  dianilide  as 
a  bronze-coloured  powder  melting  at  13-">°. 

TT  O 

Quinonemetahomofinorindine.  I  f        ,  is  formed 

I  ' "V I AT '  I 

o     "■ 

by  the  reduction  of  the  dianilide  with  ammonium  sulphide;  it  is  a 
brownish-black  powder  melting  above  360".  It  afPords  a  brown 
colour  with  acetic  acid,  changing  to  slaty  green,  and  finally  to  mauve, 
on  the  gradual  addition  of  sulphuric  acid. 

Quinoneparanitrotoluide  is  obtained  in  a  similar  manner  as  a 
bluish-black,  crystalline  powder ;  on  reduction  with  ammonium 
sulphide  it  yields  a  slate-coloured  compound  which  decomposes  at 
about  300°. 

Quinonediparanitrotolnide  is  a  bronze-coloured  substance;  on  re- 
duction it  yields  a  substance  which  melts  at  320",  and  dissolves  in 
alcohol,  benzene  or  acetic  acid  forming  a  dark,  greenish-yellow 
coloured  liquid,  exhibiting  a  green  fluorescence. 

Thymoquindiorthonitranilide,  from  thymoquinone  and  orthonitr- 
aniline,  crystallises  from  alcohol  and  ether  in  straw-coloured  needles 

melting  at  125°.    The  phenazine,  CcOo(C3H,)(Me)<^>C6Hi,  derived 

from  it,  forms  grey  needles  melting  at  about  320°. 

Thimoquindiparanitrotoluide  is  deposited  from  absolute  alcohol  in 
yellowish-red  plates  melting  at  112"  ;  it  also  crystallises  in  needles. 

Thymoquinorthomethyl  phenazine,     C602(C3H7)  (Me)<^^>  CeHsMe. 

is  a  greyish  white  ciystalline  poAvder  which  sublimes  at  325°,  and 
dissolves  in  acetic  acid  and  ether,  forming  a  yellow-coloured  liquid. 

75.  "Preparation  of  «-^-diphenylindoles  from  benzoin  and  primary  benz- 
enoid  amines."    By  R.  Japp,  F.R.S.,  and  T.  S.  Murray,  D.Sc. 

The  authors  have  found  that  a  mixture  of  benzoin,  aniline  and 
zinc  chloride  yields  E.  Fischer's  a-/3-diphenylindole  according  to  the 
equatioD 
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C«H3 


C«H,NH.  +  iH(OH).e^H.  =  C3H.<(^,^>C-aH.  +  2H3O. 

By  employing  in  place  of  aniline,  orthotoluidine,  paratoluiclinc, 
a-naphthylamine  and  ^-naplithylamine,  they  obtained  respectively 
a-/3-diphenylortliotolalndole  (m.  p.  136°).  a-yS-diphenylparatoluindole 
(m.  p.  153°),  a-yS-diplienyl-a-naphthindole  (m.  p.  141")  and  a-/3- 
diphenyl-/3-naphtliindole  (m.  p.  166°). 

Their  work  had  proceeded  thus  far  when  a  paper  appeared  by 
Bischler  and  Fireman  (Ber.,  26,  1336),  in  which  the  preparation  of 
these  indoles  (with  the  exception  o£  a-/i-diphenyl-a-naphthindole)  by 
a  different  method  was  described.  This  method  consisted  in  first 
acting  on  cold  desyl  bromide  with  a  primary  benzenoid  amine 
so  as  to  obtain  a  desylanilide,  thus,  C6H3-CO-CH(XHC6H5)-C6H5, 
and  then  boiling  this  compound  with  an  excess  of  amine,  when, 
according  to  Bischler  and  Fireman,  it  is  converted  into  an  indole. 

The  authors  now  show  : — 

1.  That  the  desylanilides  described  as  new  by  Bischler  and  Fire- 
man are,  in  reality,  identical  with  the  anilbenzoin  series  obtained  hy 
Voigt  {J.  pr.  Chem.  [2],  34,  2)  by  heating  benzoin  with  aniline, 
paratoiuidine  and  ^-naphthylamine  respectively.  The  constitution 
assigned  to  the  compounds  by  Bischler  and  Fireman,  which  differs 
from  that  given  by  Yoigt,  is,  however,  correct. 

2.  That  these  desylanilides,  contrary  to  the  statement  of  Bischler 
and  Fireman,  are  not  converted  into  indoles  by  boiling  them  with 
amines.  In  order  that  this  transformation  may  occur,  it  is  necessary 
that  the  hydrochloride  or  hydrobromide  of  the  amine  should  also  be 
present.  The  desylanilides  used  by  these  authors  were,  from  the 
mode  of  preparation,  doubtless  contaminated  with  aniline  hydro- 
bromide. 

3.  That  the  foregoing  indoles,  with  the  exception  of  a-/3-diphenyl- 
^-naphthindole  can  be  most  readily  obtained  by  boiling  benzoin  with 
a  mixture  of  a  primary  benzenoid  amine  and  its  hydrochloride. 
a-y3-Diphenyl-;3-naphthindole  is  best  prepared  ^by  the  zinc  chloride 
method. 

The  authors  also  find  that  all  these  indoles  when  crystallised  from 
acetone  form  definite  compounds  with  1  mol.  of  acetone  ("  acetone  of 
crystallisation  ").  In  the  case  of  a-/5-diphenyl-a-naphthindole,  similar 
compounds  with  ethyl  methyl  ketone  and  diethyl  ketone  were  prepared, 
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ADDITIONS  TO  THE  LIBRAHr. 

I.   Donations. 

The  Nature   of    Things :    a  Didactic    Poem   translated    from   the 

Latin  of  Titus  Lucretius  Cams,  by  J.  M.  Good.      (With  Latin  text.) 

2  Vols.     4to.     London  1805.  From  Hy.  Bassetfc,  Esq. 

The   Chemistry  of  "Wine,  by   G.    J.  Mulder ;  edited   by  H.   Bence 

Jones.     London  1857.  From  W.  Whitaker,  Esq. 

On  Sewage  Treatment  and  Disposal,  by  T.  Wardle,     Manchester 

and  London  1893.  From  the  Author. 

Practical  Pocket-Book  of  Photography,   by  E.  Yogel :  translated, 

from  2nd  German  edition,  by  E.  C.  Conrad.     London  1893. 

From  the  Translator. 
Smithsonian  Miscellaneous   Collections.     Vol.  XXXVI.     A  Select 
Bibliography  of  Chemistry,  1492—1892,  by  H.  C.  Bolton.     Washing- 
ton 1892.  From  the  Institution. 
Rudiments    of   Chemistry,    by    Temple    Orme.       Second    edition. 
Washington  1893.  From  the  Author. 
Imperial  Institute   Series.     Handbooks  of  Commercial    Products, 
Indian  Section : — 

No.  2.     Ipecacuanha,  Calcutta  1892. 

No.  3.     Podophyllum  emodi.     Calcutta  1892. 

No.  7.     Resin  and  Turpentine    from  Indian  Pines.     Calcutta 

1893. 
No.  8.     Iron :    Southern  Districts,  Madras    Presidency.     Cal- 
cutta 1892. 
No.  9.     Indian  Coal.     Calcutta  1893. 
No.  10.     Adhatoda  vasica.     Calcutta  1892. 
No.  11.     Linseed.     Calcutta  1893. 
No.  13.     Cutch.     Calcutta  1893. 
No.  14.     Kut  (The  Costus).     Calcutta  1893. 
No.  15.     Turpeth,  or  Indian  Jalap.     Calcutta  1893. 
No.  16.     Kamala  Dye.     Calcutta  1893. 
No.  18.     Jalap.     Calcutta  1893. 
No.  20.     Castor  Oil.     Calcutta  1893. 

From  the  Imperial  Institute. 
A  Manual  of  Mineralogy,  by  R.  Allan.  Edinburgh  1834. 

A  Translation  of  the  Pliarmacopa?ia  of  the  Royal  College  of  Physi- 
cians of  London,  1836,  by  R.  Phillips.  Fourth  edition.  London 
1811. 
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The  London  Dispensatory,  by  A.  T.  Thomson.     London  1815. 

Chemical  Experiments,  by  G.  Francis.  Third  edition.  London 
1845. 

A  System  of  Chemistry,     4to.     Philadelphia  1791. 

An  Introduction  to  Practical  Chemistry,  by  J.  E.  Bowman.  4th 
edition,  edited  by  C.  L.  Bloxam.     London  1861. 

Instructions  for  the  use  of  the  Blow-Pipe  and  Chemical  Tests,  with 
additions  and  observations  derived  from  the  recent  publications  of 
Professor  Berzelins,  by  J.  Mawe.     Fourth  edition.  London  1825. 

From  —  Hart,  Esq. 

Experimente  mit  Stromen  holier  Wechselzahl  und  Frequenz, 
zusammengestellt  von  E.  de  Fodor,  revidirt  und  mit  Anmerkungen 
verschen  von  N.  Tesla.     Wien,  Pest,  Leipzig  1893. 

From  the  Publishers. 

IT.  By  Purchase. 

Handbuch  der  anorganischen  Chemie,  herausgegeben  von  0.  Dam- 
mer.     Band  III.     Stuttgart  1893. 

Zasammensetzung  und  Verdaulichkeit  der  Futtermittel ;  nacli 
verhandenen  Analysen  und  Untersuchungen,  zusammengestellt  von 
T.  Dietrich  und  J.  Konig.     Zweite  Auflage.     2  Bande.     Berlin  1891. 

Kurzes  Lehrbuch  der  organischen  Chemie,  von  A.  Bernthsen. 
Vierte  Auflage,  bearbeitet  unter  Mitwirkung  vor  E.  Buchner.  Braun- 
schweig 1893. 

Hand-  und  Hilfsbuch  zur  Ausfiihrung  Physikochemischer  Mes- 
sungen,  von  "W.  Ostwald.     Leipzig  1893. 

The  ^Metallurgy  of  Lead  and  the  Desilverization  of  Base  Bullion 
by  H.  0.  Hofman.     Second  edition.     New  York  1893. 


RESEARCH    FUND. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Fellows  desiring  grants  are  requested  to  make  applica- 
tion before  December  9th. 


At  the  next  meeting  on  N'oveniber  I6th,  the  following  papers  will 
be  read : — 

"  The  normal  butylic,  heptylic  and  octylic  salts  of  active  glyceric 
acid."  By  Professor  Percy  Frankland,  F.R.S.,  and  John  MacGregor, 
M.A. 
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"The  ethereal  salts  of  diacetylglyceric  acid  in  their  relation  to 
optical  activity."  By  Professor  Percy  Frankland,  F.R.S.,  and  John 
MacGregor,  M.A. 

"  The  oxidation  of  paratoluidine."     By  A.  G.  Green. 

'*  The  products  of  the  action  of  benzoyl  chloride  on  urine  in  the 
presence  of  alkali,"     By  Dr.  J.  W.  L.  Thudichum. 
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CERTIFICATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE  NEXT  BALLOT. 


N.B, — The  names  of  those  who  sign  from  "  General  Knowledge  '* 
are  printed  in  italics. 

The  following   Candidates  will  be  balloted  for  on  7th  Decembei', 
1893  :— 

Bowman,  Frederic  Edmund, 

Ash  Leigh,  Bowdou,  Cheshire, 
Analytical  Chemist.  Was  educated  at  Rugbj,  and  afterwards 
-studied  under  Professor  Smithells,  at  the  Yorkshire  College,  Leeds. 
Has  passed  his  intermediate  examination  for  B.Sc.  in  Chemistry.  At 
present  has  charge  of  one  o£  the  laboratories  at  Messrs.  Bowman, 
Thompson,  and  Co.,  Ld.,  Northwich. 

Fredc.  H.  Bowman.  J.  Cai'ter  Bell. 

Thomas  Wardle.  John  Knowles. 

H.  Grimshaw.  Watson  Smith. 

George  H.  Hurst.  Arthur  H.  Tuer. 

Percy  Carter  Bell. 

Briggs,  Harry  Fielden, 

Roseneath,  Torquay. 
Doctor   of  Dental    Surgery ;    D.D.S.    University    College,   Mich.  ; 
L.D.S.  Faculty  of    Physicians   and  Surgeons,   Glasgow;    D.Sc.  and 
B.Sc.  Univ.  Ohio.     First  Class  Queen's  Prizeman  in  Theoretical  and 
Practical  Chemistry. 

Edward  Smith.  Jno.  Wiltshire. 

George  Cheverton.  Arthur  Turner. 

Walter  H.  Coffin.  B.  L.  Taylor. 

Browne,  Prank, 

Government  Civil  Hospital,  Hong  Kong. 
Assistant  Apothecary  and  Assistant  Analyst  in  the  Government 
Civil    Hospital,    Hong    Kong.       Studied    Chemistry   and    Practical 
Chemistry  during  one  year  in  the  School  of  Pharmacy  of  the  Pharma- 
ceutical Society;  was  a  Medallist  in  Chemistry.  Subsequently  worked 
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one  rear  in  the  Researcli  Laboratory  of  the  Pharmaceutical  Society. 
For  the  last  3^  years  have  been  Assistant  Demonstrator  of  Practical 
Chemistry  in  the  laboratories  of  the  Pharmaceutical  Society. 

Wyndham  R.  Dunstan.  John  Attfield. 

M.  Carteighe.  Thos.  S.  Dymond. 

Chas.  M.  Luxmoore. 

Bmnton,  John  Dixon, 

Wire  Mill,  Musselburgh. 
Metallurgical  Student.     First  Class  Honours  in  Metallurgy,  Assoc. 
S.T.S.  after   three  years'  course  at  the   Sheffield  Technical  School, 
including  Analytical    Chemistry,  Mathematics,   Physics,  and  Metal- 
lurgy. 

J.  0.  Arnold.  Fredk.  J.  Merrils. 

B.  ^y.  Winder.  G.  T.  W.  Xeicsholme. 

Jno.  G.  Flatts. 

Caines,  Charles  March, 

11,  Clockhouse  Road,  Beckenham,  Kent. 
Analytical  Chemist.    First  Class  Honours  Certificate  in  Chemistry, 
South  Kensington  Science  and  Art  Department.      Four  years'  expe- 
rience in  Analytical  Chemistry  under  Mr.  Alfred  H.  Allen. 

Alfred  H." Allen.  A.  Wynter  Blyth.  Otto  Hehner. 

C.  G.  Moor.  J.  Kear  Colwell.  B.  E.  R.  Newlands. 

John  A.  E.  Neu'lands. 

Carswell,  Thomas  Petson, 

369,  Scotswood  Road,  Xewcastle-on-Tyne. 
Analyst  and  Teacher  at  Newcastle  Chemical  and  Pharmaceutical 
Tutorial.  Pharmaceutical  Chemist  and  Memb.  Pharm.  Soc.  Author 
of  Papers  "  On  the  Volumetric  Estimation  of  Phenols  by  Iodine," 
Pharmaceutical  Conference,  1892  ;  "  On  a  New  Class  of  Iodine  Phenol 
Derivatives,"  Chem.  Xev:s  (to  appear  immediately  in  series)  ;  "  On 
Animal  Charcoal,"  Pharm.  J.,  28th  January,  1893.  Anal3-st  to 
Borough  Analyst  of  Bradford  during  summer  vacancies,  1892  and 
1893. 

Alex  Crum  Bi-own.  F.  M.  Rimmington. 

F.  AV.  Richardson.  Thos.  Maben. 

^V.  A.  H.  Xaylor.  '. 

Chaney,  Harry  J., 

29,  Chalcot  Crescent,  Regent's  Park,  London. 
Metallurgist.     Associate  of  the  Royal  School  of   Mines.     Studied 
Chemistry   under   Professor  E.  Frankland,   F.R.S.,  and  Metallurgy 
Tinder    Professor    Roberts-Austen,    F.R.S.,    Chemist    to    the    Mint. 
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Work  carried  on  includes  : — 1.  Chemistry  of  the  various  methods 
and  products  of  Carbonization.  2.  The  Chemistry  and  economic 
application  of  the  various  lixiviation  processes,  more  especially  the 
Russell  and  allied  processes.  3.  The  nature  of  the  Gold  Quartz 
deposits  of  the  Rolad  Gold  Fields,  India,  and  experimental  work  of.  all 
kinds  in  connection  with  Paw  and  Stamps  Amalgamation  (1889 — 
1893).     All  private  work. 

E.  Frankland.  W.  R.  Eaton  Hodgkinson. 

G.  Matthey.  David  Watson. 

W.  C.  RobertB-Austen.       Percy  F.  Frankland. 

Cocking,  Allan  Thomas, 

39,  Lister  Street,  Rotherham. 
General  Manager  of  Kyuoch's  Explosives  and  Ammunition  Works. 
Three  years  Chemist  and  Works  Manager,  Plameless  Explosives 
Works.  Four  years  Chemist  and  Manager,  Chemical  Works  at  Ald- 
worke  Colliery  for  treating  products  from  coke  ovens.  Eight  years 
Teacher  of  Chemistry,  Rotherham  School  of  Science  and  Art. 
Three  years  Lecturer  on  Chemistry-,  Rotherham  College. 

W.  Carleton  Williams.         L.  T.  O'Shea.  George  Young. 

J.  0.  Arnold.  Ralph  E.  Brown. 

Craw,  John  A., 

2,  Millgate,  Cupar-Fife. 

Science  Master,  Bell-Baxter  Institute,  Cupar-Fife ;  also  Lecturer 
on  Chemistry,  Cupar  Burgh  School  of  Science,  Glasgow  and  West  of 
Scotland  Technical  College.  Student  1886 — 1891.  Analytical 
Chemist  and  Assayer  at  Parkhead  Steel  Works  for  two  years.  As- 
sistant Science  Master,  Harris  Academy,  Dundee.  South  Kensington 
Certificates  in  Honours,  Chemistry ;  City  and  Guilds  of  London  in 
Honours,  Iron  and  Steel  Manufacture. 

A.  Humboldt  Sexton.  Geo.  Ritchie.         Thos.  A.  Cheetham. 

Horatio  Ballautyne.  James  JRobson. 

Ellis,  Charles  Sordes, 

17,  Bloomsljury  Square,  W.C. 
Assistant    Demonstrator    of    Chemistry    at    the    Pharmaceutical 
Society.       Late    Student    in    the    Laboratories    of    Owens    College, 
Manchester,  and  University  College,  Aberystwith,  Assistant  to  J.  H. 
Lester,  M.Sc,  Consulting  Chemist,  Manchester. 

Harold  B.  Dixon.  G.  H.  Bailey. 

H.  Lloyd  Snape.  W.  H.  Perkin,  jnn. 

Gilbert  J.  Fowler.  John  Attfield. 

Harry  Grimshaw.  Howard  G.  Sacre. 
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Forrester,  Alexander  M. 

22,  Scotia  Street,  Glasgow. 
Technical  Chemist.  For  over  four  years  assistant  to  Mr.  J. 
Falconer  King,  City  Analyst  of  Edinburgh;  studied  under  Professor 
W.  H.  Ferkin,  jun.,  at  Heriot-Watt  College,  Edinburgh  ;  at  present 
Head  Chemist  with  Messrs.  Alex  Cross  and  Sons,  Port  Dundas 
Chemical  Works,  Glasgow. 

J.  Falconer  King.  John  Hunter. 

W.  H.  Perkin,  jun.  F.  Stanley  Kipping 

James  Stenhouse.  W.  S.  Curphey. 

Garnett,  Henry, 

2,  Bartholomew  Villas,  Kentish  Town,  N.W. 
Chemist  and  Analyst  to  the  Vinolia  Soap  Works,  Kentish  Town, 
London.  Studied  Chemistry  and  Practical  Chemistry  as  Bell  Scholar, 
at  the  School  of  the  Pharmaceutical  Society,  1890 — 1891.  Passed 
the  Major  Examination  of  the  Society,  1891.  Silver  Medallist  in 
Chemistry  and  in  Practical  Chemistry.  Pereira  Medallist,  1891. 
Afterwards  worked  in  the  Research  Laboratory  of  the  Pharmaceutical 
Society,  1891—92,  and  during  a  part  of  1893. 

Wyndham  R.  Dunstan.  John  Attfield. 

Thomas  S.  Dymond.  M.  Carteighe. 

Gilbert  J.  Fowler.  Thos.  P.  Blunt. 

Grieve,  William  Rotten, 

226,  Friern  Road,  East  Dulwich,  S.E. 
Science  Demonstrator,  London  School  Boai'd,  and  Science  Lecturer, 
Surrey  County  Council.  Author  of  three  works  upon  Mechanics. 
Nine  years  Science  Demonstrator,  L.S.B.  Four  years  Lecturer  upon 
Natural  Philosophy,  St.  Edward's  College,  Liverpool.  Six  years  First 
Mathematical  Master,  Wesley  College,  Sheffield. 

J.  H.  Gladstone.  Geo.  Chaloner.         Harry  R.  Redman. 

Isaac  S.  Scarf.  J.  Howard.  H.  Macan. 

William  J.  Butcher. 

Hadley,  Harry  Edwin, 

The  School  of  Science,  Kidderminster. 
Head-Master  of  Science  School.    Assistant  Demonstrator  of  Physics 
in   the   Royal  College  of  Science  for  one  year.     Demonstrator  and 
Assistant  Lecturer  in  Physics  in  the  Owens  College  for  three  years. 
B.Sc.  (Lond.)  1892.     Associate  of  Royal  College  of  Science. 
Harold  B.  Dixon.  P.  J.  Hartog. 

Arthui-  Harden.  Arthur  W.  Crossley. 

Gilbert  J.  Fowler.  Gibson  Dyson. 
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Hale,  Henry  Ormsby, 

Oundle  School,  N'orthamptonsliire. 
Bachelor  of  Arts  of  Trinity  College,  Cambridge.     Natural  Sciences 
Tripos,  Part  I,  1889.     Chemistry  Master,  Oundle  School. 

T.  H.  Easterfield.  Sidney  Skinner.  W.  J.  Sell. 

J.  T.  Hewett.  S.  Ruhemann. 

Harris,  Harold, 

Denmark  House,  Tuffley  Avenue,  Gloucester. 
Metallurgical  Chemist.  Student  at  Mason  College  during  three 
Sessions ;  passed  the  Senior  Examinations  in  Theoretical  and  Prac- 
tical Metallurgy.  Studied  the  Analysis  of  Explosives  at  Nobel's 
Explosives  Co.,  Glasgow.  Have  acted  as  Engineer  to  Gold  Mine  on 
the  Gold  Coast,  and  as  Metallurgical  Chemist  at  Gold  and  Copper 
Mines  in  Bengal.  Also  analysed  Nobel's  Explosives  in  India.  Joint 
Author,  with  Mr.  Turner,  of  Paper  on  "  The  Native  Manufacture  of 
Iron  in  India"  (Iron  and  Steel  Institute,  September,  1893).  Author 
of  Paper  in  course  of  publicatior,  on  "  The  Copper  Mines  of  Singh- 
born,  Bengal." 

Thomas  Turner.  William  A.  Tilden. 

W.  W.  J.  Nicol.  Sidney  Williamson. 

George  Embrey.  /.  If.  Colleft. 

Hesketh,  Wm.,  B.A., 

School  House,  Ferriscowles,  Blackburn. 
Science  Teacher.     Lecturer  in  Chemistry  to  Lancashire  C.C.     B.A. 
Royal  University  of  Ireland.     Lecturer  in  Agricultural  Chemistry  to 
Norfolk  County  Council,  1881.    Student  in  the  Chemical  Laboratories, 
Owens  College,  1892,  1893. 

Harold  B.  Dixon.  G.  H.  Bailey. 

Arthur  Harden.  W.  H.  Pei"kin,  jun. 

Gilbert  J.  Fowler. 

Holthouse,  Harold  B., 

42,  St.  Ann's  Valley,  Nottingham. 
Senior  Assistant  in  the  Pharmaceutical  Laboratory  of  Boot's  Pure 
Drug  Company,  Nottingham.  Have  been  engaged  in  the  Manufac- 
ture of  Pharmaceutical  Preparations  and  Chemicals  for  the  last 
15  years,  during  five  of  which  studied  under  John  S.  Linford,  F.I.C. 
Also  studied  Theoretical  and  Practical  Chemistry  four  years  at  the 
University  College,  Nottingham,  and  have  been  working  at  Analytical 
Chemistry  generally,  but  more  especially  as  applied  to  the  examina- 
tion, testing,  and  standardising  of  Drugs,  Chemicals,  and  Galenicals. 
Frank  Clowes.  J.  Bernard  Coleman. 

R.  Lloyd  Whiteley.  Frank  T.  Addyman. 

Edgar  B.  Truman. 
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Hughson,  Alexander  Sinclair, 

12,  Myrtle  Crescent,  South  Shields. 
Chemist.     I  have  been  a  student  of  Chemistry  and  Physics  seven 
years,    and   have  passed   the    examinations  of    the    Pharmaceutical 
Society  of  Great  Britain,  and  of  the  South  Kensington  Science  and 
Art  Classes. 

A.  B.  Grifliths.  Harold  Follows.  Alexander  Hay. 

Thomas  A.  Pooleij.  E.  C.  Conrad. 

Hunt,  Bertram,  F.I.C., 

5,  Queen's  Crescent,  Glasgow. 
Analytical  Chemist.  (1)  "  Researches  on  Chemical  Equivalence. 
II.  Nickelous  and  Cadmic  Sulphates,"  by  E.  J.  Mills,  D.Sc,  F.R.S. 
and  Bertram  Hunt.  (2)  "  Estimation  of  Tannin,"  and  "  Note  on  the 
Destruction  of  Tannin  by  Boiling  Solutions  of  Gambier,"  by  Bertram 
Hunt  (/.  Soc.  Chem.  Ind.,  4,  263). 

Edmund  J.  Mills.  Ricbd.  Reynolds. 

Fredk.  Woodward  Brown.  Arthur  Smithells. 

J.  Lewkowitsch.  Wm.  McD.  Mackey. 

Ladell,  Richard  Savory, 

155,  Praed  Street,  Hyde  Park,  London,  W. 
Chemist.     I  have  been  a  student  of  Chemistry  and  Physics  for  the 
past  13  years,  and  have  passed  the  examinations  of  the  Pharmaceu- 
tical Society  and  Apothecaries'  Hall. 

A.  B.  Griffiths.  H.  Follows. 

Alexander  Hay.  Lionel  Cooper. 

Alfred  H.  Allen.  Thomas  A.  Pooley. 

C.  T.  Kingzett.  E.  Wightman  Bell. 

Mawer,  William  Fred, 

16,  Fentiman  Road,  S.W. 
Chemical  Demonstrator.  Is  an  undergraduate  of  London  University. 
Studied  Chemistry  for  three  years  and  passed  the  Minor  and  Major 
Examinations  of  the  Pharmaceutical  Society.  Subsequently  gave  up 
the  practice  of  Pharmacy,  and  has  been  for  the  last  thi'ee  years 
Assistant  in  the  South  London  Public  Laboratory. 

John  Watts.  W.  Henry  Dodd. 

L.  de  Koningh.  S.  F.  Burford. 

Lewis  Ough.  George  T.  Holloway. 

^  J.  }Vest  Knights. 
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Morgan,  J.  R., 

Lejdenburgh,  Port  Hall  Street,  Brigliton. 
Science  Master  at  the  Grammar  School,  Brighton.  Three  years 
Stndent  at  University  College,  Aberystwyth,  under  the  late  Professor 
J.  S.  Humpidge.  Tliree  years  Student  at  University  College,  Cardiff", 
under  Professor  Thompson  and  Dr.  Turpin.  Passed  1st  B.Sc, 
London  University  with.  Honours,  and  Final  B.Sc.  with  2nd  Class 
(3rd  place)  Honours  in  Chemistry.  Have  now  taken  Chemistry  up 
as  a  Profession. 

R.  E.  Huglies.  Gr.  S.  Turpin.  Claude  M.  Thompson. 

E.  P.  Perman.         J.  Tudor  Cundall. 

Morton,  Frederick, 

101,  Quarmby  Road,  Huddersfield. 
Manufacturing  Chemist  and  Tar  Distiller,  Studied  Chemistry  at 
Huddersfield  Technical  School  and  Bradford  Technical  College  nnder 
Mr.  C.  Rawson,  and  Yorkshire  College,  Leeds,  under  Professor 
Smithells.  Honours,  Practical  Chemistry,  1892.  Had  experience  in 
Chemical  and  Tar  Works  of  J.  and  E.  Morton,  Milnsbridge,  Hudders- 
field, and  am  still  in  that  position  as  Head  Chemist  and  Tar  Dis- 
tiller. 

Arthur  Smithells.  Herbert  Ingle.  J.  B.  Cohen. 

C.  Rawson.  H.  Ellison. 

Payne,  George  F.,  M.D.  Ph.,  G., 

Atlanta,  Georgia,  U.S.A. 
Analyst,  and  as  stated  below.  State  Chemist  of  Georgia.  Analyst 
of  Agricultural  Department.  Member  of  Georgia  Board  of  Pharmacy. 
Pharmaceutical  Examiner.  Professor  of  Materia  Medica  and  Toxi- 
cology, Atlanta  College  of  Pharmacy.  Special  Chemical  training  in 
Columbia  College  School  of  Mines,  Kew  York  City,  U.S.A.,  1873  and 
1874.  Graduated  New  York  College  of  Pharmacy.  Graduated 
Atlanta  Medical  College.  Life  Member  Georgia  Pharmaceutical 
Association.  Life  Member  Georgia  State  Agricultural  Society. 
Member  of  the  "  Association  of  Official  Agricultural  Chemists  "  of 
the  United  States. 

Elwyn  Waller.  Hermann  T.  Vulte. 

C.  F.  Chandler.  Arthur  H.  Elliott. 

Albert  B.  Frescott. 

Rawlins,  Thomas  Beilby, 

2,  Leven  Street,  PoUoksbields,  Glasgow. 
Chemist  and  Colour  Manufacturer.     1st  Class  Honours  Science  and 
Art  Exams.  1883  or  1884.     Teacher  (Chemistry)  Leeds  Mechanics 
Institute  1883  and  1884.     Chemist  and  Manager  of   Colour  Works. 
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Investigations  on  the  Protection  from  Corrosion  of  Iron  and  Steel 
Strnctures. 

Edward  Rawlins.  Hei'bert  Eccles. 

John  Wm.  Biggart.  U.  G.  McBrefneij. 

Udward  M.  GhapUn.  Arthur  W.  Coohe. 

Rees,  George  Percival, 

Ely  House,  Basford,  Stoke-on-Trent, 
Assistant  Blast  Furnace  Manager  and  Analytical  Chemist.  Six 
years'  experience  as  Metallurgical  Chemist.  Science  and  Art  Depart- 
ment's Certificates  in  Honours  (1st),  Inorganic  (Practical),  and  in 
Advanced  Organic  (Theoretical  and  Practical),  and  Organic  Honours, 
1st  Class  (Practical). 

H.  E.  Brothers.  Harry  Silvester. 

Herbert  Pilkington.  J.  E.  Stead. 

Sydney  J.  Harris. 

Reid,  Thomas  Anderson, 

Lostock  Gralam,  Northwich. 
Manager  of  Chemical  Works.  15  3-ears'  experience  in  Theoretical, 
Practical,  and  Manufacturing  Chemistry.  Special  experience  in  the 
Manufacture  of  Pulji  from  Wood.  Prize  Essayist  on  this  subject  at 
International  Foi-estry  Exhibition,  Edinburgh,  1884.  Engaged  during 
last  8  years  in  the  development  and  working  of  the  Ammonia  Soda 
Process.  At  present  entire  charge  of  Chemical  Department  of 
Bowman,  Thompson,  and  Co.'s,  Limited,  ammonia  soda  factory. 

Fredc.  H.  Bowman.  John  Knowles. 

Francis  Henry  Tate.  J.  Carter  Bell. 

H.  Grimshaw .  George  H.  Hurst. 

Arthur  H.  Tuer.  Percy  Carter  Bell. 

Santer,  Herbert, 

Albion  Brewery,  Caledonian  Road,  N. 
Brewer.    I  have  studied  Chemistry  for  some  time  in  the  laboratory 
of  Messrs.  Gillman  and  Spencer,  and  am  still  continuing.     I  am  also 
engaged  in  my  own  laboratory  at  brewery,  and  take  a  great  interest 
in  Chemistry  as  applied  to  Brewing. 

Alex.  W.  Gillman.  Sam.  Spencer. 

F.  Jewson.  /.  Farrow  Ballard. 

W.  H.  Blake. 

Schidrowitz,  Philip, 

102,  Oxford  Gardens,  dotting  Hill,  W. 
Research  Chemist  (from  October,  1893)  to  Queensferry  Tar  Works, 
Chester.     Certificate  of  Technical  Chemical   School,  Ziirich  (Federal 
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Polytechnic);  here  studied  under  Professors  Lunge,  Hantzsch,  &c.) 
Degree    of    Ph.D.    University     of     Bern.      Published     Dissertation 
"  Beitrage  zur  Kenntniss  der  Xanthongruppe,"  Bern,  1893,  K.  Wys 
about  "  o-Dixanthon  "  {Journal  of  (Jerman  Chemical  Society,  93,  i,  75)  ; 
at  Bern  studied  under  v.  Kostanecki,  &c. 

W.  F.  Lowe,  Temple  Ornie.  John  Bairstow, 

William  Ramsay.  Uy.  Forster  Movley, 

Sims,  W.  Edgar,  B.Sc.  (Vict.), 

Stafford  House,  Longsight,  Manchester. 
Late  Student  of  the  Owens  College — no  occupation  at  present. 
For  three  years  Student  in  the  Chemical  Laboratories,  Owens 
College.  B.Sc.  (1st  class  Honours  in  Chemistry)  Victoria  University. 
Mercer  Scholar;  Le  Blanc  Medallist;  Dalton  Prizeman.  Joint 
Author  of  paper  on  "  Thionyl  Bromide  "  (Proc.  Ghem.  Soc). 

G.  H.  Bailey.      "  Arthur  W.  Crossley. 

Francis  Jones.  W.  H.  Perkin,  jun. 

Harold  B.  Dixon.  Arthur  Harden. 

Gilbert  J.  Fowler.  P.  J.  Hartog. 

Shapley,  Frederick, 

Whittier,  Fuller  &  Co.,  San  Francisco. 
Paint  and  Colour  Chemist.  Learnt  business  under  W.  Urquhart, 
London,  W.  Afterwards  Chemist  and  Superintendent  to  the  English 
Enamel  Paint  Company,  JSTew  York.  Then  Chemist  and  Superin- 
tendent of  Binswanger  and  Pollock's  Colour  Factory,  Philadelphia, 
Pa.  Then  Chemist  and  Superintendent  of  the  Wieder  Paint  Com- 
pany's Factory,  St.  Louis.  And  at  present  with  Whittier,  Fuller  and 
Company,  San  Francisco ;  and  also  doing  original  work  in  A.  A. 
Cunningham's  Laboratory,  San  Francisco. 

A.  Auchie  Cunningham.  Arthur  F.  Pi-ice. 

Thos.  W.  Salter.  Stevenson  Macadam. 

W.  Ivison  Macadam.  Thomas  A.  Pooley. 

A.  B.  Gri^ths. 

Spencer,  Frederic, 

Rose  Villa,  Uttoxeter,  Staffs. 
Chemist.     I  have  passed  the  Examinations  of  the  Pharmaceutical 
Society  of  Great  Britain,  &c. 

Lionel  Cooper.  A.  B.  Griffiths. 

Harold  Follows.  James  J).  Johnstone. 

E.  C.  Conrad. 

Styles,  Robert  Curling, 

Knockhall,  Greenhithe,  Kent. 
At  present  engaged  installing  Prof essor  Roberts-Austen's  Recording 
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Pyrometer  in  Ironworks.  I  have  acted  as  Assistant  to  the  late  Dr. 
A.  J.  Bernays,  at  St.  Thomas's  Hospital,  correcting  proofs  of  his  last 
book.  Studied  three  years  at  the  Royal  College  of  Science,  and  have 
obtained  the  Associateship  in  Metallurgy.     Student  of  Inst.  Chem. 

W.  C.  Roberts-Austen.  T.  K.  Rose. 

Henry  C.  Jenkins.  F.  W.  Bayly, 

Edwin  J.  Ball. 

Thorpe,  Jocelyn  Field, 

Gloucester  House,  20,  Larkhall  Rise,  Claphara. 
Chemist.     Has  passed  through  the  Chemistry  and  Physics  courses 
at  the   Royal  College  of  Science.     Has  also  studied  Chemistry  and 
Physics  at  King's  College,  London. 

T.  E.  Thorpe.  W.  Palmer  Wynne. 

John  M.  Thomson.  G.  Stillingfleet  Johnson. 

Herbert  Jackson.  Wm.  Tate. 

Walden,  William  Herbert, 

55,  Clapham  Road,  S.W. 
Chemical  Expert  in  H.M.  "War  Department.     For  3  years  engaged 
in  Chemical  Research  and  Practical  Analysis  in   the  Laboratory  of 
John   Woodland,    Esq.,    F.C.S.,   F.L.S.,   &c.,    and    still   engaged    in 
original  research. 

A.  B.  GrifiBths.         E.  C.  Conrad.  Lionel  Cooper. 

Harold  Follows.       E.  Wightman  Bell.     Bichard  Weaver. 
Thomas  A.  Pooley.   William  GrooJces.         Ghas.  A.  MacMunn. 
Alfred  H.  Allen. 

Welchman,  Frank  Ernest, 

16,  Carlton  Road,  Putney  Hill,  S.W. 
Assistant  to  Dr.  Hake,  Westminster  Hospital  Medical  School, 
Caxton  Street,  S.W.  Educated  at  Queenwood  College,  Hant& 
(1881-86).  Matriculated,  London  University,  June,  1889.  Student 
of  the  Institute  of  Chemistry.  Pupil  during  4  years  in  the  laboratory 
of  Dr.  Hake,  Westminster  Hospital  Medical  School.  At  present 
assisting  Dr.  Hake. 

A.  Dupre.  H.  Wilson  Hake.  Wm.  Macuab. 

H.  Sprengel.  Charles  E.  Groves. 

White,  William  Gilchrist, 

Lamb  Roe,  Whalley,  Lancashire. 

Print  Works   Chemist  at  Whalley  Abbey  Print  Works    (Messrs, 

Bvyce,  Smith,  &  Co.).     I  have  been  for  the  past  3  years  Practical 

Chemist  at  the  above   Works,   with  4  years'  previous    training   in 

Chemistry  and  the  allied  sciences  (2  years)  at  the  Glasgow  Technical 
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College,  and  the  following  2  years  with  the  late  Professor  Dittmar, 
where  I  obtained  1st  Class  Certificates  in  the  subjects  I  studied.  1 
have  studied  Practical  Photography  and  its  Chemistry  for  several 
years,  and  have  done  a  little  Research  on  the  subject  as  a  Student 
(see  Andersonian  Cliem.  Journal^  ^N'ovember,  1889,  and  March,  1890), 
which  I  am  at  present  engaged  following  up. 

Alfred  M.  Hanson.       G.  C  Henderson.  James  Robson. 

Thomas  Gray.  James  G.  Hardy.  Alexander  Lauder. 

M.  W.  Jones.  A.  Humboldt  Sexton.     Fred  Marsden, 

Winder,  Edward  Humphreys, 

37,  Vincent  Square,  London,  S.W. 
Science  Master,  Westminster  School.     B.A.   (Oxon.)  :  former  Ex- 
hibitioner in  Natural  Science  at  'New  College,  Oxford  :   and  worked 
for  4  years  in  the  University  Laboratories  (Chemical). 

John  Watts.  W.  W.  Fisher.  Wm.  Odling. 

V.  H.  Veley.  H.  Brereton  Baker. 

Wyndham,  Stanley,  Ph.D., 

Judson,  Florida,  c/o  Trenton  Phosphor  Co. 
Analytical  Chemist.  Two  years'  course  at  Polytechnicum,  Hanover. 
Five  years'  course  at  University  of  Freiburg,  Baden ;  graduated 
(Ph.D)  in  1887;  subject  of  original  research:  Thesis  "  Beitrage 
zur  Kenntniss  der  Isophtalsaure."  1887-93  engaged  as  Analytical 
Chemist  in  America. 

Boverton  Redwood.  Thomas  Tyrer. 

John  A.  R.  Newlands.  Bernard  Dyer. 

B.  E.  B.  Netvlands. 
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PROCEEDINGS 

OP   THE 

CHEMICAL    SOCIETY. 

No.  129.  Session  1893-94. 

November  16th,  1893.     Dr.  Armstroag',  President,  in  the  Cliair. 

]\ressrs.  J.  H.  Coste,  R.  C.  T.  Evans  and  C.  A.  Mitchell  wei'e  form- 
ally admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  David 
Anderson,  14,  St.   Julian's  Road,  Kilburn,  N.W.  ;*  William  Edward 
Bamber,  Spring  Lawn,  Heaton,  Bolton  ;    William  RoAvland  Bird,  73, 
Albion    Street,  ISTew  Swindon,  Wilts  ;  Chuni  Lai  Bose,  24,  Mohendro 
Bose's  Lane,  Calcutta  ;  John  Cannell  Cain,  Stubbins  Villa,  Stubbins, 
near   Manchester;  F.    D.    Chattaway,    St.    Bartholomew's   Hospital, 
E.C. ;  Samuel  Henry  Davies,  Dalton  Hall,  Manchester;  John  Duncan, 
M.D.,    St.    Petersburg',   Rui^sia ;  Frank  Evershed,    Kenley,    Surrey; 
George   Trench,    Standard  House,  Faversham ;  Ernest  William  Gay, 
14,  St.  Julian's  Road,  Kilburn,  N'.W. ;  Edward  Frank   Harrison,  17, 
Bloomsbury  Square,  W.C. ;  Edmond  Herbert  Hills,  Darland  House, 
Chatham ;     John    Winder    Holmes,    28,    Croonis    Hill,     Greenwich  ; 
David    Hamilton    Jackson,    M.A.,    B.Sc,  Royal  College   of  Science, 
South    Kensington ;     George    F.    Gauberfc,    Ph.D.,     Anilin     Fabrik, 
Ludwigshafeu  am  Rh. ;  Robert  Leonard  Jenks,    68,  Victoria  Road, 
Clapham,    S.W.  ;    A.  Lapworth,    13,    Duchess    Road,  Birmingham; 
Godfrey  Melland,  Victoria  Park,  Manchester;  J.  M.  Murray,  B.Sc, 
Highfield,  Holmes   Chapel,   Cheshire ;    Richard    Paulusz,    Colombo ; 
WilliauT   Henxy    Pearson,    5,    Bryn    Villas,    Blaina,    Monmouth;    J. 
Holms    Pollock,   37,  Athole    Gardens,    Glasgow;    Meredith   Young, 
M.B.,  CM.,  Brighouse,  Yorks. 

The  following  is  the  text  of  a  letter  addressed  by  the  President  to 
Professor  Mendeleef,  the  President  of  the  Russian  Chemical  Society, 
St.  Petersburo- : — 
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"Learning  that  the  Society  over  which  you  preside  Avill  celebrate 
its  25th  Anniversary  on  the  18th  of  this  month,  I  beg,  on  behalf  of 
the  Chemical  Society  of  London,  to  tender  our  most  hearty  con- 
gratulations and  our  good  wishes  for  the  future. 

"  Notwithstanding  the  grave  difficulties  which  your  language  im- 
poses, your  English  colleagues  learn  from  time  to  time  of  your 
labours,  the  name  of  your  Society  and  a  record  of  its  work  regu- 
larly appearing  in  onr  volume  of  abstracts  of  chemical  papers.  We 
are  thus  frequently  brought  face  to  face  with  researches  of  the 
greatest  intei^est  and  importance,  and  the  wish  that  we  could  enjoy 
less  restricted  intercourse  with  our  Russian  colleagues  is  often  felt 
among  us.  We  look  forward  to  the  time  when  this  wish  will  be 
gratified,  and  trust  that  it  may  not  be  far  distant. 

"  Our  Society  is  proud  to  have  enrolled  your  name  on  its  list  of 
foreign  members,  and  to  have  welcomed  you  as  one  of  its  Faraday 
Lecturers  ;  and  the  roll  also  includes  the  name  of  Beilstein,  which, 
however,  is  no  longer  the  mere  name  of  an  individual,  but  a  house- 
hold word  throughout  the  chemical  world,  and  one  which  cannot 
be  mentioned  without  the  feeling  of  gratitude  arising  in  the 
chemist's  mind.  There  are  many  other  names  of  Russian  chemists 
indelibly  associated  in  our  memories  with  discoveries  of  funda- 
mental importance." 

Of  the  following  papers  those  marked  *  were  read  : — 

*76.  "  The  normal  butyhc,  heptylic  and  octylic  ethereal  salts  of  active 
glyceric  acid."  By  Percy  Fraukland,  Ph.D.,  B.Sc,  F.R.S.,  and  John 
MacGregor,  M.A. 

The  authors  have  previously  described  the  preparation  and  pro- 
perties of  the  methylic,  ethylic,  propylic,  isopropylic,  normal, 
secondary  and  isobutylic  salts  of  both  inactive  and  active  glyceric 
acids,  and  have  shown  that  in  ascending  the  homologous  series  of 
salts  of  active  glyceric  acid  the  rotatory  power  increases  with  the 
molecular  weight,  but  that  the  rotation  of  the  normal  but_y]ic  com- 
pound is  considerably  less  than  this  general  relationship  indicated 
it  should  be.  In  order  to  ascertain  whether  the  increase  in  rota- 
tory power  continues  indefinitely  as  the  molecular  weight  increases, 
they  have  now  prepared  and  examined  the  heptylic  and  octylic  salts, 
and  have  also  again  prepai"ed  the  normal  butylic  salt,  which  they 
had  not  before  obtained  in  a  state  of  purity.  As  will  be  seen 
from  the  subsequent  table,  the  results  show  that  the  rotatory 
power  does  not  increase  indefinitely  as  the  homologous  series 
is  ascended,  but  that  a  maximum  rotation  is  reached  apparently  at 
the  butylic  compound  in  the  case  of  the  normal  series,  the  specific 
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rotatiou  of  the  lieptylic  being  le<s,  and  that  of  the  octylic  still  less 
than  that  of  the  normal  butyl  compound. 

Such  a  maximum  rotation  in  a  homologous  series  has  been  pre- 
dicted by  Guye  from  a  consideration  of  the  successive  values  of 
the  pi'oduct  of  asymmetry,  but  the  calculated  maximum,  as  -will 
be  seen  from  the  table,  falls  on  the  propylic  instead  of  on  the  butyl ic 
compound.  In  the  case  of  the  salts  containing  secondary  radicles, 
of  which,  however,  only  the  isopropylic  and  secondai'y  butylic  com- 
pounds have  been  examined,  the  maximum  rotation  is  actually 
exhibited  by  the  propylic  compound  as  predicted  by  calculation. 


Ethereal  salt. 


Metlnli-- 

Ethjlic 

Propylic 

Isopropylic. . .  . , 
Butylic  (norm.) 
Isobutylic  .  . .  . , 
Eutylic  (sec.)  .  . 

Heptylic 

Octylic , 


DensitT, 

15 

715°. 

279S 

1921 

1448 

1303 

1084 

1051 

1052 

0390 

0263 

Observed 

rotation  in 

198 -4  mm. 

tube. 


-12-2" 
-21-7 
-29-4 
-26-5 
-29  0 
-31-2 
-23-2 
-23  -3 
-20-8 


Specific 
rotation. 


■  4-80' 

■  9-18  i 
•12-94  I 
■11-82  1 
■13-19 
■14-23 
•10-58  . 
■11-30  I 
■10-22 


Mol. 

Mol. 

rotatiou. 

deviation. 

[m:]i,. 

C8]d. 

—   5  -"G 

-27-9 

- 12  -30 

-52-8 

-19-15 

-74-9 

-17-49 

-67-8 

-21  -.37 

-77  -0 

-23  -05 

-82-9 

-17-11 

-61-7 

-23  -05 

-G8-3 

-22-28 

-62-6 

Product 
of  asym- 
metry. 
(P  X  10«). 


283 
344 
358 
3.58 
346 
346 
346 
268 
241 


'11.  ''The  ethereal  salts  of  diacetylglyceric  acid  in  relation  to  the  con- 
nection between  optical  activity  and  chemical  constitution."  By 
Percy  Frankland,  Ph.D.,  B.Sc,  F.R.S.,  and  John  MacGregor,  M.A. 

The  methylic,  ethylic,  propylic,  isopropylic  and  isobutylic  salts 
of  active  diacetylglyceric  acid  were  prepared  by  heating  the  corre- 
sponding salts  of  active  glyceric  acid  with  an  excess  of  acetyl 
chloride,  and  then  fractionally  distilling  ui  vacuo.  These  compounds 
are  colourless,  almost  inodorous  liquids,  volatilising  without  de- 
composition even  under  ordinary  atmospheric  pressure  at  between 
200^  and  300°.  The  special  interest  attaching  to  them  consists  in 
the  circumstance  that,  both  in  the  methylic  and  ethylic  compounds 
respectively,  two  of  the  groups  attached  to  the  asymmetric  carbon 
atom  are  of  equal  mass,  and,  therefore,  according  to  Guye's  theory, 
these  two  compounds  should  be  inactive,  or  nearly  so,  or  at  any 
rate  some  of  the  members  of  this  series  should  exhibit  a  rotation 
of  opposite  sign  to  that  exhibited  by  the  glyccrates.  As  will  be 
seen  from  the  table,  some  of  these  anticipations  are  realised,  the 
sign    thronorhoat    beins:    similar    to    that    of    the    ethereal    salts  o£ 
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glyceric  acid,  the  increase  iu  rotation  on  ascending  the  series  of 
diacetylgljcerates  proceeding  ou  lines  almost  parallel  to  those  fol- 
lowed in  ascending  the  glycerate  series,  the  diacetylglycerates  only 
starting  from  a  higher  level  of  rotation,  so  to  speak.  The  authors 
consequently  again  urge  the  necessity  of  also  taking  into  considera- 
tion the  qualitative  nature  of  the  groups  attached  to  the  asymmetric 
carbon  atom,  and  not  their  masses  only. 


Ethereal 
salt. 

Density 
15715". 

Observed 
rotatiou  at 

15^  C.  in 
198-4  mm. 

tube  (a)  p. 

Specific 

rotation 

[aJn- 

Molecular  Molecular 
rotation,    deviatiou. 

Products 

of 

asymmelrj- 

(P  X  10"). 

Methylic    .... 

Ethyiifi 

Propjlic 

Isopio]3Tlic  . . . 
Isobutjiic .... 

1  -1998 
1-1574 
1  -1263 
1-1193 
1  -0990 

-28° -65 
-37-46 
-43  -52 
-39-90 
-44-66 

-12°-04 
-16-31 
-19-47 
-17-97 

-20-48 

-24°- 56 
-35-56 
-45-17 
-41-69 

-  50  -38 

-  80-0 
-108-2 
-129-5 
- 119  -1 

-136-7 

0-0 

0-0 

17-4 

17-4 

41-9 

Disccssiox. 

Mr.  L.  M.  Jo\ES  observed  that  inasmuch  as  the  product  of  dis- 
symmetry employed  presupposes  the  equality  of  the  distances  of  the 
centres  of  graA"ity  of  the  combined  groups  from  the  central  carbon 
atom,  it  can  only  give  an  approximate  indication  of  -o'here  the 
maximum  "  molecular  deviations  "  "will  be  found.  In  the  case  of 
the  diacetylglycerates,  as  the  salts  which  have  this  product  =:  0 
show  marked  activity,  we  should  expect  considerable  divergence 
between  the  observed  and  predicted  maxima. 

Mr.  Rodger  drew  special  attention  to  the  fact  that  the  "  molecular 


— ,  emplo^'ed  by  Guye  in  a  recent  communica- 
d 


deviation,"  —  x 

tiou,  was  }trobably  the  true  value  of  the  molecular  rotatory  power. 
—  is  evidently  the  angle  of  I'otation  produced  by  unit  length  of  sub- 


stance. 


is  the  molecular  lenofth  or  a  length  which  for  dif- 


ferent substances  contains  the  same  number  of  molecules,  and  the 
"molecular  deviation"  is,  therefore,  proportional  to  the  angle  of 
rotation  produced  by  the  same  number  of  molecules  or  to  the  rotation 
per  molecule.  The  dimensions  of  this  quantity  are  those  of  an  angle 
— the  physical  magnitude  actually  measured — whereas  the  ordinary 

a       M  . 

measure  of  molecular  rotation  -^  X  —  is  an  auirle  multiplied  by  a  sur- 

l        d 
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face.  He  also  pointed  out  that  the  effect  of  temperatare  on  rotatory 
power  had  been  little  studied.  Such  experiments  as  had  been 
made  indicated,  however,  that  the  temperature  change  varied  with 
the  chemical  nature  of  the  substance,  and  hence  that  relationships 
obtained  at  the  same  temperature,  according  to  the  usual  custom 
would  no  longer  be  the  same  if  the  temperature  of  comparison  were 
altered.  For  these  reasons  the  significant  speculations  of  Guye 
could  only  be  subjected  to  a  fair  test  when  "  molecular  deviations  " 
had  been  measured  at  temperatures  at  which,  as  regards  the  property 
under  consideration,  the  substances  were  in  comparable  states. 

*78.  "  The  oxidation  of  paratoluidine."    By  Arthur  G.  Green. 

The  red  crystalline  substance  obtained  by  Barsilowsky  in  1873  by 
oxidising  paratoluidine  with  potassium  ferrocyanide  has  been 
variously  considered  as  a  polymeric  parazotoluene,  as  a  tritoluylene- 
diamine  and  a  complex  amidoazo-compound.  The  author  has  re- 
examined this  remarkable  substance.  He  arrives  at  the  conclusion 
that  the  substance  is  a  diparatolylimide  represented  by  the  formula 

3 

1  4  TVP  TT 

C6H(CH3)(]S'H2^<^-»j-p^Tr^    derived    from     amidotoluquinone.       This 

6 

conclusion  is  deduced  from  the  following  facts.  The  base  has  the 
empirical  composition  CvHvN,  and  its  molecular  weight  corresponds 
to  the  formula  C21H21N3.  By  treatment  with  chlorhydric  acid  it  is 
readily  decomposed,  one  paratoluidine  residue  being  split  off  and  a 
second  being  removed  by  further  treatment  of  the  intermediate 
product.  On  reduction,  it  takes  up  2  atoms  of  hydrogen,  affording 
a  stable,  colourless  leuco-base.  This  latter  is  readily  reoxidised  to  the 
original  substance,  has  very  slight  basic  properties,  and  is  not  decom- 
posed by  acids  or  further  reduced  by  boiling  with  stannous  chloride. 
The  leuco-base  condenses  readily  with  benzil  forming  a  coloured 
azonium  compound  ;  and  it  yields  colourless,  non-oxidisable  anhydro- 
compounds  with  formic  and  acetic  acids,  thus  showing  all  the  cha- 
racteristics of  a  mono-substituted  orthodiamine.  This  result,  taken 
in  conjunction  with  the  presence  of  two  paratolylimide  groups  in  the 
original  substance,  as  shown  by  its  decomposition  by  acids,  proves 
that  the  leuco-base  is  a  diparatolyltriamidotoluene.  Of  the  three 
possible  formulae  for  this  compound  the  greatest  probability  attaches 
to  that  in  which  the  two  tolylamido-groups  are  relatively  in  the  para- 
position.  This  formula  would  represent  the  leuco-base  as  an  amido- 
derivative  of  diparatolylparatolylenediamine.  The  diparatolylpara- 
tolylenediamine  was  accordingly  prepared  by  heating  hydrotolu- 
quinone  with  paratoluidine  and  zinc  chloride  and  submitted  to  com- 
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parlson  with  the  leuco-base.  A  marked  similarity  in  appearance  and 
properties  was  observable,  entirely  in  accordance  with  the  view  that 
the  latter  is  the  amido-derivative  of  the  former.  JNIoreover,  the  di- 
paratolylparatolylenediamine  was  converted  by  oxidation  into  tolu- 
quinonediparatolyldiamine,  and  this  substance  showed  a  striking 
similarity  in  its  appearance  and  in  all  its  properties  to  Barsilowsky's 
base.  There  could,  therefore,  be  little  doubt  that  the  tolylamido- 
groups  in  the  leuco-base  and  the  tolylimido-groaps  in  the  original 
compound  occupy  the  para-position  to  each  other,  and  that  conse- 
quently the  constitution  of  the  Barsilowsky  base  is  that  given  above, 
whilst  its  leuco-compound  must  be  represented  by  the  formula 
C6H2(CH3)(NH,)(XHC7H7)  [1:4:3:  6].  In  agi-eement  with  this 
conclusion,  the  synthesis  of  Barsilowsky's  base  was  effected  by 
oxidation  of  a  mixture  of  orthamidometaparaditolylamine  and  para- 
toluidine  in  acetic  acid  solution,  whilst  its  lower  homologue  was  pre- 
pared in  a  similar  manner  from  orthamidometaparaditolylaniine  and 
aniline. 

*79,  "  The  action  of  benzoic  chloride  on  urine  in  presence  of  alkali. 
Formation  of  benzoic  derivatives  of  urochrome."  By  J.  L.  W. 
Thudichum,  M.D.,  F.R.C.P. 

The  author  has  examined  the  products  of  the  action  of  benzoic  chlor- 
ide on  urine  in  the  presence  of  alkali.  The  urine  rendered  strongly 
alkaline  with  soda,  and  filtered  from  the  precipitated  phosphates, 
is  mixed  with  benzoic  chloride  in  the  proportion  of  50  c.c.  for  each 
litre  of  urine  used.  The  mixture  is  kept  cool  and  constantly 
agitated,  care  being  taken  to  maintain  a  strong  alkaline  reaction. 
A  yellowish-white,  semi-solid  precipitate  separates,  which  by  extrac- 
tion with  alcohol  niay  be  separated  into  three  parts :  (1)  an  oily 
substance  soluble  in  cold  alcohol,  (2)  a  solid  soluble  in  hot  alcohol, 
(3)  a  small  quantity  of  a  solid  insoluble  in  boiling  alcohol,  which  was 
not  farther  examined.  The  oil  and  the  solid  substances  are  con- 
sidered to  be  mixtures  of  various  benzoic  derivatives  of  urochrome, 
the  normal  colouring  matter  of  urine,  and  of  alcoholic  compounds 
present  in  the  urine.  The  mixed  solid  derivatives  of  urochrome 
contain  between  58"9  and  G3"2  per  cent,  of  carbon,  5  per  cent,  of 
hydrogen,  and  between  3  and  1"5  per  cent,  of  nitrogen,  from  which 
the  author  concludes  that  they  are  mixtures  of  polybenzoic  de- 
rivatives, as  he  found  12  per  cent,  of  nitrogen  in  urochrome. 

The  solid  benzoic  derivatives  may  be  most  readily  crystallised  by 
dissolving  the  original  precipitate  in  boiling  absolute  alcohol,  filter- 
ing the  hot  liquid  and  evaporating  until  crystallisation  begins.  By 
fractionally  crystallising  the  resulting  mass  from  hot  alcohol,  the 
author  separated  it  into  three  portions  :   (1)   a  crystalline  solid  not 
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dissolved  by  boiling  spirit  {•'  insoluble  ester  ■"),  CI)  crystalline 
needles  soluble  in  boiling  spirit  ("needle  ester  '  J,  Qi)  lauiinge  re- 
sembling cholesterol  in  appearance  soluble  in  cold  spirit  ("  cliolesteroid 
ester'").  The  mother  liquor  contains  for  the  most  part  the  oily 
benzoic  derivatives  of  urochrome. 

By  the  action  of  benzoic  chloride  on  an  aqneous  solution  of  uro- 
chrome (prepared  by  th.e  ferric  chloride  method),  solid  benzoic  de- 
rivatives were  obtained  containing  177  per  cent,  of  nitrogen.  The 
same  result  may  be  secured  by  precipitating  urine  vfith  phospho- 
tungstic  acid,  regenerating  by  means  of  baryta  and  extracting  the 
residue  with  alcohol.  The  alcoholic  solution,  wlien  nrixed  with 
mercuric  chloride,  fui-nishes  a  precipitate  containing  the  urochrome 
and  other  bases.  If  this  precipitate  be  decomposed  with  hydrogen 
sulphide,  an  acid  liquid  is  obtained  which,  when  acted  on  with 
benzoic  chloride  and  soda,  affords  a  precipitate  of  the  benzoic  de- 
rivatives of  urochrome.  Similarly,  if  the  precipitate  obtained  by 
adding  phosphotuugstic  or  phosphomolybdic  acid  to  acidified  ui'ine 
be  dissolved  in  soda  and  the  solution  be  mixed  with  benzoic  chloride, 
the  same  dei'ivatives  of  urochrome  are  precipitated.  From  this 
behaviour  the  author  concludes  that  urochrome  is  at  once  an  alcohol 
and  a  base. 

The  benzoic  derivatives  of  urochrome  are  hydrolysed  by  strong 
alkali,  but  the  liberated  uroclu-ome  is,  to  some  extent,  decomposed, 
especially  if  the  liquid  be  heated.  Some,  however,  may  be  recovered 
by  acidulating  the  strong  alkaline  solution  -sWth  dilute  sulphiu-ic 
acid  and  precipitating  with  phospliotungstic  acid  and  decomposing 
the  precipitate  with  barium  carbonate  in  the  usual  manner.  When 
the  derivatives  are  hydrolysed  by  heating  with  dilute  sulphuric  acid, 
much  of  the  liberated  urochrome  suffers  decom]iosition,  producing 
the  substance  called  by  the  author  uropittin,  as  well  as  other  uro- 
chrome ■'  resins  "  {iiromelanin  and  omicholiii).  Neither  urochrome 
nor  its  black  decomposition  product,  uromelanin,  are  cai-bohydrates. 
Both  contain  nitrogen. 

The  "  cholesteroid  "  benzoic  derivative  obtained  i'rom  urine 
furnislied  on  combustion  results  agreeing  with  the  formula  CisHioOb. 
When  hydrolysed  with,  dilute  sulphuric  acid,  it  yields  about  50  per 
cent,  of  benzoic  acid,  together  with,  a  resinous  substance.  It  con- 
tained only  a  trace  of  nitrogen,  and  is  probably  the  derivative  of  an 
alcohol.  The  author  obtained  no  benzoic  derivative  of  any  substance 
in  the  nature  of  a  sugar  (c/.  Wedenski,  Zeit.  physiol.  Chem.,  13,  122). 

80.  "The  combination  of  hydi'ocai'bons  with  picric  acid  and  other  nitro- 
compounds."   By  William  A.  Tilden  and  Mai'tin  0.  Forster. 

The   authors   have    instituted  a  compound  di  scribed    by   Lextrait 


in  1886,  which  is  formed  by  heating  picric  acid  with  pineue.  It 
contains  the  elements  of  picric  acid  and  a  terpene,  but  differs  from 
the  picrates  of  other  hydrocarbons  in  forming  a  peculiar  potassium 
salt,  in  yielding  picramide  and  borneol  when  submitted  to  the 
action  of  alcoholic  ammonia,  and  in  forming  borneol  and  not  simply 
a  hydrocarbon  under  the  influence  of  aqueous  alkalis. 

The  authors  have  also  instituted  experiments  on  the  behaviour 
of  other  hydrocarbons  with  nitro-compounds  generally,  from  which 
it  appears  that,  in  order  that  a  compound  may  be  formed,  at  least 
tivo  nitro-groups  must  be  present  in  the  nitro-derivative  concerned. 
They  conclude  that  the  oxygen  of  the  nitro-groups  affords  the  link 
which,  in  ordinary  cases,  binds  the  hydi'ocarbon  to  the  nitro-com- 
pound,  while  in  the  case  of  the  pinene  derivative  the  oxygen  of 
the  hydroxyl  is  probably  also  involved. 


81.  "  The  formation  of  pyrrol  derivatives  from  aconitic  acid."    By 
S.R  uhemanu,  Ph.D.,  M.A.,  and  F.  E.  AlUmsen,  B.A. 

The  authors  find  that  when  the  ethereal  salt  of  dibromotricarb- 
allylic  acid  (which  they  prepared  by  exposure  of  a  mixture  of 
ethylic  acouitate  and  bromine  to  direct  sunlight)  and  aniline  in- 
teract, besides  a  compound  melting  at  87 — 88°,  which  they  regard 
as  ethylic  anhydroauilaconitate,  an  oil  is  formed  which,  on  heat- 
ing at  250 — 260°,  yields  an  isomeride,  ethj'lic  phenylpyrrolonedi- 
carboxylate,  melting  at  181°. 


82.  "  The  conversio-i  of  a-hydrindonoxime  into  hydrocarbostyril."     By 
F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

The  peculiar  iuti-amolecular  change  first  observed  by  Beckmann 
in  the  case  of  diphenylacetoxime  has  been  carefully  studied  by 
V.  Meyer,  Hautzsch  and  others  during  the  last  few  years,  and  it 
has  been  shown  that  a  great  many  open-chain  hydroximes  may 
be  converted  into  substituted  amides  in  accordance  with  the  equa- 
tion RRCiNOH  =  R-CO-NH-R'  or  R-IS^H-CO-R'. 

The  behaviour  of  hydroximes  of  cycloid  ketones,  however,  has 
been  but  little  investigated.  Camphoroxime  has  been  shown  to 
yield  campholenonitrile,  C10II15N,  and  not  a  substituted  amide,  as 
Avas  to  be  expected  from  the  behaviour  of  isonitrosocamphor,  which 
yields  camphorimide  (Angelo,  Ber.,  26,  59;  Manasse,  ibid.,  241), 
and  the  only  case,  in  fact,  in  which  the  desired  change  has 
hitherto  been  accomplished  with  the  hydroxime  of  a  cycloid 
ketone  of  known  constitution  appears  to  be  that  of  phenanthra- 
quinoneraonoxime,    which,    as     ^V^^erhutf    has    shown    (Ber.,    188y, 
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,.,..,      C6H,-C:X0H 
2355),  IS   readilv    transformed    into  aipbenimide,     i  i  = 

r*  IT  'CO 
I  ^    *        ^XH,  the  closed  chain  of  6  carbon  atoms  beino-  converted 

CsHi-CO 

into  a  closed    chain  of    7  atoms    by  the  introduction  of    an  imido- 

group. 

These  considerations  led  the  author  to  studj  the  behaviour  of 
hydrindonoxime.  On  subjecting  this  to  the  action  of  phosphorus 
pentachloride  and  water  successively,  it  yielded  a  small  quantity  of 
a  crystalline  substance  melting  at  168°,  represented  by  the  formula 
CoHgXO  (found  C  =  73-26 ;  H  =  632 ;  required  C  =  73-47 ;  H  = 
6'12  per  cent.).  As  far  as  could  be  ascertained  without  direct  com- 
parison, this  substance  is  identical  "with  hydrocarbostyril. 

This     chano-e    from    C6Hi<^^-=        >CH,   into     CeH,<^'^="9^- 

c:noh  ^XH-CO 

is,  to  some  extent,  analogous  to  the  conversion  of  pyn-oline  into 
chloro-  or  bromo-pyridine,  which  appears  to  be  one  of  the  few  cases 
on  record  of  the  conversion  of  a  ring  with  5  into  one  containing  6 
elements,  although  the  reverse  operation,  namely,  the  tiansformation 
of  a  ring  containing  6  into  one  containing  5  elements  is  known, 
from  Zincke's  ^work,  to  be  easily  accomplished. 

The  publication  of  this  note  is  desirable  owing  to  the  appearance 
of  a  paper  by  Wallach  in  the  last  number  of  the  Annalen  (277,  154), 
in  which  he  describes  preliminary  experiments  on  the  behaviour  of 
hydroximes  of  cycloid  ketones. 

83.  "  The  constitution  of  lapachol  and  its  derivatives.    II.  The  azines 
of  the  lapachol  group."    By  Samuel  C.  Hooker. 

The  author  gives  an  account  of  azines  of  the  lapachol  gi^oup  pre- 
pared from  orthotolnylenediamine,  and  fully  discusses  the  relations 
existing  between  lapachol  and  a-  and  /3-lapachone  and  the  changes 
occurring  in  the  quinone  group  in  the  coarse  of  the  transformation 
of  these  compounds  into  each  other.  The  constitution  of  several  of 
the  compounds  is  discussed  in  relation  to  their  colour.  The  com- 
pounds described  are  methyllapazine,  methylbromolapazine,  methyl- 
lapeurhodone,  methylhydroxylapeurhodone,  methyl-a-naphtheurhodol 
and  methylchloronaphtheurhodone. 
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ADDITIONS  TO  THE  LIBRARY. 
I.   donations. 

Smitlisoniau  Institution  :  Miscellaueous  Collections.  850.  A  Select 
Bibliography  of  Chemistry,  1492—1892,  by  H.  C.  Bolton.  Washing- 
ton 1893.  From  the  Institution. 

Practical  Agricultural  Chemistry  for  Elementary  Students,  by 
J.  B.  Coleman  and  F.  T.  Addyman.     London  1893. 

From  the  Publishers. 

Graham-Otto's  Ausfiihrliches  Lehrbuch  der  Chemie.  Dritte  Auflage. 
Erster  Band.  Dritte  Abtheiiung.  Beziehungen  zwischen  physikal- 
ischen  Eigenschaften  un  Chemischer  Zusammensetzung  der  Korper. 
Herausgegeben  von  H.  Landolt.     Erste  Hjilfte.     Braunsch^vveig  1893. 

From  the  Editor. 

FampJilets. 

The  Origin  of  ^telinite  and  Lyddite,  by  H.  Sprengel.     London. 
A    Contribution    to    the    History   of    the    Electric    Incandescent 
Vacuum  Lamp,  by  H.  Sprengel.     London  1891. 

From  the  Author. 


RESEARCH    FUND. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Fellows  desix'ing  grants  are  requested  to  make  applica- 
tion before  December  9th. 


At  the  next  meeting,  on  December  7tb,  there  will  be  a  ballot  for 
the  election  of  Fellows,  and  the  following  papers  will  be  read :  — 

"An  apparatus  for  the  extraction  and  estimation  of  the  gases  dis- 
solved in  water."    By  Dr.  Truman. 

"The  oxides  of  the  elements  and  the  periodic  law."  By  R.  ]\r. 
Deeley. 


Correction  in  certificate  of  William  Fred  Mawer  (Proc,  No.  128, 
p.  226), /or  "  John  Watts  "  read  "  John  Muter.' 


1[.\.RRIS0>'  AND  SONS,  PEINTEES  IN  OEDINAEY  TO  U  EK  MAJESTY,  ST.  MAETIN'S  LAWE. 


II 


Issued  16/12/1893. 


PEOCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY. 

No.  130.  Session  1893-94. 


December  7tli,  1893.     Dr.  Armstrong,  President,  in  tlie  Cliair. 

Messrs.  E.  A.  Hancock  and  E.  A.  Warmington  were  formally  ad- 
mitted Fellows  of  tlie  Soeietj. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Henry 
Parefoy  Fitz-Gerald,  Wellington  College,  Berks ;  Alfred  Hntchinson, 
The  Leys,  Cambridge ;  Frank  Hughes,  27,  Fairfield  Road,  Chelms- 
ford; Norman  Leonard,  2a,  Lorn  Road,  Brixton,  S.W. ;  Arthm* 
Luty,  30,  Bryn-y-Mor  Terrace,  Swansea ;  A.  H.  Macdonald,  The 
Green,  Marlborough,  Wilts  ;  David  Paterson,  Lea  Bank,  Roslin,  N.B. ; 
J.  Cardwell,  Quinn,  Woodcroft,  Gateacre,  near  Liverpool ;  Arthur 
EoGs,  1,  Glengall  Road,  Old  Kent  Road,  S.E.;  Walter  Smithson 
Rowntree.  53,  Grosvenor  Road,  London,  S.W. ;  Richard  A.  Rouillard, 
5,  Dundonald  Road  Wimbledon,  and  Mauritius ;  Charles  Henry 
Smith,  Re  Bungalow,  Xassau,  Bahamas,  W.I. ;  Alfred  E.  Tanner, 
2,  Bruce  Grove,  Tottenham ;  Hamilton  Marc  Wingate,  3,  Bucking- 
ham Street,  Glasgow,  W. 

The  following  were  duly  elected  Fellows  of  the  Society : — Frederic 
Edmund  Bowman ;  Harry  Fielden  Briggs ;  Frank  Browne ;  John 
Dixon  Brunton ;  C.  M.  Caines  ;  Thomas  Petson  Carswell ;  Harry  J. 
Chaney;  Allan  Thomas  Cocking;  John  A.  Craw;  Charles  Sordes 
Ellis ;  Alexander  ^M.  Foi'rester ;  Henry  Garnett ;  W.  H.  Grieve ; 
Harry  Edwin  Hadley ;  Henry  Ormsby  Hale  ;  Harold  Harris ;  Wm. 
Hesketh;  H.  B.  Holthouse ;  Bertram  Hunt;  W.  F.  Mawer;  J.  R. 
Morgan ;  F.  Morton ;  George  F.  Payne ;  G.  P.  Rees ;  Thomas 
Anderson  Reid ;  Philip  Schidrowitz ;  W.  Edgar  Sims ;  Frederick 
Shapley ;    Robert  Curley  Styles ;    Jocelyn  Field  Thorpe  ;    William 
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Herbert     Waldeii ;     Frank     Ernest    Welchnian ;     William   Gilchrist 
"White;  Edward  Humphreys  Winder ;  Stanley  Wyndham. 

Of  the  following  papers  those  marked  *  were  read : — 

*84.  "An  apparatus  for  the  extraction  and  estimation  of  the  gases 
dissolved  in  water."    By  E.  B.  Truman,  M.D. 

The  apparatus  described  is  so  constructed  that  the  air  having  been 
removed  chiefly  by  means  of  a  water  pump  and  ultimately  by  a 
Sprengel  mercury  pump,  a  measured  bulk  of  the  water  can  then  be 
introduced,  if  desirable  without  allowing  it  to  come  into  contact  with 
the  air.  The  dissolved  gases  which  spontaneously  escape  from  the 
water  can  be  pumped  off,  and  the  water  can  be  subsequently  heated 
so  as  to  drive  off  any  gas  remaining  dissolved  and  also  the  carbon 
dioxide  fixed  by  carbonates. 

*85.  "  The  magnetic  rotation  of  hydrogen  chloride  in  different  solvents, 
and  also  of  sodium  chloride  and  of  chlorine."  By  W.  H.  Perkin, 
Ph.D.,  F.R.S. 

Experiments  are  described  which  have  afforded  results  confirmatory 
of  those  previously  published  by  the  author.  It  is  shown  that  when 
isoamylic  oxide  is  nearly  saturated  with  hydrogen  chloride  at 
temperatures  between  0°  and  25°,  no  appreciable  interaction  takes 
place,  the  values  obtained  by  direct  weighing  agreeing  with  those 
afforded  by  titration  with  alkali ;  action  takes  place  only  very  slowly 
between  the  two  substances  at  ordinary  temperatures.  Hydrogen 
bromide  acts  far  more  rapidly  on  isoamylic  oxide.  It  is  further 
shown  that  hydrogen  chloride  acts  extremely  slowly  on  ethylic  and 
isoamylic  alcohols  at  ordinary  temperatures.  Hydrogen  chloride 
when  dissolved  in  these  alcohols  has  a  higher  molecular  rotation  than 
when  dissolved  in  isoamylic  oxide,  the  value  being,  however,  than 
that  afforded  by  aqueous  solutions,  thus  : — 

In  aqueous  solution 4'300 

In  alcoholic  solution , 3'324 

In  isoamylic  oxide 2'245 

The  molecular  magnetic  rotation  of  sodium  chloride  was  found  to 
be  4'080  in  the  solid  state,  and  5'068  in  aqueous  solution. 

The  value  obtained  for  chlorine,  using  a  solution  in  carbon  tetra- 
chloride, was  2'188,  which  is  considerably  higher  than  the  value 
calculated  from  compounds  such  as  propyl  chloride  (1"733). 
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*86.  "  Analysis  of  water  from  the  Zem-Zem  well  in  Mecca."    By  C.  A. 
Mitchell,  B.A.  (OxonO,  King's  College,  London. 

Througli  the  kindness  of  Lady  Burton  I  have  been  enabled  to  make 
an  analysis  of  -water  from  the  Zem-Zem  well  in  Mecca,  which  was 
obtained  from  the  well  by  the  late  Sir  Richard  Burton,  disguised  as 
a  pilgrim  dervish,  in  1853. 

The  Zem-Zem  well,  according  to  tradition,  is  the  well  of  Hagar, 
and  is  used  for  no  other  purpose  than  for  drinking  and  religious 
ablution.  Each  pilgrim  to  Mecca  is  anxious  to  drink  and  bathe  in 
the  water,  but  as  there  is  not  sufficient  for  all  the  following  device  is 
adopted : — An  Arab  standing  on  the  wall  of  the  well  draws  the  water 
up  and  pours  it  over  the  pilgrims  as,  stripped  to  the  waist,  they  ad- 
vance in  turn.  As  it  pours  over  him  each  drinks  what  he  can,  and 
the  remainder  runs  down,  soaking  through  the  loin  cloth,  back  into 
the  well  to  be  used  again  on  succeeding  pilgrims.  If  this  practice 
has  been  continued  day  after  day  and  year  after  year  it  is  not  sur- 
prising to  find  that  the  water  is  very  rich  in  chlorine  and  albuminoid 
ammonia,  and  that  the  solid  residue  is  large  in  amount. 

The  sample  examined  was  contained  in  two  small  hermetically 
sealed  tin.  bottles,  which  had  remained  untouched  since  Sir  Richard 
Burton  brought  them  from  Mecca.  Each  held  about  200  c.c.  On 
opening  them  there  was  a  slight  evolution  of  gas.  In  each  case  there 
were  minute  silky  crystals  in  suspension,  and  a  few  earthy  particles 
settled  at  the  bottom.  These  crystals,  on  examination,  proved  to  be 
a  tin  compound,  probably  stannic  hydrate,  as  they  were  unaltered  on 
evaporating  with  strong  nitric  acid,  and,  after  fusing  them  with  pure 
sodium  carbonate,  no  trace  of  chloride  or  sulphate  could  be  detected 
in  the  solution.  These  foreign  matters  being  filtered  off,  a  clear  and 
coloui'less  filtrate  was  left,  having  a  slight  smell,  more  perceptible  on 
warming,  and  distinctly  alkaline  to  litmus  paper.  Neither  tin.  nor 
lead  was  found  in  this  solution.  The  relative  density  of  the  water  at 
I-i"  was  1"0029.  On  analysis  the  following  numbers  were  obtained  : — 


Gr 

ains  per  gallon 

Parts  pe 

1"  million. 

Hardness 

in  terms  of 

MgCOs. 

Nitrogen 
from  nitrates 
and  nitrites. 

Total 
solids. 

Chlorine. 

Free  and 
saline  XH3. 

Albuminoid 
NH3. 

4-496 

219-5 

69-3 

71-4 

2  "2 

23-3 

The  hardness  in  degrees  of  CaCOa  =  4305,  but  as  the  water  was 
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found  to  contain  very  little  calcium  and  lai^ge  qiiantities  of  mag- 
nesium, the  hardness  is  given  in  terms  of  the  latter,  although  prob- 
ably it  is  mainly  due  to  chlorides  and  sulphates. 

The  oxidised  nitrogen  present,  determined  by  Lunge's  nitrometer, 
was  4*496  grains  per  gallon  =  19"91  grains  NO3. 

On  igniting  the  residue,  white  fumes  from  ammonium  salts  were 
given  off,  while  the  residue  browned  considerably  and  lost  in  weight 
an  amount  corresponding  to  35'5  grains  per  gallon. 

The  following  are  the  quantities  of  some  of  the  constituents  of  the 
water  actually  determined,  and  calculated  on  219"5  grains  of  total 
solids  to  the  gallon. 

SiO, 3-0 

Al , 0-8 

Ca 0-5 

Mg Q-6 

K 24-3 

Na 38-3 

NH4 5-3 

CI 69-3 

SO4 307 

NO3 19-9 

Professor  Crookshank  was  kind  enough  to  make  an  exhaustive 
bacteriological  examination  of  some  of  the  water,  but  was  unable  to 
discover  any  trace  of  living  organisms.  The  water  was  sterile,  as 
might  well  be  expected,  after  its  having  been  hermetically  sealed  and 
in  total  darkness  during  forty  years. 

87.  "  The  preparation  and  properties   of  bromolapachol."    By  Saniuel 

C.  Hooker. 

The  author  shows  that  although  bromolapachol  cannot  be  prepared 
by  the  direct  action  of  bromine  on  lapachol  ;  it  is  readily  obtained  by 
reducing  dibromolapachone,  the  preparation  of  which  he  has  pre- 
viously described  (Trans.,  1893,  424).  Bromolapachol  crystallises  in 
golden  scales  melting  at  170 — 171° ;  it  yields  bronio-/3-lapachone 
when  dissolved  in  concentrated  sulphuric  acid.  Bromo-/3-lapachone 
closely  resembles  lapachone  in  its  behaviour,  being  converted  into 
bromo-a-lapachone  by  the  action  of  bromhydric  acid ;  the  latter 
compound  being  reconverted  into  the  former  by  dissolving  it  in 
concentrated  sulphuric  acid.  Bromo-a-lapachone  is  a  pale  yellow 
substance  melting  at  178";  the  isomeric  ^-compound  is  orange-red, 
and  melts  at  about  205°. 
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Bromo-/8-lapacl]one.  Bromo-a-lapachone. 

88.  "  Studies  on  citrazinic  acid.    Part  II."    By  T.  H.  Easterfield  and 

W.  J.  Sell. 

The  authors  find  that  when  diammonic  citrate  is  heated  during 
several  hours  at  130°  in  an  open  vessel,  about  6  per  cent,  of  citi'azinic 
acid  is  produced.  The  ethylic  salt  of  citrazinic  acid  yields  the  am- 
monium salt  of  citrazinamide  when  heated  in  a  sealed  tube  -with 
strong  ammonia.     Sodium  amalgam  reduces  citrazinamide, 

CsHiKOo-CONHs, 

to  citrazinyl  alcohol,  C5H4]N'02'CH20H,  a  small  quantity  of  the  corre- 
sponding hydrobenzoin  being  simultaneously  produced;  this  behavioiu- 
is  analogous  to  that  of  the  amides  of  aromatic  acids.  The  alcohol 
crystallises  from  water  in  monohydrated,  colourless  prisms,  melting 
at  158° ;  its  solution  is  very  acid  to  litmus. 

89.  "  The  oxides  of  the  elements  and  the  periodic  law."    By 
R.  M.  Deeley. 

The  author  discusses  the  properties  of  the  oxides  of  the  elements 
in  connection  with  the  modified  periodic  arrangement  of  the  elements 
described  in  his  previous  communication  (Trans.,  June,  1893). 

In  the  diagram  which  accompanied  that  paper  the  "  volume  heats  " 
and  "  volume  atoms  "  of  the  elements  were  plotted  as  ordinates,  the 
abscissae  being  the  atomic  weights.  Similarly  a  diagram  has  now  been 
prepared,  in  which  the  ordinates  are  numbers  obtained  by  dividing 
the  relative  densities  of  the  oxides  by  the  atomic  weights  of  the  corre- 
sponding elements.  The  results  obtained  are,  in  general,  confirmatory 
of  those  deduced  from  the  previous  diagram,  and  lead  to  a  somewhat 
similar  periodic  table,  although  the  arrangement  differs  in  several  im- 
portant respects  from  that  proposed  by  Mendeleef. 

90.  "  The  freezing  points  of  alloys  in  which  the  solvent  is  thallium." 
By  G.  T.  Heycock  and  F.  H.  ^eville. 

The  addition  of  lead  to  thallium  raises  the  freezing  point.  The 
atomic  falls  caused  by  gold,  silver,  and  platinum  in  thallium  are 
closely  accordant,  the  mean  value  being  6"31°  as  that  due  to  1  atomic 
proportion  dissolving  in  100  atomic  proportions  of  thallium  ;  with 
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the  aid  of  this  value,  the  latent  heat  of  fusion  of  1  gram  of  thallium 
is  calculated  to  be  5'12  calories.  Bismuth  exhibits  the  phenomena  of 
a  triple  alloy,  probably  owing  to  the  presence  of  impurity  in  the 
thallium. 


ADDITIONS  TO  THE  LIBRARr. 

I.  Donations. 

Studies  from  the  Physical  and  Chemical  Laboratories  of  the 
Owens  College.  Edited  by  A.  Schuster  and  H,  B.  Dixon.  Vol.  I. 
Physics  and  Physical  Chemistry.     Manchester  1893. 

From  the  Editors. 

Laboratory  Teaching  in  Practical  Chemistry.  By  C.  L.  Bloxam ; 
edited  by  A.  G.  Bloxam.     6th  Ed.     London  1893. 

From  the  Editor. 

Physikalisch-chemische  Tabellen,  herausgegeben  von  H.  Landolt 
und  R.  Bornstein.     Zweite  Auflage.     Berlin  1893. 

From  the  Editors. 

Index  to  the  Literature  of  Explosives.  By  C.  E.  Munroe.  Pai't  2. 
Baltimore  1893.  From  the  Compiler. 

Smithsonian  Miscellaneous  Collections.  844  Meteorological  Tables. 
Washington  1893.  From  the  Institution. 

Undersokningar  ofver  Svafvelurinamnens  Forhallande  till  Oxida- 
tionsmedel,  af  D.  S.  Hector.     Upsala  1892.  From  the  Author. 

Rules  for  the  Estimation  of  Alcohol  in  Imported  Spirits,  by 
C.  J.  H.  Warden.     Calcutta  1892.  From  the  Author. 

Chemical  Recreations :  a  populaj-  compendium  of  Experimental 
Chemistry  for  the  use  of  Beginners,  by  J.  J.  Griffin.  9th  Ed.  London 
1849.  From  Dr.  T.  Stevenson. 

Micro-organisms  and  Feimentation,  by  A.  Jorgensen.  Translated 
from  the  3rd  German  edition  by  A.  K.  Miller  and  E.  A.  Lennholm. 
Loudon  1893.  Prom  the  Author. 

II.  By  Purchase. 

La  Chimie  au  moyen  age,   par  M.  Berthelot.     Trois  tomes.     4to. 

Paris  1893.  , 

Lehrbuch  der  Mineralogie,  von  G.  Tschermak.    4te  Auflage.    Wien  , 

1S93.                                     '  ! 

Die  Untersuchung  des  Zuckers  und  zuckerhal tiger  Stoft'e,  von  E.  '. 

Steydn.     Wien,  Pest  und  Leipzig  1893.  '. 

Arbeitsmethoden    fiir    Orgauisch-Chemischc     Laboratorien,     von  \r 

Lassar-Cohn.     2tu  Aufiagc.     Hamburg  und  Leipzig  1893.  \^ 
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Specielle  JMetboden  der  Analyse ;  Anleitung  zur  Anwendung 
physikalischer  Methoden  in  der  Chemie,  von  G.  Kriiss.  Hamburg 
und  Leipzig  1893. 

Physikaliscli-cheraische  Methoden,  von  J.  Tratibe.  Hamburg  und 
Leipzig  1893. 

Physikalisches  Praktikum ;  niit  besonderer  Beriicksiclitigung  der 
physikaliscb-chemischeu  Methoden,  von  E.  Wiedemann  und  H.  Ebert. 
Braunschweig  1893. 

Die  Phasenregel  und  ihre  Anwendungen,  von  W.  Meyerhoffer. 
Leipzig  und  Wien  1893. 

Ueber  die  Entwickelung  der  Thierfarben-Industrie,  von  H.  Caro. 
Berlin  1893. 

Traite  de  Chimie  Medicale  et  Pharmaceutique,  par  R.  Huguet. 
Chimie  Minerals.     Paris  1893. 

Tabellarische  Uebersicht  der  Naphthalin-Derivate,  von  F.  Reverdin 
und  H.  Fulda.     Zwei  Theile.     4to.     Basel,  Geuf,  Lyon,  1893. 

Tabelleu  zum  Gebrauche  bei  der  Berechnung  des  Rohzucker-Rende- 
ments,  von  W.  Bartz.     Braunschweig  1893. 

Grundriss  der  allgemeinen  Thermo-chemie,  von  M.  Planck.  Breslau 
1893. 
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At  the  next  meeting,  on  December  21st,  the  following  papers  will 
be  read : — 

"  The  oxidation  products  of  corydaline."  Ej  Professor  Dobbie 
and  Mr.  Alexander  Lauder. 

"  Note  on  the  colouring  matter  of  the  Indian  dye-stufE  '  Tesu.'  "  By 
Professor  Hummel  and  Dr.  W.  Cavallo. 

"  The  interaction  of  acid  chlorides  and  nitrates."  By  Dr.  Arm- 
strong and  Mr.  Lapworth, 
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December  21st,  1893.     Dr.  Armstrong,  President,  in  the  Cliair. 

Messrs.  Frank  Comyns,  Martin  0.  Forster,  Henry  Garnett  and 
Arthur  R.  Ling  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Walter 
Grafton,  11,  Grosvenor  Road,  Upton  Park,  Essex;  Robert  Hamilton, 
5,  Lake  Street,  Hunslet,  Leeds ;  W.  Pellew  Harvey,  Golden,  British 
Columbia ;  R.  Hornby,  B.A.,  Long  Preston,  Leeds ;  Walter  Jardine, 
86,  Victoria  Place,  Perth  ;  Clifford  Walker  Lee,  the  Atacama  Mineral 
Company,  Taltac,  Chili;  John  Peven,  Jun.,  Blair  Terrace,  Greenock; 
A.  B.  Robertson,  Diingoyne,  Bearsden,  by  Glasgow;  William  Lloyd 
Williams,  Erbistock  Villa,  10,  iSIiskin  Road,  Dartford. 

The  following  is  the  text  of  a  reply  received  by  the  President  to 
his  recent  letter  of  congi'atulation  to  the  Russian  Chemical  Society ; 
the  letter  is  signed  by  D.  Mendeleeff,  President,  and  D.  Konowalow, 
Secretary,  of  the  Society  : — 

"In  the  name  of  Russian  chemists  we  tender  to  you  our  hearty  thanks 
for  the  congratulations  and  the  sentiments  expressed  by  you  in  your 
letter  of  the  loth  November,  1893,  in  the  name  of  the  London 
Chemical  Society. 

"  The  possibility,  suggested  by  you,  of  a  closer  tie  between  the 
eminent  London  Chemical  Society  and  the  young  Russian  one  was 
received  with  greatest  applause.  We  hope,  as  well  as  you,  that  the 
time  is  not  far  off  when  this  closer  connection  will  take  place.  We 
desire  it  the  more  as  we  expect  to  gain  the  more  by  it." 
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Of  the  following  papers  those  marked  *  were  read  : — 

*91.  "  Corydaline.   Part  III.    Oxidation  with  potassium  permanganate." 
By  James  J.  Debbie,  M.A.,  D.Sc,  and  Alexander  Lauder. 

By  the  oxidation  of  corydaline  with  potassium  permanganate  an 
acid  is  obtained  -which  contains  three  atoms  of  carbon  less  than  the 
alkaloid.  This  substance,  which  the  authors  have  named  corydal- 
inic  acid,  has  the  formula  C19H.21XO12.  It  is  easily  soluble  in  hot 
water,  from  which  it  separates,  on  cooling,  in  long,  flat,  prismatic 
crystals,  containing  3  mols.  of  water  of  crystallisation.  Corydalinic 
acid  is  also  soluble  in  methyl  and  ethyl  alcohol,  but  is  insoluble  in 
ether,  chloroform  and  benzene. 

When  heated,  corydalinic  acid  sublimes  without  changing,  and 
then  condenses  in  the  form  of  beautiful,  silky  needles.  It  melts 
without  decomposing  between  175°  and  180°. 

Corydalinic  acid  is  tetra-basic ;  the  following  salts  have  been  pre- 
pared and  analysed:  a  normal  and  acid  silver  salt,  C,9Hi7XOi2Ag4 
and  CigHisXOjoAga ;  an  acid  potassium  salt,  dgHigNOioKt.;  a  normal 
and  acid  barium  salt,  CigHi^NOinBa^  and  CigHigXOiaBa ;  and  the 
normal  lead  salt,  CigHnNOioPba. 

The  acid  silver  salt,  when  carefully  heated,  yields  a  beautiful 
sublimate  of  corydalinic  acid.  The  normal  silver  and  barium  salts 
are  appreciably  soluble  in  water ;  the  lead  salt  is  almost  insoluble. 

When  treated  with  fuming  iodhydric  acid,  one  molecular  proportion 
of  corydalinic  acid  gives  four  molecular  proportions  of  methyl  iodide, 
showing  that  the  four  methoxy-gronps  which  corydaline  contains  are 
still  present  in  the  acid.  The  formula  of  the  acid  may,  tberefore,  be 
written  CnH5N(OCH3)4(COOH)4. 

Corydalinic  acid  is  split  up  into  a  number  of  simpler  substances  by 
the  action  of  fuming  iodhydric  acid.  Of  these,  the  one  which  is 
formed  in  largest  quantity  is  a  non-nitrogenous  acid,  which  crystallises 
flora  the  iodhydric  solution  in  long,  slender,  colourless  needles.  The 
formula  of  this  acid,  which  the  authors  temporarily  name  corydalic 
acid,  is  CpHjoOg.  When  heated,  corydalic  acid  melts  at  200°,  under- 
going decomposition.  It  is  a  powerful  reducing  agent :  when  silver 
nitrate  is  added  to  its  aqueous  solution,  a  white  precipitate  is 
obtained,  which  partially  dissolves  on  heating,  and  is  partially  reduced, 
silver  separating;  in  presence  of  ammonia,  the  reduction  is  instan- 
taneous, even  in  the  cold.  Copper  acetate  is  rapidly  reduced  to 
cuprous  oxide  on  heating  with  an  aqueous  solution  of  the  acid.  Ferric 
chloride  colours  solutions  of  the  acid  intense  green,  the  colour  changing 
to  violet  on  the  addition  of  ammonia  or  sodium  carbonate.  A  phenol 
is  evolved  when  corydalic  acid  is  heated  with  lime. 
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The  authors  experienced  great  difficulty  in  obtaining  definite  salts 
of  corjdcilic  acid,  partly  on  account  of  the  ease  with  which  some  of 
them  decompose,  and  partly  because  of  the  difficulty  of  ascertaining 
the  precise  conditions  ander  which  the  acid  and  normal  salts  respec- 
tively can  be  obtained.  A  lead  salt  of  the  formula  CgHgOpPbo  was 
prepared,  as  well  as  a  salt  containing  a  larger  proportion  of  lead. 

Corj'dalic  acid  appears  to  be  a  dihydroxy tricarboxylic  derivative  of 
a  reduced  benzene  ring,  the  hydrogen  both  of  the  hydroxyl  and 
carboxyl  groaps  being  displaceable  by  metal,  as  in  the  case  of  other 
phenolic  acids. 

The  mother  liquors  from  corydalic  acid  contain  several  substances, 
inclading  a  nitrogenous  compound,  Avhich  have  not  yet  been 
investigated. 

The  authors  consider  it  probable  that  corydalinic  acid  is  a  deriva- 
tive of  phenylpyridine,  in  which  three  carboxyl-  and  two  methoxy- 
gi'oups  ai'e  united  to  a  partially  reduced  benzene  ring  and  one 
carboxyl-  and  two  methoxy-groups  to  the  pyridine  ring.  The  form- 
ation of  such  an  acid  from  corydaline  would  be  most  easily  accounted 
for  by  the  assumption  that  corydaline  is  itself  a  derivative  of  a 
naphthaquinoline.  Corydalinic  acid  would  thus  be  obtained  from 
corydaline  in  the  same  manner  as  phenylpyridiuedicarboxylic  acids 
are  obtained  by  the  oxidation  of  the  naphthaquinolines. 

It  is  further  probable  that  the  three  carbon  atoms  of  corydaline 
which  are  split  off  during  oxidation  are  attached  to  the  benzene 
ring,  and  are  represented  by  two  of  the  three  carboxyl  groups  present 
in  this  portion  of  the  acid. 

Corydaline  is  very  stable  towards  potassium  hydrate,  only  a  smsill 
portion  of  the  alkaloid  undergoing  alteration,  even  when  heated  at 
180°  during  many  hours  with  a  large  excess  of  this  agent. 

*92.  "The  properties  of  a-benzaldoxime  and  some  of  its  derivatives." 
By  Wyudham  R.  Dunstan,  F.R.S.,  and  C.  M.  Luxmoore,  B.Sc. 

The  authors  wish  to  place  on  record  certain  facts  they  have  observed 
during  the  course  of  an  investigation  of  the  isomerism  ot  the 
benzaldoximes  which  is  not  yet  completed. 

Crystallisationofcc-Benzaldoxime. — More  than  ayear  ago  they  observed 
thata-benzaldoxime,  which  had  been  described  by  Petraczek,  Beckmaan, 
Hantzsch  and  previous  observers  as  a  yellowish  oil,  could  be  crystallised 
by  cooling,  with  ice  and  salt,  the  colourless  highly-refractive  liquid 
obtained  by  distilling  the  yellow  oil  under  reduced  pressure.  The 
substance  is  best  recrystallised  from  its  solution  in  light  petroleum. 
The  crystals  melt  at  34°.  Both  the  isomeric  benzaldoximes  are, 
therefore,  crystalline  compounds,  the  /S-oxime  melting  at  129°.  As 
the   result   of  a   considerable  experience  in  the  preparation    of   the 
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a-cornpoQiid  the  aiithors  find  the  method  suggested  by  Beckmann, 
in  which  the  aldehyde  is  acted  on  by  hydroxylamine,  to  be  pre- 
ferable to  that  proposed  by  Lachowitz  (Ber.,  22,  2887),  namely,  the 
interaction  of  hydrobenzamide  and  hydroxylamine  hydrochloride. 

Action  of  hydrogen  chloride  on  oc-Be7izaldoxi77ie.—Beckmax\n  has 
shown  that  hydrogen  chloride,  as  well  as  hydrogen  sulphate,  converts 
a-benzaldoxime  intotheisomeric  ^-benzaldoxime.  The  authors  alsofind 
that,  Avhen  the  a-compound  or  its  ethereal  solution  is  charged  with 
dry  hydrogen  chloride  at  the  ordinary  temperature,  the  hydrochloride 
of  /3-benzaldoxime  is  obtained,  separating  from  the  ethereal  solution 
in  pearly  crystals  which  melt  at  66 — 67°.  This  compound  is  best 
recrystallised  from  its  solution  in  chloroform  by  the  cautious  addition 
of  light  petroleum.  When  dissolved  in  water  at  0°,  it  dissociates 
into  hydrogen  chloride  and  y3-benzaldoxime  (which  may  be  recovered 
by  means  of  ether).  If,  however,  the  mixture  be  allowed  to  stand, 
especially  at  the  ordinary  temperature,  the  dilute  acid  quickly  trans- 
forms the  )8-oxime  into  the  a-oxime.  Dry  hydrogen  chloride  and 
aqueous  hydrogen  chloride,  under  the  same  conditions,  tend,  there- 
fore, to  induce  isomeric  change  in  opposite  directions  :  the  dry  gas 
at  ordinary-  temperatures  changing  the  a-compound  into  the  /3-com- 
pound,  whilst  the  aqueous  acid,  under  similar  circumstances,  changes 
the  yS-  into  the  a-compound. 

Hantzsch  did  not  succeed  in  pi'oducing  a  hydrochloride  of 
a-benzaldoxime.  The  authors  have  obtained  this  substance  by 
leading  dry  hydrogen  chloride  into  an  ethereal  solution  of  the 
a-compound,  well  cooled  below  U°,  any  rise  in  temperature  being 
avoided.  It  is  thrown  down  as  a  pulverulent  precipitate  melting 
somewhat  indefinitely  near  103°.  When  dry  it  appears  to  be 
perfectly  stable  at  the  ordinar3-  temperature,  but  on  attempting  to 
crystallise  it  from  chloroform  isomeric  change  takes  place,  and  the 
hydrochloride  of  the  /3-benzaldoxime  is  obtained.  When  acted  on 
\)y  dilute  aqueous  ammonia  at  0°,  the  a-hydrochloride  furnishes  the 
a-oxime. 

Action  of  hydrogen  hroviide  and  hydrogen  iodide. — Neither  tlie  hydro- 
bromide  nor  the  hydriodide  of  a-benzaldoxime  could  be  isolated.  Even 
at  temperatures  below  0°,  when  these  gaseous  hydrides  are  led  into  an 
ethereal  solution  of  the  oxime,  the  hydrobromide  and  the  hydriodide 
of  /3-benzaldoxime  are  produced.  The  hydrobromide  (CeHsCHIXOH) 
melts  at  77 — 78°;  the  hydriodide  is  unstable,  decomposing  on  standing, 
iodine  being  liberated. 

Action  of  hydrogen  fluoride. — No  hydrofluoride  of  a-benzaldoxime 
could  be  obtained.  Hydrogen  fluoride  throws  out  from  an  ethereal 
solution  of  the  oxime,  cooled  below  0°,  a  salt  which  proved,  on  analysis, 
to  be  the  dihydrofluoride  of  /3-benzaldoxime  (C6H5CH:N0H-2HF). 
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Action  of  stdphuric  arid. — Beckmann  observed  that  when  benz- 
aldoxime  is  dissolved  in  concentrated  sulphuric  acid  and  the  soln- 
tion  is  poured  into  water  at  0°  the  isomeric  /i-benzaldoxime  results. 
The  authors  tind  that  the  isomeric  change,  as  in  the  similar  case  of 
hydrogen  chloride,  is  preceded  by  the  formation  of  an  unstable 
a-benzaldoxiTne  sulphate,  which  may  be  prepared,  as  an  oil,  by  mixing 
a-benzaldoxime  with  an  ethereal  solution  of  sulphui-ic  acid  cooled  to 
about  — 15°.  Dilute  aqueous  ammonia  acting  at  0°  regenerates 
a-benzaldoxime  from  this  compound.  The  oily  salt  very  readily 
undergoes  isomei'ic  change  into  solid  /3-benzaldoxime  sulphate.  On 
standing,  or  on  vigorously  stirring  the  liquid  cooled  to  0°,  solidifica- 
tion occurs  owing  to  the  formation  of  fi-benzaldoxinw  sulphate 
(C6H5CHINOH,HoS04),  wliich  furnishes  /3-benzaldoxime  when  de- 
composed at  0°  with  dilute  aqueous  ammonia. 

Crystallisation  of  Acetyl- oc-benzaldoxime. — This  compound  has 
hithei'to  been  regarded  as  an  oil.  lb  can,  however,  when  pure,  be 
crystallised  by  vigorously  stirring  the  liquid  cooled  below  0".  The 
crystals  melt  between  14°  and  16°.  Both  the  acetyl-a-benzaldoxime 
and  the  acetyh/^-benzaldoxime  are,  therefore,  crystalline  solids. 

Action  of  Alky  I  Haloids. — Methyl  bromide,  and  apparently  other 
alkyl  haloids,  act  on  a-benzaldoxime,  furnishing  crystalline  derivatives, 
which  the  authors  are  investia'atins'. 


*93.  "  The  interaction  of  acid  chlorides  and  nitrates."     By  Henry  E. 
Armstrong  and  A.  Lapworth. 

It  was  shown  by  one  of  the  authors  in  1873  {Chem.  Soc.  Journ., 
p.  083)  that  acetic  chloride  and  nitrates  interact,  forming  acetic 
oxide,  and  that  a  mixture  of  chlorine  and  nitric  peroxide  gases  is 
evolved  instead  of  the  compound  IS^OoCl,  which  at  that  time  was 
supposed  to  be  capable  of  existing :  it  was  suggested  that  in  the  case 
of  silver  nitrate  perhaps  the  initial  change  involved  the  formation  of 
silver  acetate,  chlorine  and  nitric  peroxide,  and  that  silver  chloride 
and  acetic  oxide  were  then  formed  by  the  interaction  of  the  silver 
acetate  and  acetic  chloride.  These  observations  were  confirmed  in 
1886  by  W.  C.  Williams  (Chem.  Soc.  Trans.,  p.  222),  in  so  far  as  the 
production  of  chlorine  and  nitric  peroxide  was  concerned,  but 
Lacowicz  had  meanwhile  stated  (Ber.,  1884,  1281 ;  1885,  2990)  that 
the  gaseous  pi'oducts  of  such  interchanges  are  nitric  peroxide  and 
oxygen,  a  result  which  was  not  confirnaed  by  Williams. 

The  authors  have  extended  the  observations  in  order  to  throw 
further  light  on  the  evolution  of  chlorine  in  such  cases,  and  with  the 
object  of  elucidating  the  function  of  chlorine  in  acid  chlorides  (c/. 
these  Proceedings,  1891,  60).    By  displacing  the  air  from  the  apparatus 
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by  carbon  dioxide,  and  then  passing  the  evolved  gases  first  tbrongb 
oil  of  vitriol  and  afterwards  tbrono-h  alkali  contained  in  an  apparatus 
such  as  is  used  in  determining  nitrogen,  tliey  have  satisfied  them- 
selves that  only  chlorine  and  nitrogen  peroxide  are  evolved.  Quan- 
titative experiments  show  that  in  the  case  of  silver  nitrate  and  acetic 
chloride  half  the  chlorine  is  evolved  and  half  retained  as  metallic 
chloride  ;  but  it  would  seem  that  chloride  is  only  produced  when  the 
chloride  used  is  capable  of  acting  on  the  salt  which  is  formed  in  the 
initial  interaction  :  thus  chlorosulphonic  acid,  CISO3H,  and  potassium 
nitrate  afford  little  or  no  chloride,  the  nitrate  being  converted  into 
acid  sulphate.  The  results  of  experiments  with  a  variety  of  acid, 
chlorides  and  nitrates  appear  to  justify  the  conclusion  that  the  inter- 
action is  one  involving  the  mere  displacement  of  the  chlorine  of  the 
chloride  by  oxygen  from  the  nitrate  ;  and,  in  point  of  fact,  nitric 
anhydride  is  found  to  act  in  the  manner  to  be  expected  on  this 
assumption,  at  once  converting  acetic  and  benzoic  chlorides  into  the 
corresponding  oxides,  chlorine  and  nitric  peroxide.  As  nitric  peroxide 
has  no  action  on  silver  nitrate,  and.  as  nitrylic  chloride  has  no  exist- 
ence, the  formation  of  nitric  anhydride  by  Deville's  method  must  be 
considered  to  be  a  direct  outcome  of  the  interaction  of  silver  nitrate 
and  chlorine  :  and  if  silver  nitrate  be  regarded  as  a  compound  of  the 
formvila  AgoO-XoOj — a  view  on  behalf  of  w^hich  much  may  be  said — 
it  is  conceivable  that  chlorine  simply  acts  on  the  "  silver  oxide 
radicle,"  removing  it  from  combination  with  the  nitric  anhydride,  and 
consequently  liberating  the  latter.  The  results  obtained  appear 
generally  to  support  the  conclusion  that  the  chlorine  in  acid  chlor- 
ides is  not  possessed  of  the  special  activity  which  is  commonly 
attribitted  to  it. 


*94.  "The  freezing  points  of  triple  alloys."    By  C.  T.  Heycock  and  F.  H. 

Neville. 

Continuing  their  experiments  on  the  freezing  points  of  alloys,  the 
authors  find  that  gold  and  cadmium,  which  in  previous  experiments 
seemed  to  combine  together  to  form  a  compound  (AuCd),  behave 
similarly  when  they  are  together  dissolved  in  tin,  bismuth,  thallium 
or  lead.  The  interaction  of  these  metals  appears,  therefore,  to  be 
independent  of  the  nature  of  the  solvent. 

Silver  and  cadmium,  when  dissolved  togethei-  in  different  metallic 
solvents,  give  results  resembling  those  obtained  with  gold  and 
cadmium.  Dissolved  in  tin  or  lead  the  maximum  freezing  point  is 
reached  when  the  ratio  of  the  two  metals  is  2Ag :  Cd,  and  in 
thallium  the  ratio  is  almost  the  same.     With  bismuth,  however,  the 
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maximum  freezing  point  is  reached  at  the  projDortion  4Ag :  Cd. 
The  existence  of  metallic  compounds  having  these  formula?  seems  to 
be  probable. 

Aluminium,  when  dissolved  with  tin  and  gold,  behaves  as  if  it 
were  composed  of  molecules  of  the  composition  Al,.  The  maximum 
freezing  point  of  a  mixture  of  aluminium  and  tin  to  which  gold  has 
been  added  is  identical  with  that  of  pure  tin,  and  corresponds  wdth 
the  proportion  ALAuog.  It  appears  probable  from  these  results  that 
a  stable,  insoluble  compound  (AuAla)  is  produced,  the  gold  com- 
pletely removing  the  aluminium  from  solution.  This  compound  is 
apparently  identical  with  Roberts-Austen's  purple  alloy  of  aluminium 
and  gold. 


*95.  "  Synthesis  of  pentamethylenecarboxylic  acid,  hexamethylenecai'b- 
oxyUc  acid,  hexliydrobenzoic  acid  and  azelaic  acid.  By  E.  Haworth, 
B.Sc,  and  W.  H.  Perkin,  Junr.,  F.R.S. 

With  the  object  of  preparing  hexhydrobenzoic  acid  synthetically 
by  the  interaction  of  pentamethylene  dibromide  and  ethylic  sodio- 
malonate,  the  authors  followed  the  directions  given  by  Gustavsonand 
Demjanoff  («/.  pr.  Chem.,  39,  542)  for  the  preparation  of  the  dibrom- 
ide from  the  diamine  obtained  by  reducing  trimethylene  cyanide  ; 
they  obtained  from  1500  grams  of  trimethylene  bromide  only  90 
grams  of  what  was  supposed  to  be  pentamethylene  bromide,  but 
which,  judging  from  the  results  obtained  with  it,  chiefly  consisted  of 
tetramethylene  bromide.  The  main  product  of  the  interaction  of 
this  bromide  and  ethylic  sodiomalonate  was  1 :  1-pentamethylenedi- 
carboxylic  acid,  CoH6(C02H)2.  On  distilling  this  acid,  a  monocarb- 
oxylic  acid  was  obtained  which  was  identified  by  direct  comparison 
with  that  prepared  by  Wislicenus  and  Gartner  from  the  cycloid 
ketopentamethylene  produced  from  adipic  acid. 

By  distilling  the  oil  from  which  the  pentamethylenedicarboxylic 
acid  had  crystallised  out,  a  higher  fraction  was  obtained  consisting 
of  hexamethylenecarboxylic  acid,  which  proved  to  be  identical  with 
the  hexhydrobenzoic  acid  prepared  by  Aschau  from  benzoic  acid. 

In  addition  to  the  two  dicarboxylic  acids  derived  from  tetra-  and 
penta-methylene  bromides  respectively  and  a  single  molecular  pro- 
portion of  malonate,  a  tetracarboxylic  acid  was  also  isolated  which 
was  derived  from  1  mol.  of  pentamethylene  bromide  and  2  of  malon- 
ate ;  on  distillation,  this  acid  was  resolved  into  carbon  dioxide  and 
a  heptanedicarboxylic  acid  which  proved  to  be  identical  v.ith  azelaic 
acid  prepared  by  oxidising  Chinese  wax. 
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By  bromiiiating  pentamethjleiiecarboxylic  acid  and  then  removin*^ 
hydrogen  bromide,  a  pentaraethenylenecarboxylic  acid  was  obtained 
identical  with  that  prepared  by  Wislicenus  and  Gartner  from  hydr- 
oxypentamethylenecarboxylic  acid.      This  acid,  which  is  represented 

by  the  formula  H.,C<        "  1 1  resembles  benzoic  acid  in  appear- 

ance,  and  not  only  has  the  same  melting  point,  but   also    sublimes 
with  great  readiness. 


*96.  "  The  conversion  of  ortho-  into  para-,  and  of  para-  into  ortho-quin- 

one  derivatives.    I.  The  condensation  of  aldehydes  with  ^-liydroxy- 
a-naphthaquinone."    By  S.  C.  Hooker  and  W.  C.  Carnell, 

Attention  has  been  directed  in  previous  communications  on  lapa- 
chol  deinvatives  to  the  formation  of   anhydrides  by  the  removal  of 
water  or   of  hydrogen  chloride   or  bromide  from  compounds  of  the 
O  " 

l'^/^,X(OH-Cl-Br) 
form  It   was  found  that  the   majority  of   the 

O 
lapachols  gave  two  isomeric  anhydrides,  the  one  an  a-,  the  other  a 
/3-naphthaquinone   derivative,  while  a  few  have  afforded  but  a  single 
anhydride  derived  from  the  /3-quinone.    In  order  to  ascertain  whether 

O 1 

/\/\xJ 

anhydrides    of    the    form  I  are  generally  produced,  the 

O 

authors  have  studied  the  behaviour  of  compounds  synthetically  pre- 
pared from  aldehydes  and  yy-hydroxy-a-naphthaquinone,  such  as  were 
first  obtained  by  Zincke  and  Thalen  (Ber.,  21,  2203).  From  some  of 
these,  small  quantities  of  anhydrides  were  obtained  by  Schooch.  The 
authors'  experiments  show  that  the  conclusions  arrived  at  by  Zinche 
and  his  pupils  that  these  anhydrides  were  a-quinone  derivatives  was 
incorrect,  and  that — as  was  to  be  anticipated  from  the  results  arrived 
at  in  the  course  of  thelapachol  research — they  are  in  reality  /:J-quinone 
derivatives,  the  formation  of  the  anhydride  also  involving  the  passage 
of  the   a-  into   the  /i-quinone.     It  would  appear  probable  that  the 

O  O 

/\^^0H    OH' 

compounds  of  the  form  i  II    derived  from  alde- 


O         CH 
X 

hydes  and  hydroxy-a-naphthaquinone,  are  converted  into  anhydrides 
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of  the  form  ,  as  when  brought  into  contact  witli 

O     CH  O 
X 

orthotoluyleneclianiine  these  anhydrides  afford,  only  wcwzazines.  It 
has  been  shown  that  in  the  lapachol  group  both  the  a-  and  [3- 
anhydrides  are  readily  hydrated,  and  yield  the  same  hydroxy  lapachol,. 
a  change  which,  in  the  case  of  the  /3-anhydrides,  involves  the 
reconversion  of  the  ortho-  into  the  para-quinone  ;  the  synthesised 
anhydrides  behave  similarly,  but  the  change  is  more  diflBcult  to 
demonstrate,  as  the  hydroxy-derivatives  very  rapidly  undergc> 
change  in  contact  even  with  very  dilute  caustic  soda — an  inter- 
action which  is  being  studied  in  detail.  The  compounds  dealt 
with  are  those  derived  from  beczaldehyde,  acetaldehyde,  valeralde- 
hyde  and  cuminic,  salicylic  and  cinnamic  aldehydes  :  iu  all  cases  the 
anhydrides  obtained  were  orange  or  red  compounds,  yellow  being 
the  colour  characteristic  of  the  a-anhydride. 


*97.  "  The  synthesis  of  lapachol."  By  S.  C.  Hooker. 
By  heating  hydroxynaphthaquinone  dissolved  in  acetic  acid 
together  with  valeric  aldehyde  and  concentrated  chlorhydric  acid, 
the  author  has  obtained  an  isomeride  of  lapachol  crystallising  in 
orange-red  needles,  which  melts  at  119 — 120°,  and  forms  violet- 
coloured  salts  with  alkali  metals ;  its  acetate  melts  at  74°.  From  this 
compound  others  have  been  obtained  containing  the  same  number  of 
carbon  atoms  as  lapachol,  and  identical  with  substances  prepared 
from  lapachol. 
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At  the  next  meeting,  on  Thursday,  January  18th,  1894,  at  8  p.m., 
the  following  papers  will  be  read : — 

"  The  molecular  formulfE  of  some  liquids  as  determined  by  their 
molecular  surface  energy."  By  Professor  Ramsay,  F.R.S.,  and  Miss 
Emily  Aston,  B.Sc. 

"  Contributions  to  our  knowledge  of  the  aconite  alkaloids." 

VIII.  "  On  picraconitine."      Ey  Professor  Dunstan  and  Mr.  E.  F. 
Harrison. 

IX.  "  The  action  of  heat  on  aconitine."      By  Professor   Dunstan 
and  Mr.  F.  H.  Carr. 

X.  "  Further    observations    on    the   conversion  of  aconitine  into 

isaconitine."     By  Professor  Dunstan  and  Mr.  F.  H.  Carr. 

"  The  interaction  of  benzylamine  with  ethyl  ic  chloracetate."  By 
Drs.  !Mason  and  Winder. 

"  Condensation  of  benzylamine  with  benzenoid  aldehydes."  By 
Drs.  Mason  and  Winder. 
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•98.  "  The  molecular  formulae  of  some  liquids  as  determined  by  their 
molecular  surface  energy."  By  Emily  Aston,  B.Sc,  and  William 
Ramsay,  PhD.,  F.R.S. 

The  molecular  surface  energy  and  its  variation  with  temperature 
of  phenol,  bromine,  nitric  acid,  sulphuric  acid,  phosphorus  and  nitro- 
trichloromerhan©   have    been    determined    by    the    authors   by   the 
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method  described  bv  Ramsay  and  Shields  (Trans.,  1893,  1089).  The 
data  given  make  it  possible  to  calculate  the  molecular  weights  of  the 
substances  in  the  liquid  state. 

Phenol,  as  might  be  expected  from  its  analogy  with  alcohol,  is  an 
associating  substance  ;  but  as  it  possesses  a  fairly  high  molecular 
"weight,  the  degree  of  association  is  not  great;  the  results  serve  to 
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mula Br2  would  imply,  the  number  found  being  202"8  instead  of  160, 
between  10'6°  and  46°. 

Nitric  acid,  instead  of  possessing  the  molecular  weight  63,  has  a 
molecular  complexity  corresponding  to  the  weight  105'9  between 
11  6°  and  46'2°.  This  value  approximates  to  that  corresponding  to 
the  formula  HoNsOe. 

Sulphuric  acid  shows  a  remarkable  behaviour.  From  atmospheric 
temperature  to  132'o°  its  molecule,  apparently,  is  approximately  32 
times  as  complex  as  the  formula  H2SO4  would  imply ;  above  132°, 
however,  dissociation  rapidly  ensues,  and  between  227°  and  281°  the 
molecule  is  only  2"8  times  as  complex  as  the  formula  H2SO4  implies. 

The  molecules  of  phosphorus  in  tlie  liquid  state,  like  those  of  the 
gas,  have  the  formula  P4. 

Chloropicrin,  CCl3(X02),  has  a  normal  molecular  weight.  This 
I'esult  stands  in  opposition  to  that  afforded  by  nitroethane,  which 
shows  signs  of  association. 

Discussion. 

Mr.  Pickering  said  that  the  importance  of  obtaining  various 
methods  of  determining  the  molecular  complexity  of  substances  in 
the  liquid  condition  could  scarcely  be  overrated ;  but  he  thought 
that  it  would  be  premature  to  attach  implicit  faith  to  the  results 
obtained  by  Professor  Ramsay's  method  until  the  discrepancies 
between  the  values  given  by  it  and  other  methods  were  explained  or 
removed.  The  results  which  Professor  Ramsay  had  obtained  in 
some  cases  showed  that  it  would  be  unwise  to  place  too  much  con- 
fidence in  his  method  at  present,  for  he  had  found  that  a  considerable 
number  of  substances  gave  values  which,  though  constant  through- 
out a  wide  range  of  temperature,  yet  indicated  molecular  weights 
Avhich  were  not  integral  multiples  of  the  formulae  weights. 

The  authors'  results  in  the  case  of  sulphuric  acid  were  of  interest  in 
connection  with  those  he  had  arrived  at  by  determining  the  densities 
of  solutions  of  this  substance  :  from  the  peculiarity  of  the  figure  formed 


on  plotting  out  their  values  (these  forming  a  straight  line  throughout 
a  considerable  range,  and  a  well  marked  curve  throughout  the  rest 
of  the  range),  the  authors  concluded  that  32H2SOi  might  represent 
the  state  of  aggregation  of  the  acid,  whereas  his  results  pointed  to 
36H2SO4  (within  experimental  error  the  same  degree  of  complexity), 
the  lowest  hydrate  of  which  he  had  obtained  indications  containing 
acid  and  water  in  the  ratio  36  :  1  ;  moreover,  in  all  the  other  low 
hydrates  the  acid  molecules  were  present  as  simple  submultiples 
of  36. 

Mr.  Rodger  said  there  were  two  points  in  connection  with 
Profes.=!or  Ramsay's  paper  to  which  attention  might  be  drawn.  The 
first  was  of  historical  interest  and  referred  to  the  work  of  Eotvos, 
which  did  not  seem  to  be  given  the  prominence  which  it  deserved. 
In  1885  Eotvos  showed  that  over  wide  temperature  ranges  K,  the 
rate  at  which  molecular  surface  energy  varied  with  the  temperature, 
was  practically  the  same  for  liquids  of  different  chemical  natures, 
and  these  substances  he  held  to  be  of  the  same  molecular  complexity 
in  the  states  of  gas  and  liquid.  For  the  acids,  alcohols  and  water, 
K  varied  with  the  temperature  and  the  chemical  nature,  and  in  such 
cases  Eotvos  concluded  liquid  molecular  complexes  were  present. 
The  equation  which  Eotvos  derived  by  integrating  the  differential 
equation  above  mentioned  only  differed  from  the  corresponding 
expression  given  by  Professor  Ramsay  in  that  it  does  not  accurately 
indicate  the  temperature  limits  at  which  it  breaks  down. 

Eotvos's  method  of  estimating  complexity  is  identical,  however, 
with  that  of  Professor  Ramsay,  and  so  far  as  they  go,  his  observa- 
tions lead  to  like  results.  For  these  reasons,  should  the  credit  of  in- 
stituting this  method  not  be  ascribed  to  Eotvos  ? 

The  second  point  referred  to  the  validity  of  the  method.  In  the 
first  place,  neither  Ramsay  nor  Edtvos  had  succeeded  in  placing  the 
method  on  a  firm  theoretical  basis.  Eotvos's  expression  was  deduced 
from  van  der  Waals's  generalisation  that  for  two  substances  A  and 

P  V         P  V 

B,  in  corresponding  states,     ^    ^  =      '^ ^  ^ ,  where  P,  V  and  T  are  re- 

1a  1'  b 

spectively  the  pressure,  molecular  volume  and  temperature.  In 
criticising  Eotvos's  method  (Zeit.  jphys.  Chera.,  1893)  Professor 
Ramsay  has  characterised  this  relation  as  false,  and  although  in  the 
light  of  Young's  recent  work  this  is,  perhaps,  going  too  far,  its 
agreement  with  experimental  results  is  not  sufficiently  close  to  be 
regarded  as  a  proof  that  K  is  really  a  measure  of  complexity.  Bj 
way  of  such  a  proof  Professor  Ramsay  has  pointed  out  that  inas- 
much as  the  rate  of  change  of  the  molecular  volume  energy  of  a  per- 
fect gas  is  the  same  for  all  gases,  provided  they  contain  molecules  of 
the  same  degree  of  complexity,  urobably  the  rate  of  change  of  the 


molecular  surface  euerpfv  of  a  liquid  is  also  tlie  same  for  all  liquids 
whicli  are  of  the  same  molecular  complexity.  This  can  hardly  be  re- 
garded as  a  proof,  however,  because  tlie  gas  equation  breaks  down  as 
soon  as  the  gas  is  compressed — as  soon,  that  is,  as  the  molecules  come 
within  the  sphere  of  each  other's  attraction,  and  it  is  precisely  this 
attraction  which  is  involved  in  the  phenomena  of  surface  energy. 
How  is  it  possible,  therefore,  to  draw  any  satisfactory  conclusion 
from  the  behaviour  of  a  perfect  gas  regarding  the  molecular  mechan- 
ism of  a  liquid  surface  ? 

In  the  second  place,  it  may  be  argued  that  even  although  it  could 
be  established  theoretically  that  K  should  be  the  same  for  substances 
of  the  same  molecular  complexity,  experiment  indicates  that  this  is 
not  really  the  case. 

Professor  Ramsay's  results  show  that  K  varies  with  the  chemical 
nature  of  the  substance.  The  extreme  values  for  liquids  the  simple 
molecules  of  which  are  assumed  to  be  unassociated  differ  by  some  17 
per  cent.  Moreover,  there  is  also  evidence  that  in  the  case  of  the 
same  liquid  K  varies  with  the  temperature.  The  data  for  the  six 
liquids  examined  over  wide  temperature  ranges  by  Professor  Ramsay, 
especially  those  for  ethylic  acetate,  seem  to  show  that  the  theoretical 
straight  curve  for  molecular  surface  energy  cuts  the  observed  curve 
generally  in  two  points  ;  the  differences  between  theory  and  practice 
being,  no  doubt,  small  but  regular.  If  this  be  really  the  case,  the 
slope  of  the  corves,  that  is  K,  must  vary  with  the  temperature.  But 
if  K  varies  in  this  way,  how  are  we  to  ascertain  what  value  cor- 
responds with  an  unassociated  substance  ?  In  short,  is  it  not  rather 
premature  in  the  present  state  of  the  question  to  definitely  assess  the 
weights  of  liquid  molecules  ? 

Professor  RAirSAY,  in  replying  to  Mr.  Pickering,  pointed  out  that 
the  method  of  determining  the  molecular  weights  of  liquids  from 
variation  of  their  surface  energy  could  hardly  be  said  to  stand  on  a 
footing  with  those  which  involved  osmotic  pressure ;  in  the  one  case, 
it  is  the  behaviour  of  molecules  widely  separated  from  one  another 
by  molecules  of  a  solvent  which  causes  them  to  behave  as  gases,  and 
to  be  practically  independent  of  their  mutual  attraction  ;  while  in  the 
other,  it  is  this  very  attraction  which  makes  it  possible  to  determine 
the  molecular  weight  of  an  undiluted  liquid.  It  would  be  as  un- 
reasonable to  expect  the  molecular  weights  of  dissociating  substances 
measured  by  these  two  methods  to  be  identical  as  it  would  be  to 
expect  identity  in  the  weights  of  the  molecules  of  nitric  peroxide 
measured  at  two  widely  different  pressures. 

He  understood  Mr.  Pickering  to  refer  to  the  comparative  constancy 
of  the  molecular  weights  of  such  substances  as  butyric  acid  over  con- 
siderable ranges  of  temperature.     This  is  no  doubt  partly  to  be  attri- 


bated   to   experimental  error,  but   it  no   doubt  implies  only  a  small 
increase  of  dissociation  with  rise  of  temperature. 

The  number  given  for  the  multiple  of  HjSOi — 32 — might  well  be 
some  units  higher  or  lower. 

In  replying  to  Mr.  Rodger,  Professor  Ramsay  said  that  it  was  expli- 
citly stated  in  the  paper  by  Dr.  Shields  and  himself  in  the  Philosophical 
Transactions,  that  Eotviis's  conclusion  as  regards  the  constancy  of  the 
temperature  coeflBcient  of  molecular  surface  energy  is  true  between  wide 
ranges  of  temperature ;  and  he  would  be  very  sorry  if  it  were  thought 
that  credit  were  not  due  to  Eotvos  for  his  exceedingly  ingenious  work  ; 
especially  for  the  brilliant  conception  of  molecular  surface.  Exception 
was  taken,  first,  to  the  method  in  which  Eotvos  deduced  his  theo- 
retical conclusions,  which  are  manifestly  untenable  ;  and  also,  probably 
owing  to  Eotvos's  very  imperfect  means  of  securing  high  temperatures, 
to  the  equation  from  which  the  differential  coefficient  was  deiived. 
But  Eotvos's  conclusions,  as  well  as  his  actual  results,  were  quoted  in 
full,  and  it  is  explicitly  stated  that  Eotvos  also  made  measurenaents 
with  methyl  and  ethyl  alcohols,  and  recognised  that  their  approximate 
molecular  weights  might  be  calculated  from  their  irregular  behaviour  ; 
but  his  observations  are  not  sufficient  in  number  (Trans.,  1893,  1107). 
Conclusions  drawn  from  the  examination  of  more  than  60  substances 
were  suiely  more  trustworthy  than  those  drawn  from  eight,  especially 
if  some  of  the  eight  obsei"s*ations  are  heavily  weighted  with  tempera- 
ture errors. 

Moreover,  the  credit  of  having  first  clearly  pointed  out  that  this 
"  colligative  "  property  is  at  present  the  only  one  by  which  the  mole- 
cular weights  of  liquids  could  be  determined  is  due  to  Ostwald,  who 
devotes  to  it  several  paragraphs  in  his  Lehrhuch. 

With  reference  to  Mr.  Rodger's  criticism  on  the  impropriety  of 
drawing  any  conclusions  regarding  the  molecular  weight  of  liquids 
from  their  surface  energy,  based  on  the  idea  that  Dr.  Shields  and  he 
use  the  gas  equation  as  a  proof  of  the  correctness  of  their  method, 
this  criticism  was  due  to  a  misconception.  The  analogy  was  pointed 
out,  but  no  attempt  was  made  to  construe  it  as  ?i  proof.  That  the  simple 
gas  equation  is  no  longer  valid  when  the  liquid  state  is  reached  ;  that 
P  is  no  longer  equal  to  RT/ V  ;  such  considerations  cannot  be  urged  to 
have  any  bearing  on  the  fact  that  7  =  li{r  —  d)/v^.  That  a  "push  " 
given  to  a  gas  ceases,  as  the  liquid  state  is  approached,  to  obey  a 
simple  law  cannot  be  urged  as  a  reason  why  a  "pull"  given  to  a 
liquid  should  not  be  expressed  by  a  simple  equation. 

It  is  true  that  fc  varies  with  the  natui-e  of  the  stibstance  within 
certain  limits,  but  so  does  R,  the  gaseous  constant.  And  it  is 
probable,  indeed  certain,  that  the  configuration  of  the  molecule  should 
have  a  greater  influence  on  the  value  of   Ic  than  on  the  value  of  R, 


because  ia  the  liquid  state  the  molecules  are  so  much  more  closely 
packed.  Experiments  are  in  progi'ess  to  discover  the  amount  of 
variation  of  Ir,  as  chemical  struct  are  and  composition  vary. 

As  regards  the  non-constancy  of  A-  for  any  one  liquid,  that  "was  f  ally 
alluded  to  in  the  original  memoir  in  the  Philosophical  Transactions, 
and  a  formula  is  there  given  which  approximately  represents  the 
variation  from  linearity  at  temperatures  near,  and  also  below,  the 
critical  point.  Mr.  Rodger's  remarks,  however,  tended  greatly  to  ex- 
ao-o^erate  this  variation,  which  in  no  case  exceeds  O'o  per  cent.,  within 
reasonable  distance  of  the  critical  point. 

It  was  to  be  expected  that  in  a  preliminary  investigation  of  the  kind, 
certain  discrepancies  should  be  encountered,  "which  will,  doubtless, 
find  their  explanation  later.  But  the  examination  of  about  60 
substances  has  shown  that  those  which  have  normal  gaseous  densities 
possess  a  monomolecular  formula  in  the  liquid  state  ;  that  the  fatty 
acids,  which  exhibit  a  vapour  density  which  implies  association, 
also  exhibit  association  when  in  the  liquid  state ;  and  that  other 
hydroxyl  compounds,  such  as  water  and  the  alcohols,  which  the  recent 
investigation  of  Dr.  Sydney  Young,  with  data  furnished  by  himself 
alone,  and  by  joint  work  with  the  speaker,  have  shown  to  exhibit 
abnormal  behaviour  near  their  critical  points,  only  explicable  on  the 
theory  of  association,  also  exhibit  molecular  complexity  in  the  liquid 
state.  In  the  speaker's  opinion,  a  strong  case  was  made  out  by  these 
surface  energy  experiments  in  favour  of  the  justice  of  the  hypothesis 
which  had  been  advanced. 


*99.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids.  VIII. 
On  picraconitine."  By  Wyndham  R.  Dunstan,  M.A.,  F.R.S.,  and 
E.  F.  Harrison. 

Throuo-h  the  kindness  of  ^Ir.  F.  B.  Groves,  of  Weymouth,  the 
authors  have  been  enabled  to  examine  specimens  of  salts  of  picraconit- 
ine, an  amorphous  alkaloid  obtained  by  Mr.  Groves,  in  the  year 
1874,  from  the  roots  of  Aconitum  Napellus,  the  composition  and  pro- 
perties of  which  were  subsequently  investigated  by  Dr.  Wright  (Jnnni. 
Chem.  Soc,  1877, 146 ;  1878,  332).  Its  composition  was  represented  by 
the  formula  C31H45NO10,  that  of  aconitine  being  C33II43NO1.,.  It  fur- 
nished crystalline  salts  and  an  amorphous  aurichloride.  When  heated 
with  alkalis,  it  underwent  hydrolysis,  yielding  equimolecular  propor- 
tions of  benzoic  acid  and  picraeonine,  a  base  closely  resembling 
aconine,  the  similar  product  from  aconitine.  Picraconitine  was  spar- 
ingly soluble  in  water,  but  readily  in  ether.  Its  salts  have  an  intensely 
bitter  taste,  whence  the  names  given  to  the  substance,  but  they  do 
not  produce  tingling  of  the  tongue  and  lips  which  is  so  charactei'istic 


of  aconitiue.  Mr.  Groves  had  not  previously  obtained  this  alkaloid 
from  other  collections  of  the  roots  of  this  plant,  and  neither  he  nor 
Dr.  Alder  Wright  was  able  to  isolate  it  subsequently.  Tt  has, 
therefore,  been  suggested  that  it  originated  from  the  roots  of  some 
other  species  of  aconite  which  were  mixed  in  this  collection  with 
those  of  A.  Napelln-'i.  In  the  course  of  the  present  investigation  of 
the  alkaloids  of  A.  Napelliis,  no  alkaloid  having  the  composition  of 
"  picraconitiue  "  has  been  obtained.  Picraconitine,  however,  in  many 
of  its  properties  resembles  the  isomeride  of  aconitine,  isaconitine. 
The  fact  that  this  isomeride  is  difficult  to  purify,  except  by  adopting 
special  methods,  suggested  the  view  that  "picraconitine"  might  be 
impure  isaconitine.  An  examination  of  Mr.  Groves's  specimens  of 
"  picraconitine  nitrate  "  and  "  picraconitine  muriate  "  has  confirmed 
this  vicAv.  The  base  regenerated  from  these  salts  exhibited  all  the 
pi'operties  of  isaconitine,  and  on  converting  it  into  the  hydrochloride 
and  purifying  this  salt,  first  by  crystallisation  from  hot  water  and 
afterwards  from  a  mixture  of  alcohol  and  ether,  pure  isaconitine 
hydrochloride,  melting  at  217^,  was  obtained.  In  order  to  complete 
the  proof  the  characteristic  aurichlorisaconitine,  C33H44(AuCl2)XOi2, 
was  prepared  from  the  "  picraconitine  "  salts.  ''  Picraconitine  "  can 
therefore  no  longer  be  retained  as  the  name  for  an  alkaloid  derived 
from  ^-i.  Nafellns.  The  present  investigation  has  shown  that  this 
plant  contains,  besides  acoultinn  and  the  non-toxic  isaconitine,  and 
aconine,  a  very  small  quantity  of  an  amorphous  alkaloid  yielding 
crystalline  salts,  which  has  been  named  honiisaconitiiie,  and  generally 
a  considerable  quantity  of  a  base  which  neither  crystallises  nor  fur- 
nishes crystalline  salts. 


"100.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids.  IX. 
The  action  of  heat  on  aconitine."  By  Wyndham  R.  Dunstan,  M.A., 
F.R.S.,  and  F.  H.  CaiT. 

The  authors  find  that  Avhen  aconitine  is  heated  at  its  uielting  point 
(188 — 190°)  it  loses  about  10  per  cent,  of  acetic  acid,  which  distils 
over,  leaving  a  new  alkaloid  which  they  propose  to  name  pyraconitine, 
C.,H„XO,,  =  C,H,0.,  +  C3,H,iXOio. 

Pyraconitine  is  obtained  in  the  form  of  an  anioi-phous  varnish, 
sparingly  soluble  in  water,  but  readily  in  alcohol,  chloroform  and 
ether.  It  has  no  effect  on  polarised  light,  and  is  not  poisonous  in 
small  doses.  The  alkaloid  readily  dissolves  in  acids,  forming  salt 
which  can  be  crystallised. 

Pyraconitine  hijdruhromide,  C3iH4iNOKi*HBr,  forms  prismatic  crystals 
melting  at  280°  (corr.).  The  salt  is  I'eadily  soluble  in  water  and 
alcohol,  but  is  not  dissolved  by  ether.      It  is   best  crystallised  from  a 


8 

mixture  of  alcohol  and  ether.  In  aqueous  solution  it  is  Ifevorotatory : 
[a]D  =  -46-47°. 

Fyraconitine  hydrochloride.  CaiHiiNOio'HCl,  crystallises  in  rosettes 
from  a  mixture  of  alcohol  and  ether.     It  melts  at  249°. 

Pyraconifine  hydiiodide,  CsiHuNOio'HI,  also  crystallises  in  rosettes, 
which  become  yelloTv  when  exposed  to  air.     It  melts  at  220'5°  (corr.). 

The  solutions  of  these  salts  have  a  hitter  taste,  but  are  not  toxic, 
at  all  events  in  small  doses. 

Pijraco7u'ti)7e  aurichloride.  CsiH^iNOjo'HAuCU,  is  thrown  down  as  a 
pale  yellow  precipitate  when  auric  chloride  is  added  to  a  solution  of 
the  liydrochloride.     K^o  aurichlor-denvative  could  be  obtained. 

Pyraconitine  and  its  salts  readil}-  undergo  hydrolysis  when  heated 
with  dilute  acid  or  with  water  in  a  closed  tube.  Potash  and  soda 
quickly  hydrolyse  the  alkaloid,  even  in  the  cold,  bat  ammonia  does  so 
only  very  slowly.  The  sole  products  of  hydroh'sis  are  heiizoic  acid 
and  an  alkaloid  which  has  been  named  pyraconine,  CsiHiiNOio  +  H2O 
=  CHeO^  +  C.4H,.N0,. 

Pyraconine  is  an  amorphous  base  resembling  aconine  in  its  proper- 
ties, but  differing  from  it  in  several  respects.  It  is  soluble  in  both 
water  and  ether.  The  aqueous  solution  has  a  somewhat  sweet  taste, 
and  is  Isevorotatory  [ajp  =  — 90"99°.  It  combines  with  acids  to  form 
crystalline  salts  which  are  very  soluble  in  water. 

Pyraconine  hydrochloride,  0241137X09,1101,  crystallises  from  water  in 
cubes  containing  1  raol.  of  water.  It  melts  at  159°  (corr.),  and  is 
soluble  both  in  alcohol  and  in  water.  The  aqueous  solution  is  Ifevo- 
rotatory:   [a]D  =  —102-07''. 

Pyraconine  aurichloride,  Co4H37K09*HAuCl4,  is  a  pale  yelloAv,  amor- 
phous precipitate. 

The  salts  of  aconitine  also  furnish  pyraconitine,  losing  acetic  acid 
when  heated  at  about  190^  Isaconitine  and  aconine,  however,  do  not 
undergo  a  similar  decomposition.  The  authors  consider  it  probable 
that  the  production  of  acetic  acid  from  aconitine  may  serve  as  the 
basis  of  a  process  for  the  estimation  of  this  alkaloid. 


*101.  "  Contributions  to  our  knowledge  of  the  aconite  alkaloids.  X. 
Further  observations  on  the  conversion  of  aconitine  into  isacon- 
itine."   By  Wyndham  R.  Dunstan,  M.A.,  F.R.S.,  and  F.  H.  CaiT. 

In  a  former  communication,  the  authors  showed  that  when  certain 
aconitine  salts  are  heated  at  100°  in  slightly  acid  solution  they  are 
very  slowly  changed  into  the  salts  of  isaconitine.  They  have  since 
fotind  that  this  conversion  may  be  effected  with  great  rapidity  by 
heating  a  neutral  aqueous  solution  in  a  closed  tube  at  120 — 130° 
dui'ing  from  two  to  three  hours,  when  the  aconitine  salt  ilisappcars. 


often  so  completely  that  the  solution  produces  a  tingling  sensation  on 
the  tongue.  The  isaconitine  is  separated  from  the  solution  which  has 
been  rendered  alkaline  with  ammonia  by  repeated  extraction  with 
ether. 

It  has  also  been  proved  that  the  production  of  isaconitine  invari- 
ably precedes  the  hydrolysis  of  aconitine  into  aconine  and  benzoic 
acid,  not  only  when  the  hydrolysis  is  effected  by  acid,  as  was  pointed 
out  in  a  previous  paper,  but  also,  as  has  now  been  found,  when  water 
alone  is  used  as  the  hydrolytic  agent.  In  previous  experiments,  the 
formation  of  isaconitine  during  the  hydrolysis  of  aconitine  in 
presence  of  alkali  could  not  be  proved,  owing  to  the  rapidity  with 
which  aconine  is  produced.  If,  however,  a  considerable  excess  of  an 
aqueous  solution  of  soda  be  added  to  a  solution  of  an  aconitine  salt, 
and  the  precipitated  alkaloid  be  allowed  to  stand  in  contact  with  the 
cold  alkaline  solution  until  some  of  the  alkaloid  is  dissolved,  extrac- 
tion with  ether  separates  a  notable  quantity  of  isaconitine,  as  well  as 
the  unchanged  aconitine.  It  therefore  appears  that  the  non-toxic 
aconine  is  really  the  product  of  the  hydrolysis  of  the  non-toxic 
isaconitine  into  which  the  aconitine  first  changes. 

The  observations  recorded  in  the  foi-egoing  paper,  which  prove  that 
aconitine  salts  as  well  as  the  alkaloid  lose  acetic  acid  when  they  are 
heated,  led  the  authors  to  look  for  the  production  of  this  acid  when 
solutions  of  these  salts  are  heated.  It  has  been  found  that  some  acetic 
acid  is  formed  when  aconitine  salts  are  heated  with  water  in  the 
manner  above  described,  and  also  when  these  salts  or  the  alkaloid  are 
hydrolysed.  They  are  at  present  engaged  in  investigating  the  origin 
and  amount  of  the  acetic  acid  produced  under  various  conditions,  and 
also  in  determining  whether  pyraconitine  is  formed  in  corresponding 
quantity  or  whether  aconitine  may  not  be  an  acetyl  derivative  which 
loses  its  acetyl  group  on  hydrolysis.  If  the  latter  view  should  prove 
to  be  correct,  the  nomenclature  and  formula  of  aconitine  derivatives 
will  need  entire  revision. 

102.  "Interaction  of  benzylamine  and  ethylic  chloracetate."    By  A.  T. 
Mason,  Ph.D.,  and  Goodlatte  R.  "Winder,  Ph.D. 

The  action  of  benzylamine  on  ethylic  chloracetate  is  similar  to  that 
of  ammonia  and  methylamine.  the  6rst  product  being  the  ethylic  salt 
of  benzylamidoacetic  acid,  PH'CHo-XH-CH.'COoEt,  which,  however, 
undergoes  condensation,  even  at  the  ordinary  temperature,  two  mole- 
cules of  the  ethylic  salt  uniting,  and  two  molecules  of  alcohol  being 
formed  together  with  dibenzyl  a-7-diacipiperazine, 
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103.  "  Condensation  products  from  benzylamine  and  several  benzenoid 
aldehydes."  By  A.  T.  Mason,  Ph.D.,  and  Goodlatte  R.  Winder, 
Ph.D. 

The  products  obtained  are  similar  in  their  properties  and  mode  of 
formation  to  those  obtained  from  the  primary  paraffinoid  and  ben- 
zenoid amines  and  the  benzenoid  aldehydes.  The  following  are 
described : — 

Benzjlidenebenzylamine,  C.Hj-CHo-NiCH-aH,. 

o- Hydros jbenzylidenebenzylamine,  C6H5*CH2-N!CH-C6H4'OH. 

p-Hydroxybenzylidenebenzylamine,  CeHj-CHa'NiCH'CeHi-OH. 


104.  "  Constitution  of  rubiadin."     By  Edward  Schunck,  Ph.D.,  F.E.S., 
and  Leon  Maixhlewski,  Ph.D. 

The  authors  arrive  at  the  conclusion  that  rubiadin  does  not  contain 
a  methoxT-group,  but  has  a  methyl  group  attached  to  the  nucleus, 
as  it  does  not  yield  methyl  iodide  on  distillation  with  iodhydric  acid 
and  also  remains  unchanged  when  heated  with  concentrated  sulphuric 
acid  at  180°.  It  was  found,  moreover,  that  when  oxidised  with 
chromic  acid,  it  gives  phthalic  acid,  from  which  it  may  be  inferred 
that  the  methyl  and  hydroxyl  groups  are  attached  to  the  same 
nucleus.  These  and  other  facts,  such  as  those  described  in  their  first 
communication,  render  it  certain  that  rubiadin  cannot  be  identical 
with  any  possible  methylalizarin  or  methylquinazarin,  and  that  it 
must  be  regarded  as  a  methylpurpuroxanthin. 

Two  alternative  formulae  are  therefore  proposed.  By  condensing 
benzoic  acid  with  metadihydroxyparatoluic  acid  a  substance  was  ob- 
tained which  had  many  properties  in  common  with  rubiadin,  but 
differed  as  regards  melting  point  and  the  melting  points  of  the  re- 
spective acetyl  derivatives.  This  decided  the  authors  in  favour  of 
the  second  formula  given  by  them,  viz., 

O      OH 


O     CH, 


105.  "  The  monalkyl  ethers  of  alizarin."     By  Edward  Schunck,  Ph.D.. 
F.R.S.,  and  Leon  Mai'chlewski,  Ph.D. 

Monomethylalizarin  melts  at  228 — 229°  and  yields  an  acetyl  deriva- 
tive melting  at  186—187°.  Monethylalizaiin  melts  at  188 — 189* ;  its 
acetyl  derivative  at  141''.     It  is  pointed  out  that  in  these  compounds 
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the  alkyl  lias  probably  displaced  the  hydrogen  atom  in  the  /3-OH 
group  in  alizarin.  Experiments  were  made  with  a  view  to  obtain 
ethers  of  alizarin  isomeric  with  these,  but  without  success. 

106.  "  Ruberythric   acid."     By   Edward   Schunck,  Ph.D.,  F.R.S.,   and 

Leon  Marchlewski,  Ph.D. 

This  glucoside,  like  all  glucosides  hitherto  known,  is  not  acted  on 
by  phenylhydrazin,  and  therefore  does  not  contain  an  aldehyde  group. 
Its  constitution  must,  therefore,  be  represented  in  accordance  with 
the  formula  of  Tollens  for  glucose.  "When  subjected  to  the  action  of 
benzoyl  chloride  in  presence  of  sodic  hydrate,  ruberythric  acid  yields, 
according  to  the  concentration  of  the  soda  solution,  either  a  hepta-  or 
a  hexa-benzoyl  derivatiye. 

107.  "  The  colouring  matter  of  the  Indian  dye-stuflf  '  Tesu.'  "    By  J.  J. 

Hummel  and  W.  Cavallo,  Ph.D. 

This  yellow  dye  stuff  consists  of  the  dried  flowers  of  Butea  frondosa. 
The  dj-eing  power  of  the  flowers  as  sold  is  comparatively  slight,  but 
is  increased  by  boiling  with  diluted  acid,  the  glucoside  of  the  dye 
stuff  becoming  hydrolysed. 

By  boiling  the  aqueous  extract  with  sulphuric  acid,  then  extracting 
with  ether,  and  pui'ifying  the  product  by  crystallising  it  from  alcohol 
and  water,  the  authors  have  obtained  about  1  per  cent,  of  a  sub- 
stance crystallising  in  almost  colourless  needles  melting,  when 
rapidly  heated,  at  217°.  On  analysing  this,  numbers  were  obtained 
(C  =  65'5  and  6o'65 ,  H  =  493  and  -i'S?)  corresponding  with  the 
formula  C15H14O5.  A  large  quantity  of  material  is  now  being 
operated  on. 


ADDITIONS  TO  THE  LIBRARY 

I.  Donations. 

Die  SchwingTingsknoten-Theorie,  von  M.  N".  Teplow :  aus  dem 
Russischen  iibersetzt  von  L.  Jawein.  Zwei  Lieferungen.  St.  Peters- 
burg 1885-86.  From  the  Author. 

Benzene,  Toluene  et  Anthracene,  par  W.  N.  Teploff.  St.  Peters- 
burg 1893.     (In  Russian.)  From  the  Authoi-. 

Die  Chemie  und  das  Problem  von  der  Materie,  von  J.  Wislicenus. 
Leipzig  1893.  From  the  Author. 
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II.  By  Purchase. 

Contribution  a  I'etude  des  goiumes  laques  des  Indes  et  de  Madagas- 
car, par  A.  Gascard :  suivie  d'une  note  de  T.  Tozzetti  sur  les 
Cochenilles  a  laque.     Paris  1893. 

Siede-  and  Schmelzpunkt,  ihre  Theorie  nnd  praktische  Yerwer- 
thung ;  mit  besonderer  Beriicksichtigung  organischer  Verbindungen, 
von  W.  Nernst  und  A.  Hesse.     Brannscbweig,  1893. 

Anleitnng  zur  electro-chemischen  Yersuclien,  von  F.  Yettel. 
Freiberg  1893. 

Techniscli-thermocliemisclie  Berecbnungen  znr  Heitzung,  ins- 
besondere  mit  gasformigen  Brennstoffen,  von  A.  Naumaun.  Braun- 
schweig 1893. 

Die  Koblenstoff-Assimilation  in  historiscber  Darstellung,  von  X. 
Wellerwald.     Basel  1893. 

Animal  and  Yegetable  Fixed  Oils,  Fats,  Butters  and  Waxes,  their 
preparation  and  properties  and  the  manufacture  therefrom  of 
Candles,  Soaps,  and  other  Products,  by  C.  R.  A.  Wright.  London 
1893. 


At  the  next  meeticg,  on  February  1st,  the  following  papers  will  be 
read  : — 

"  The  production  of  chlorine  during  the  interaction  of  potassium 
chlorate  and  manganese  dioxide."     By  Professor  McLeod,  F.R.S. 

"  An  examination  of  some  recent  freezing  point  determinations." 
By  S.  U,  Pickering,  F.R.S. 

"  The  salts  oE  dehydracetic  acid."  By  Dr.  Collie  and  Mr.  H.  R. 
Le  Sueur,  B.Sc. 

"  A  new  method  of  preparing  carbon  tetrabromide."     By  Dr.  Collie. 


CEETinCATES   OF   CANDIDATES   FOE   ELECTION 
AT  THE  NEXT  BALLOT. 


N.B. — The   names  of  those  who  sign  from  "  General  Knowledge  " 
are  printed  in  italics. 

The  following  Candidates  will  be  balloted  for  on  February  15th, 
1894  :— 

Anderson,  David, 

14,  St.  Julian's  Road,  Kilburn,  N.W. 
Chemist.     I  have  passed  the  Major  Examination   of  the   Pharma- 
ceutical Society  of  Ireland,  and  I  have  been  a  student  of   Chemistry 
and  Physics  for  three  years,  part  of  which  time  was  spent  under  Dr. 
A.  B.  Gritxichs. 

Harold  Follows.  A.  B.  Griffiths. 

Alexander  Hi./.  Lionel  Cooper. 

Richard  Weaver.  G.  T.  Kingzeff. 

E.  G.  Gonrad.  A.  R.  Luckett. 

G.  A.  MacMnnn. 

Bamber,  William  Edward, 

Spring  Lawn,  Heaton,  Bolton. 
Research  Student  in  Chemistry  at  the  Owens  College.      Four  years 
student  in  the  Chemical  Department  of  the  Owens    College.     B.Sc. 
with  Honours  in  Chemistry,  Victoria  University. 

Harold  B.  Dixon.  W.  H.  Perkin,  jun. 

P.  J.  Hartog.  Arthur  Harden. 

Gilbert  J.  Fowler.  G.  H.  Bailey. 

Bird,  William  Rowland, 

73,  Albion  Street,  ISTew  Swindon,  Wilts. 
Analytical  Chemist.  Six  years'  experience  in  Practical  Analytical 
work  at  Great  Western  Railway  Company's  Laboratory,  Swindon. 
Now  Chief  Assistant  at  the  same  Laboratory,  and  Teacher  of  Inor- 
ganic Chemistry  for  the  Swindon  and  North  Wilts  Technical  Educa- 
tion Committee. 

F.  W.  Harris.  H.  J.  Phillips. 

J.  Jas.  Morgan.  J.  H.  B.  Jenkins. 

L.  Archbutt. 
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Bose,  Chuni  Lai, 

24,  Moliendro  Bose's  Lane,  Calcutta. 
Assistant  Chemical  Examiner  to  Govemmeut,  and  Assistant  Pro- 
fessor of  Cliemistry,  Medical  College,  Calcutta.  Is  a  Bachelor  of 
Medicine  of  the  Calcutta  University  ;  has  been  Assistant  Chemical 
Examiner  to  Government,  and  Assistant  Professor  of  Chemistry, 
Medical  College,  Calcutta,  since  May,  1888.  Made  the  following 
contributions  to  Medical  and  Chemical  Science  : — 1.  "  On  the  Deposit 
of  Yellow  Arsenic  in  the  Heart  in  a  case  of  Arsenical  Poisoning," 
Indian  Medical  Gazette,  October,  1872.  2.  "  On  the  Analysis  of  cer- 
tain samples  of  Tinned  Meat,"  Chemical  Xeics,  20th  and  27th  June, 
1890.  3.  "  On  the  presence  of  Cholesterol  in  the  Roots  of  Hijgrophila 
i^jdnosa,'"  Pharmaceutical  Journal,  June  25th,  1892.  4.  "  On  certain 
Reactions  of  an  Alkaloid  contained  in  the  Roots  of  Eondoljia  serpen- 
tina. Bench,"  Pharmaceutical  Journal,  August  6th,  1892.  5.  "  On 
False    '  Bikhma,'"  Pharmaceiitical  Journal,  October  15th,  1892. 

C.  J.  H.  Warden.  Ramchandra  Dutta. 

Tarapusauna  Roy.  Kanny  Loll  Bey. 

Preo  Loll  Ley.  Charles  Henry  Wood. 

Boul,  William  Good,  M.A., 

Churcher's  College,  Petersfield. 
Science  Master.     Science  Master,  Churcher's  College,  Petersfield  ; 
Lecturer  in   Chemistry  for   the  Hants  County    Council,  Petersfield 
(Centre);  Senior  Moderator,  Trinity  College,  Dublin. 

J.  Emerson  Reynolds.  Augustus  E.  Dixon. 

Yaughan  Cornish.  William  Jngo. 

Arthur  E.  Barclay.  Fred.  W.  WarricJc. 

Burgess,  Herbert  Edward, 

144,  Warwick  Street,  Eccleston  Squai-e,  S.W. 
Student  of    Chemistry.      Studied    for  a  year    and  a  half  in  the 
Laboi-atory  of  Professor  Clowes,  Nottingham.     Eave  been  a  student 
since   October,   1892,  in  the   Chemical   Laboratory,  King's  College, 
London.     Fellow  of  the  Society  of  Chemical  Industry. 

John  M.  Thomson.  Frank  Clowes. 

C.  A.  Mitchell.  Stephen  N.  Wellington. 

B.  Lloyd  Whiteley.  J.  B.  Coleman. 

Cain,  John  Cannell, 

Stubbins  Yilla,  Stubbins,  near  Manchester. 
Research  Student  at  the  Owens  College.     B.Sc.  (Yict.).     Honoiu-.s 
School  of  Chemistry,  1892.     D.Sc.  (Tiibingen),  1893.     Late  Dalton 
Chemical  Scholar  and  holder  of  1851  Exhibition  Scholarship  in  the 
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Owens  College,  Mancliester.  Joint  Author  of  (1)  "  Action  of  Acetic 
Acid  on  Phenyltbiocarbimide,"  with  J  B.  Cohen,  /.  Chem.  Soc, 
1891 ;  (2)  "A  Simple  and  Rapid  Method  of  Quantitative  Analysis," 
with  G.  H.  Bailey,  /.  Soc.  Chem.  Ltd.,  1891. 

G.  H.  Bailey.  Harold  B.  Dixon. 

W.  H.  Perkin,  juu.  Arthur  Harden. 

Gilbert  J.  Fowler.  P.  J.  Hartog. 

Wm.  A.  Bone. 


Chattaway,  F.  D., 

St,  Bartholomew's  Hospital,  E.C. 
Demonstrator  of  Chemistry.     D.Sc.  London.    Ph.D.  Munich.    B.A. 
Oxon.      Has  contributed  papers  to  Berichte,  in  conjunction  with  Dr. 
Bamberger,   "  On   Chrysene  and    Picene,"   and  to   Trans.  Chem.  Soc, 
"'  On  the  Phenylnaphthalenes." 

W.  J.  Russell.  A.  Yei-non  Harcourt. 

Henry  E.  Armstrong.  William  A.  Tilden. 

Sidney  Williamson. 

Dains,  Herbert  Henry, 

3,  Cantonment,  Yizianagram,  Madras  Presidency,  India. 
Lecturer  on  Chemistry  and  Analytical  Chemist.      Science   Scholar 
at  Yorkshire  College.     3  years'  training  in  Chemistry.     1-^  years  in 
Soap  Works  Laboratory.    Present  occupation,  Lecturer  on  Chemistry 
and  Analytical  Chemist.     Fellow  of  the  Institute  of  Chemistry. 
Ai'thui'  Smithells.  Herbert  Ingle. 

J.  Lewkowitsch.  .  C.  F.  Baker. 

J.  B.  Cohen. 


Davies,  Samuel  Henry, 

Dalton  Hall,  Manchester. 
Demonstrator  at  Owens  College.  Bachelor  of  Science.  Honours 
Chemistry,  Yictoria  University.  Demonstrator  Yorks  College,  Leeds, 
1891-92.  Demonstrator  Owens  College,  Manchester,  1892-93.  Re- 
cently appointed  Lecturer  in  Chemistry  at  the  Battersea  Polytechnic. 
Contributions  to  Chemical  Litei'ature  :  (1)  '"  Zur  Kenntniss  der  Alkyl 
and  Acidyl  Sulphide";  (2)  "  Ueber  die  Einwirkung  von  Salzsaurem 
Hydroxylamin  auf  Acetomesitylen,"  together  with  E.  Festh,  Ber.,  1891. 
Harold  B.  Dixon.  Arthur  Harden. 

W.  H.  Perkin,  jun.  Arthur  H.  Crossley. 

P.  J.  Hartoe. 
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Duncan,  Dr.  John, 

St.  Petei'sburg,  Russia. 
Privy    Councillor,  Chief   of  the  Sanitary  Police,    St.   Petersburg- 
Member  of  the  Chemical  Society  of  St.  Petersburg. 

T.  E.  Thorpe.  F.  A.  Abel.  James  Dewar. 

Henry  E.  Armstrong.  W.  Palmer  Wynne. 


Dunne,  Basil  Leonard, 

64,  Lower  Leeson  Street,  Dublin. 
Teacher  in  Chemistry,  lately  Lecturer  in  Chemistry  to  the  Teachers 
in  training  at  the  Christian  Schools.  Some  time  acted  as  Assistant 
in  the  Chemical  Laboratory,  Royal  College  of  Science,  Associate  of 
the  Royal  College  of  Science,  Dublin,  in  the  Faculty  of  Manufactures. 
Associate  of  the  Institute  of  Chemistry.  B.A.  of  the  Royal  University 
of  Ireland  in  Chemical  and  Geological  Science. 

W.  ]^.  Hartley.  Hugh  Ramage.  Ernest  Clark. 

W.  E.  Adeney.  Thos.  A.  Shegog. 

Evershed,  Frank, 

Kenley,  Surrey. 
Analytical    and    Manufacturing    Chemist.      Chemist    to    Messrs. 
Brooke,    Simpson,    and    Spiller,    Ltd.,    Aniline   Dye  Manufacturers, 
Hackney  Wick.     Formerly  Assistant  to  Dr.  Frankland  in  the  Water 
Analysis  Laboratory,  Science  Schools,  South  Kensington. 
R.  Meldola.  R.  Warington. 

R.  J.  Friswell.  A.  G.  Green. 

A.  J-.  Greenaway.  Leonard  T.  Thqrne. 

Fawcett,  Joseph  Addey, 

153,  Malpas  Road,  Brockley,  S.E. 
Gentleman.     Student  of  Chemistry.      Certificated  in  "Inorganic 
Chemistry"  and  "  Steam,"  Science  and  Art  Department,  and  *'  Corn 
Milling,"  City  and  Guilds  of  London  Institute.     Inventor  of  flaked 
cereals  for  brewing  purposes. 
,  Walter  J.  Sykes.  Bertram  Blount. 

J.  Jackson.  H.  Droop  Richmond. 

.  Arthur  R.  Ling.  Sidney  Harveij. 

Bernard  Dyer.  Otto  Hehner. 

Harrison,  Edward  Frank, 

17,  Bloomsbury  Square,  W.C. 
Assistant  Lecturer  on  Chemistry  to  the   Pharmaceutical  Society,. 
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and  Demonstrator  in  the  Researcli  Laborator^^  Joint  Anther  with 
Professor  Dunstan  of  paper  on  "  Isaconitine  "  (•/.  Chem.  Soc,  1893, 
443). 

Wyndham  R.  Dnnstan.         John  Atttield.         ]\l.  Carteighe. 
Thos.  S.  Dymond.  Henry  G.  Green'sh, 

FitzGerald,  Henry  Purefoy, 

Wellington  College,  Berks. 
Science  Master  at  the  above.     B.A.  of  Oxford  University  (Keble 
College).     1st  Class  in  Final  Honour  Schools  in  June,  1893,  the  sub- 
jeeh  taken  being  "  Cheaiistry  "  ;  now  Senior  Master  in  Chemistry  and 
Phy'sics  at  Welliagton  College. 

AV.  W.  Fisher.  V.  H.  Veley.  J.  E.  Marsh. 

Wm.  Odling.  John  A.  Gardner.  John  Watts. 

D.  H.  Nagel.  John  Conroij.  P.  Elforcl. 

A.  Vernon  Harcourt. 


Gay,  Ernest  William, 

14,  St.  Julian's  Road,  Kilburn,  X.W. 
Chemist.     For   the    past    seven    years    engaged  in    tbe    study  of 
Chemistry  and    Physics,   both  in  the    School    of   Mines,  Camborne, 
Cornwall,  and  in  tbe  Laboratory  under  Dr.  A.  B.    Griffiths,  Ph.D., 
F.C.S.,  &c. 

A.  B.  Griffiths.  Harold  Follows.  Alexander  Hay. 

Lionel  Cooper.  G.  T.  Kingzett.  Thomas  A.  Pooley. 

E.  C.  Conrad,  P.  A.  Estcourt.  H.  J.  Monsletj. 


Grafton,  Walter, 

11,  Grosvenor  Road,  Upton  Park,  Essex. 
Gas  Analyst  and  Assistant  in  a  Gas  Works.  Analytical  Chemist. 
Studied  Theoretical  and  Practical  Chemistry  for  tliree  years  at  the 
Royal  Polytechnic  Institute.  1  have  acted  as  Assistant  for  nearly 
two  years  to  Mr.  Greville  Williams,  F.R.S.  Author  of  papers — "  The 
Standard  of  Light  "  (Journal  of  Gas  Lighting,  1891),  "  To  Facilitate 
the  Correction  of  the  Volume  of  Gas  at  different  Temperatures  and 
under  diiferent  Atmospheric  Pressures,  with  Table  "  (Journal  of  Gas 
Lighting,  1893).  For  the  last  three  years  Chief  Gas  Analyst  to  the 
Beckton  Station  of  the  Gas  Light  and  Coke  Company.  Special  ex- 
perience in  the  manufacture  of  Hlaminating  Gas  and  analysis  of 
Coals. 

W.  C.  Young.  Greville  Williams.  Vivian  B,  Lewes. 

W.  J.  Dibdin.  R.  Grimwood. 
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Hamilton,  Robert, 

5,  Lake  Street,  Hiinslet,  Leeds. 
Analytical  Chemist.  For  5  years  Assistant  to  Wallace,  Tatlock, 
and  Clark,  City  Analysts,  Glasgow.  For  3  years  Chemist  at  Glen- 
garnock  Iron  and  Steel  Works  (the  first  in  Scotland  to  adopt  the 
Basic  Steel  Process).  For  5  years  Chemist  (during  the  last  4  j-ears 
Chief  Chemist)  at  the  Leeds  Steel  Works  Ltd. 

Robert  R.  Tatlock.  John  Clark. 

J.  E.  Stead.  Harry  W.  Dixon. 

Wm.  McD.  Mackey.  Horatio  Ballantyne. 

F.  W.  Branson. 

Hayward,  Edward  Stanley, 

23,  St.  Thomas  Street,  Winchester,  Hants. 
Science    Master.       Formerly    Chemistry    Master    of    Essingwood 
Grammar  School,  York.     Chemistry  Master  at  the  Grammar  School, 
Crediton,  Devon. 

W.  B.  Bottomley.  John  Percival. 

A.  Hutchinson.  Thomas  H.  Easterfield, 

Henry  J.  Moiisun. 

Heap,  Isaac  Henry,  M.P.S., 

Fern  Bank,  Aynsley  Road,  Stoke-on-Trent. 

Pharmaceutical  Chemist.     j\lajor  Examination  of  Pharmaceutical 

Society.     Desii'ous  of  receiving  the  Society's  Journal,  "with  a  view  o\ 

keeping  up  a  knowledge  of  Theoretical  and  Manufacturing  Chemistiy, 

M^Carteighe.  John  Attfield.  John  C.  Thresh. 

Michael  Conroj'.  Edvjard  TJavies. 

Hills,  Edmond  Herbert, 

Darland  House,  Chatham. 
Captain  Royal  Engineers.     Instructor  of    Chemistry   and   Photo- 
graphy at  the  School  of  Military  Engineering,  Chatham. 
T.  E.  Thorpe.  W.  d"e  W.  Abney. 

Chapman  Jones.  W.  Palmer  Wynne. 

William  Tate. 

Holmes,  John  Winder, 

28,  Grooms  Hill,  Greenwich. 
Chemist  in  connection   with  Brewery.     2^  years'  Chemical  work 
in  King's  College  Laboratory  and  3  months  in  Mr.  Laurence  Briant'.s 
Laboratory,  24,  High  Holborn. 

R.  Mcldola.  John  M.  Thomson. 

G.  Stillingfieet  Johnson.  Herbert  Jackson. 

Ai-thur  J.  Starey. 


1^ 

Hornby,  R.,  B.A., 

Long  Preston,  Leeds. 
Science  Master.     Hastings  Exhibitioner  in  Chemistry  and  Physics, 
Queen's  College,  Oxford.     Eurdett-Coutts  (University)   Scholar,  1st 
Class  Honours  in  Chemistry  and  Geology.     Senior  Science  Master, 
the  High  School,  Xewcastle  (Staffordshire). 

Wm.  Odling.  V.  H.  Veley.  John  Watts. 

W.  W.  Fisher.  H.  G.  Madan.  R.  Stockdale. 

Hughes,  Frank, 

27,  Fairfield  Road,  Chelmsford. 
Demonstrator  in  Chemistry,  Essex  C.C.  Technical  Instruction 
Committee.  Studied  Chemistry  at  Finsbuiy  Technical  College,  three 
years ;  obtained  the  College  certificate.  Joint  Author  of  following 
papers,  published  in  Trans.  Chem.  Soc. :  "  The  Formation  of  Indene 
Derivatives  from  Dibrom-a-naphthol,"  57,  393  ;  "  A  Third  Is'aphtha- 
quinone,"  57,  631 ;  ''  Note  on  the  Action  of  Nitric  acid  on  Dibrom-a- 
naphthol,"  57,  808;  "Notes  on  the  Azo-derivatives  of  /i-Xaphthyl- 
amine,"  1891,  372,  by  Raphael  Meldola,  F.R.S.,  and  Frank  Hughes. 
Appointed  for  one  year  to  can^y  on  chemical  investigations  at  Labora- 
tory of  Marine  Biological  Association.  Now  Demonstrator  at  Central 
County  Laboratory  of  the  Essex  C.C. 

R.  Meldola.  Thos.  Tyrer. 

Thomas  S.  Dymond.  Harold  G,  Co'mai:. 

John  C.  Thresh. 

Hutchinson,  Alfred, 

The  Leys,  Cambridge. 
Senior  Science   Master,    The   Leys    School.       Scholar   of   Trinity 
College,   Cambridge.      1st   Class   Natural   Sciences   Tripos,    Parts   I 
and  II. 

G.  D.  Liveing.  T.  H.  Easterfield.  Alexander  Scott. 

J.  T.  Hewitt.  H.  J.  H.  Fenton. 

Jackson,  David  Hamilton,  M.A.,  B.Sc, 

Royal  College  of  Science,  South  Kensington. 
1851  Commission  Exhibitioner  from  the  University  of  New 
Zealand.  Has  studied  Chemistry  at  the  Auckland  College,  New 
Zealand,  under  Professor  F.  D.  Brown,  and  at  the  University  of 
Melbourne,  under  Professor  Orme  Masson.  Now  engaged  in  Research 
Work  at  the  Royal  College  of  Science. 

T.  E.  Thorpe.  J.  W.  Rodger.         W.  Palmer  Wjnne. 

A.  E.  Tutton.  Chapman  Jones. 
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Jardine,  Walter, 

86,  Victoria  Place,  Perth. 
Teaclier,  Graduated  M.A.  Glasgow  University,  1890.  Studied 
Cliemistiy  under  Dr.  Andrew  Thomson,  1890-93.  Obtained  Honours 
(Theoretical  and  Practical)  in  Science  and  Art  Department  Examina- 
tion, 1893.  At  present  teaching  Cliemistrj  at  Sliarp's  Institute  and 
under  Perth  County  Council. 

Andrew  Thomson.  David  Ferrier. 

T.  S.  Mur'-ay.  Jolin  Alexander. 

F.  B.  Japp.  Percy  F.  Franhland. 

Fred.  J.  Hamhly.  Jas.  B.  Appleyard. 

Jennison,  Francis  Herbert, 

Moscow,  Russia  (address  c/o  A.  Illingworth,  Moscow). 
Chemist  and  Dyer  to  the  "  First  Moscow  Company's  Dyeworks." 
As  a  student,  I  spent  from  October,  1886,  to  January,  1892,  working 
in  the  Laboratories  (Chemical  and  Dyeing)  of  the  Yorkshire  College, 
during  which  T  took  the  complete  course  of  Dyeing  and  Chemistry. 
In  1889  was  elected  an  Associate  of  the  Institute  of  Chemistry,  and 
since  1892  have  been  at  work  on  machine  dyeing. 

Arthur  Smithells.         J.  J.  Hummel.         Herbert  Ingle, 
C.  F.  Baler.  J.  B.  Cohen. 

Jenks,  Robert  Leonard, 

6S,  Victoria  Road,  Clapham,  S.W. 
Honorary  Demonstrator  in  Chemistry  at  the   City  and  Guilds  of 
London  Central  Institution.     Student  in  Chemistry  at  Central  In- 
stitution, 1889-92.     Associate  of  the  same,  1892. 

Henry  E.  Armstrong.  F.  Stanley  Kipping. 

Gerald  T.  Moody.  W.  J.  Pope. 

Chas.  Mills.  W.  Palmer  Wynne. 

Lapworth,  A., 

13,  Duchess  Road,  Birmingham. 
Student  in  Chemistry.     B.Sc.  (Honours)  of  University  of  London. 
Four  years   Science   Student  at   Mason    College,   Birmingham,    and 
holder  of  1851  Exhibition  Scholarship  (in  Chemistry). 
William  A.  Tilden.  W.  W.  J.  Nicol. 

Sidney  Williamson.  Martin  0.  Forster. 

Henry  E.  Armstrong. 

Leonard,  Norman, 

2a,  Lorn  Road,  Brixton,  S.W. 
Analytical  Chemist.     Bachelor  of  Science  and  University  Scholar 
in  Chemistry  of  London  University.     Associate  of  the  Institute  of 
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Chemistry.     For  five  years  a  student  at  University  College,  Bristol, 
and  now  Senior  Assistant  to  Dr.  Thos.  Stevenson,  of  Guy's  Hospital. 

Thos.  Stevenson.         Charles  E.  Groves.         TVilliam  Ramsay. 

Sydney  Young.  Arthur  Richardson.       R.  Bodmer. 

Lucas,  E.  W., 

225,  Oxford  Street. 
Director  of  the  Laboratory  of  Messrs.  John  Bell  and  Co.  Studied 
Chemistry  and  Practical  Chemistry  in  the  School  of  the  Pharma- 
ceutical Society  during  one  Session.  Passed  the  Major  Examination 
of  above  Society  in  1883.  For  three  yeai^s  Assistant  Government 
Analyst  and  Apothecary  in  the  Colony  of  Hong  Kong,  where  I  con- 
ducted a  considerable  portion  of  the  general  analytical  and  toxi- 
cological  work.  Have  published  following  paper: — "  Xote  on  a 
Method  of  Measuring  Micro-organisms  in  Air "  {Phann.  Journal); 
^Ipo  a  Report  on  the  Water  Supply  of  the  City  of  Victoria,  Hong 
Kong,  published  by  the  Govei-nment  for  information  of  public. 
Wjndham  R.  Dunstan.  M.  Carteighe.         John  Attfield. 

Joseph  Ince.  Walter  Hills. 

Luty,  Arthur, 

30,  Bryn-y-mor  Terrace,  Swansea. 
Analytical  Chemist  and  Metallurgist.  Four  years  general  Analyti- 
cal work,  Foods,  Metal,  &c.,  at  the  Technical  Institute,  Swansea, 
under  Dr.  Moorgan ;  and  in  my  second  year  as  Experimental  anu 
General  Chemist,  at  Messrs.  C.  Lambert  and  Co.'s,  Port  Tennant 
Copper  Works,  Electro  Department. 

W.  Morgan.  W.  TeiTill.  Rhys  Charles. 

Frank  B.  Last.  Otto  Hehier. 


Macdonald,  A.  H., 

The  Green,  Marlborough,  Wilts. 
Intends  to  teach  Chemistry.     Late  Exhibitioner  (in  Chemistry)  of 
Keble  College,  Oxford.     Second  class  in  Honour  School  of  Chemistry 
1893. 

Wm.  Odling.  W.  W.  Fisher.  V.  H.  Veley. 

J.  A.  Gardner.  J.  E.  Marsh.  John  Watts. 

Melland,  Godfrey, 

Victoria  Park,  Manchester. 
Research  Student  in   Owens  College.      Four  years  student  in  the 
Owens    College    Chemical    Laboratories.      B.Sc.    with    Honours    in 
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Chemistry,  Victoria  University.     Two   and   a-half  years  stndent  in 
the  School  of  Mines  ;   Associate  in  Metallnrgy  of  the  R.S.M. 
Harold  B.  Dixon.  Arthur  Harden. 

.    W.  H.  Perkin,  jun.  Arthur  W.  Crossley. 

P.  J.  Hartog. 

Murray,  J.  M.,  B.Sc, 

Higlifield,  Holmes  Chapel,  Cheshire. 
Research  Student  in  Chemistry.     Three  years  in  Chemical  Labor- 
atories of  Owens   College.     B.Sc,  with  Honours  in    Chemistry,   at 
Victoria  University.     Researching  with  Professor  Perkin. 
Harold  B.  Dixon.  G.  H.  Bailey. 

P.  J.  Hartog.  W.  H.  Joseland. 

Gilbert  J.  Fowler.  W.  H.  Perkin,  jun. 

/.  B.  Cohen. 


Pearson,  William  Henry, 

4,  Bryn  Villas,  Blaina,  Mon. 
Analytical  Chemist.  Assistant  for  five  years  to  Mr.  J.  E.  Stead, 
F.C.S.,  F.I.C.,  of  Messrs.  Pattinson  and  Stead,  Analytical  Chemists 
and  Assayers,  5,  Zetland  Road,  Middlesbro'.  At  present  Analyst  to 
the  Pyle  and  Blaina  Works,  Limited,  at  Blaina,  Mon.,  and  Pyle, 
Glam.,  manufacturers  of  Ferromanganese,  Spiegeleisen,  &c. 

J.  E.  Stead.  H.  Frankland.  C.  H.  Ridsdale. 

Richard  Dormer.  JoJrn  Pattinson. 


Feden,  John,  jun., 

Blair  Terrace,  Greenock. 
Analytical  Chemist.     I  was  with  the  Public  Analysts  of  this  town 
as  Assistant  for  about   five  years,  and   for  the  past  four  and  a  half 
years  have  carried  on  business  on  mj-  own  account  as  an  Analyst,  at 
11,  Duff  Street,  Greenock. 

A.  Humboldt  Sexton.  R.  R.  Tatlock. 

Horatio  Ballantyne.  Angus  Smith. 

T.  L.  Patterson. 

Paterson,  David, 

Lea  Bank,  Roslin,  N.B. 

Colour  Chemist  in  Carpet  Works.     Studied  Chemistry  with  Prof. 

Peikin  at  Heriot  Watt  College,  Edinburgh.     Contributed   papers  on 

'•Capillarity  of  Aniline    Colours,"  and    the    "  Use  of  Antimony  Tri- 

fiuoride    Ammonium     Sulphate    Double    Salt    as    a    Mordant"    to 
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Journal    of    Dyers    and    Colonrisfs.  Colour     Chemist     in     Cai'pet 
Works. 

W.  H.  Perkin,  jun.  Stevenson  Macadam. 

Robert  Irvine.  Oames  Stenliouse. 

John  Hunter.  F.  Stanley  Kljjping. 

Paulusz,  Richard, 

Colombo. 
Apothecary,  General  Hospital,  Colombo,  Lecturer  on  Practical 
Pharmacy  at  the  Ceylon  Medical  College  ;  Assistant  to  the  Public 
Analyst,  Ceylon  ;  attended  three  Courses  of  Lectures  (on  Chemistry, 
Liorganic  and  Organic)  in  the  Ceylon  Medical  College ;  and  passed 
the  final  Examination  of  the  Junior  Branch. 

M.  Cochran.  E.  Roberts.  F.  C.  H.  Clarke. , 

Win.  R.  Burnett.        Kanny  Lall  Dey.       Preo  Lall  Bey. 

Pollok,  J.  Holmes, 

37,  Athole  Ga.rdens,  Glasgo\v. 
Consulting  Chemist;  B.Sc.  Glasgow  ;  Author  of  Paper  on  "  Saline 
Soliations"    (Roy.    Soc.  Edin.),   and  on    "Refractory    Gold    Ores" 
(Soc.  Chem.  Lid.),  and  several  Patents  for  treatment  of  Gold  Ore. 
John  Fei"guson.  J.  T.  Bottomley. 

G.  G.  Henderson.  A.  Humboldt  Sexton. 

CM.  Aikman. 

Quinn,  J.  Cardwell, 

Woodcroft,  Gateacre,  near  Liverpool. 
Chemist   and  Assayer.     Bachelor  of  Science,  with   Honours   (Vic- 
toria) ;     Associate    of    the    Institu^te    of     Chemistry ;     Student    of 
Chemistry  for  the  past  7  years ;  at  present  Experimental  Chemist  to 
the  Patent  Films  Syndicate,  Limited. 

Michael  Conroy.  Charles  A.  Kohn. 

J.  Campbell  Brown.  H.  B.  Stocks. 

Thomas  Turner. 

Robertson,  A.  B., 

Dungoyne,  Bearsden,  by  Glasgow. 
Lecturer  on  Chemistry  in  the  Coatbridge  Technical  School  and 
Mining  College.  Over  6  years  Lecturer  on  Chemistry  in  Glasgow 
Academy,  Glasgow  Western  Medical  School,  and  Coatbridge  Techni- 
cal School  and  Mining  College,  and  to  the  Faculty  of  Physicians  and 
Surgeons  of  Glasgow  and  Edinburgh. ;  Author  of  "  Researches  on 
Ethyl  and  Methyl  Alcohols,   Quantitative    Electrolysis,"    &c.,   &c. ; 


Author  of  Analytical   Tables,   etc. ;  ready  foi'  joublicatioTi,  book  on 
Quantitative  Analysis. 

R.  R.  Tatlock.  A.  Humboldt  Sexton. 

James  Robson.  Thos.  Gray. 

G.  G.  Henderson. 

Ross,  Arthur, 

1,  G-lengall  Road,  Old  Kent  Road,  S.E. 
Analytical  Chemist.  I  bave  been  tlirougli  the  Chemical  Course  at 
Finsbury  Technical  College  for  3  years  during  the  day,  and  3  years 
evening  course.  The  Institute  of  Chemistry  have  this  month  ac- 
cepted, my  application  to  be  examined  by  them ;  and  I  have  been 
engaged  in  examining  Waters  and  Water  Deposits  for  the  last  2 
years. 

R.  Meldola.  T.  L.  Phlpson. 

A.  Hall.  Thomas  J.  Underbill. 

Charles  Bumble. 

Rouillard,  Richard  A., 

5,  Dundonald  Road,  Wimbledon,  and  Mauritius. 
Analytical  Chemist.  Was  formerly  a  Student  of  the  Roj^al  Col- 
lege of  Mauritius ;  Matriculated  in  the  University  of  London 
(1891)  ;  have  been  Assistant  to  Mr.  Leon  Ehrmann,  Analytical 
Chemist,  in  Mauritius,  and  have  also  for  some  time  been  specially 
engaged  in  the  study  of  Agi'icultural  Chemistry. 

John  A.  R.  Newlands.  John  Wrightson. 

Bernard  Dyer.  B.  E.  R.  Newlands. 

Chapman  Jones.  John  Hughes. 

F.  A,  Planning. 

Rowntree,  Walter  Smithson, 

53,  Grosvenor  Road,  London,  S.W. 
Research  Assistant  in  Physiological 'Chemistry  to  Dr.  Pavy,  F.R.S. 
Studied  Chemistry  at  Owens  College,  Manchester;  at  the  Royal 
College  of  Science,  South  Kensington ;  and  for  a  short  time  in  the 
laboratories  at  Heidelberg.  Four  years'  subsequent  work,  in  con- 
junction with  Dr.  Pavy,  F.R.S.,  in  the  Conjoint  Laboratories  of  the 
Royal  Colleges  of  Physicians  and  Sui-geons,  upon  the  Chemistry  of 
the  Carbohydi-ates.  Results  in  part  brought  before  the  Roya' 
Society  in  June  last,  and  shortly  to  be  published  in  full. 
Chapman  Jones.  A.  E.  Tatton, 

William  Tate.  Harold  Gripper. 

Gilbert  J.  Fowler.  W.  Falmer  Wynne. 
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Smitli,  Charles  Henry, 

Tlie  Bungalow,  Xassau,  Bahamas,  "W.I. 
Pi-iiicipal,  the  Bahamas  Training  Institute  for  Teachers  ;  Curator 
of  the  Laboratory  in  connection  with  the  Borough  Road  College  for 
Schoolmasters,  and  afterwards  Junior  Chemistry  Tutor  of  same 
College,  and  Lecturer.  Assisted  at  the  Toynbee  Hall  East  London 
University  Extension  Movement,  more  particularly  in  the  popular- 
ising of  Chemistry  before  the  opening  of  Science  Classes  at  the 
People's  Palace ;  done  considerable  quantitative  work  at  the  Eoyal 
College  of  Science,  under  Dr.  Japp,  now  Professor  at  St.  Andrews, 
being  placed  in  the  1st  Class  of  Chemistry  Teachers  at  the  Summer 
Course.  Have  ultimate  hopes  of  founding  some  kind  of  Chemical 
Instruction  in  West  Indies,  Avhere  affiliation  to  some  such  recognised 
Society  is  of  greater  import  than  previous  work  in  Chemistry,  and 
Kensington  results,  seeing  I  have  no  Science  Degi^ee.  Further, 
was  working  for  London  B.Sc.  when  my  departure  broke  up  my 
examinations. 

J.  Howard.  R.  L.  Taylor.  H.  Entwistle. 

J.  H.  Gladstone.  William  Ping. 

Spillan,  Harry  Ernest,  A.C.P.,  &c., 

5,  Belitha  Yillas,  Barnsbnry  Park. 
Science  Lecturer  and  Demonstrator.     For  many  years  Lecturer  and 
Demonstrator    at    Islington,    Tottenham,    Walworth,    Hackney,    &c 
Holder  of  1-1  Science  Certificates;   South  Kensington,  Graduate,  &c 
&c.     Author  Scientific  Articles. 

W.  J.  Cousins.  G.  Russell  Beardmore. 

Edward  C.  Cyril  Baly.  G.  T.  -Holloway. 

Henry  Bassett. 

Tanner,  Alfred  E., 

2,  Bruce  Grove,  Tottenham. 
Pharmaceutical  Chemist.     Examiner  in  Practical  Chemistry  at  the 
Pharmaceutical   Society  of    Great    Britain.     Lecturer  on   Pharmacy 
and  Materia  Medica,  Westminster  Hospital  Medi?al  School,  &c.,  &c. 
A.  Dupre.  M.  Carteighe. 

Thos.  P.  Blunt.  H.  Wilson  Hake. 

W.  J.  Dibdin.  Wyndham  R.  Dunstan. 

Trench,  George, 

Sta  ndard  House,  Faversham. 
Manager    cf   Explosive    Works.     Member     Society   of   Arts   and 
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Chemical  ludustiy.    Twenty  years'  experience  of  manufactare  of  Ex- 
plosives and  Acids,  &c. 

P.  Gerald  Sauford.  Henry  de  Mosenthal. 

Rudolph  Messel.  B.  T.  Marshall. 

William  Xeivton.  W.  H.  Cannon. 

Arnold  Philip. 

Williams,  William  Lloyd, 

Erbistock  Villa,  10,  Miskin  Road,  Dartford. 
Chemist  and  Assistant-Manager,  1890-93,  to  Messrs.  Buvrough.s, 
Wellcome  &  Co.,  Phoenix  Mills,  Dartford.  Fellow  Institute  Chem. 
istry,  1892  (Associate,  1880).  Silver  Medallist,  Pharmaceutical 
Society,  Session  1882-83  (Chemistry,  Botany,  and  Materia  Medica). 
Phannaceutical  Chemist.  Worker  in  Research  Laboratory,  Phai'ma- 
ceutical  Society,  1838-89.  Joint  Author  with  Professor  Dunstan, 
"The  Metameric  Amyl  Mtrites,"  Phann.  J.,  1888.  Laboratory 
Manager  to  John  Moss  &  Co.,  Galen  Works,  Xew  Cross,  S.E.,  Octo- 
ber, 1889— December,  1890. 

M.  Carteighe.  W^-udham  R.  Dunstan. 

John  Attfiekl.  John  Moss. 

Thomas  Tyrer.  A.  Searl. 

Wingate,  Hamilton  More,  B.Sc, 

3,  Buckingham  Street,  Glasgow,  W. 
Late  Junior  Assistant,  Chemical  Department,  University  of  Glasgow. 
Analytical  and  Metallurgical  Chemist,  Melbourne,  Australia. 
Joshua  Buchanan.  G.  G.  Henderson. 

C.  M.  Aikman.  Hugh  Brown  Collins. 

Thomas  Gray.  Bernard  Dyer. 

Young,  Meredith,  M.B.,  CM.  (Edin.), 
Brighouse,  Yorks. 
Medical  Officer  of  Health.     As  Medical  Officer  of  Health  to  the 
Borough  of  Brighouse,  and  to  the  Halifax  Rural  Sanitary  Authority 
engaged  in  Chemical  Analysis,  &c.,  as  applied  to  Hygiene.   Formerly 
student  of  Sanitary  Chemistry  at  the  Yorkshire  College,  Leeds. 
Arthur  Smithells.  Herbert  Ingle. 

Julius  B.  Cohen.  James  Bolt.  Kaye. 

E.  Norman  Langham. 


The  following   Candidates  are   recommended  by  the  Council  for 
ballot  under  Bye-law  I  (para.  3)  : — 
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Harvey,  W.  Pellew, 

Golden,  British  Columbia. 
Assayer  and  Analytical  Chemist.  1875-79,  Student  of  Theo- 
retical and  Practical  Chemistry  with  J.  H.  Collins  aud  A.  K.  Baruett, 
F.Gr.S. ;  1879-82,  learning  Assaying  and  Analytical  Work  with 
Messrs.  Yivian  &  Sons,  Ti'uro,  Cornwall  ;  1882-84,  on  the  staff  of 
Messrs.  Yivian  &  Sons,  Hafod  Copper  Works,  Swansea;  1885-90, 
managing  the  Laboratory  of  Messrs.  John  F.  Peni'ose  &  Sims,  Red- 
ruth;  1890-91,  Chemist  to  Golden  Mining  and  Smelting  Company, 
Golden,  British  Columbia.  Left  to  better  my  position  in  1891,  and 
have  since  practised  privately  as  an  Assayer  and  Analytical  Chemist 
in  Golden,  British  Columbia,  during  which  period  I  have  acted  as 
Chemist  to  Mr.  Arthur  Forest,  cyanide  process  here,  and  in  1892 
was  selected  bj  British  Columbia  Government  to  make  all  assays  and 
analyses  on  specimens  sent  from  the  Province  to  World's  Fair, 
Chicago. 

P.  Gerald  Sanford.  John  J.  Beringer. 

Jos.  Lainson  Wills.  George  Attwood. 

Lee,  Clifford  Walker, 

Oaklands,  Dewsbary,  Yorkshire. 
Chemist  to  the  Atacama  Mineral  Company,  Taltac,  Chili.  Three 
years  Chemical  Student  and  Laboratory  Assistant,  Grammar  School, 
Batley,  Yorks.  Two  years  Chemical  Student  evening  classes,  Poly- 
technic, Regent  Street,  and  Finsbury  Technical  College,  London. 
Four  years  Assistant  in  Assay  Offices  and  Laboratories  of  Messrs. 
Johnson  &  Sons,  23,  Cross  Street,  London,  E.C.  Three  years 
Chemist  to  the  Atacama  Mineral  Company,  Taltac,  Chili. 

H.  Y.  Lorain. 

Jaubert,  George  F.,  Ph.D., 

Anilin  Fabrik,  Ludwsgshafen  am  Rh. 
Chemist  in  Head  Laboratory  of  the  Badische  Anilin  und  Soda 
Fabrik.  Studied  Chemistry  for  five  years  with  Professor  Graebe, 
two  years  as  Assistant.  Published  paper  on  "  1  : 1'-Xaphthalic  Acid 
and  its  Derivatives  "  (see  Abstract,  Chem.  Soc.  Journ,  64,  477).  A 
continuation  of  this  work  will  shortly  be  published,  with  Professor 
Graebe,  in  the  Anualen  der  Chemie. 

Ernest  Ehrhardt. 
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PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  133.  Session  1893-94. 


February  1st,  1894.     Dr.  Armstrong,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
F.  E.  Allhusen,  Jesus  College,  Cambridge  ;  Charles  Henry  Ashdown, 
Belmont,  St.  Albans,  Herts ,  Harry  Bowes,  9,  Union  Terrace, 
Chatham  Hill ;  Thomas  Chambers,  Dudley  House,  Coatbridge,  N.B. ; 
Edwin  Tex-ry,  41,  ISTightingale  Lane,  Balham,  S.W. ;  Arthur  Robert 
Golden,  B.A,,  17,  Trinity  Street,  Norwich;  William  Albert  Knight, 
Sexey's  Trade  School,  Bruton,  Somerset  ;  James  Mansell,  B.A., 
49,  Upper  Tich  borne  Street  ;  Charles  McMullan,  Holy  wood,  co. 
Down,  Ireland  ;  Frederick  "Wallace  Stoddart,  Grafton  Lodge,  Sneyd 
Park,  Bristol ;  Henry  L.  Wheeler,  1812,  Prairie,  Chicago,  U.S.A. 

Of  the  following  papers  those  marked  *  were  read : — 

*108.  "Note  on  the  liberation  of  chlorine  during  the  heating  of  a 
mixture  of  potassic  chlorate  and  manganic  peroxide."  By  Herbert 
McLeod,  F.R.S. 

In  1889  the  author  suggested  an  explanation  of  the  catalytic  action 
•which  takes  place  when  an  "oxygen  mixture  "  is  heated,  an  essential 
feature  in  the  explanation  being  the  evolution  of  a  small  quantity  of 
chlorine  ;  a  few  months  later  0.  Brunck  published  in  the  Berichte  a 
statement  that  the  gas  evolved  together  with  oxygen  is  not  chlorine 
but  ozone. 

The  author  has  made  several  experiments  to  endeavour  to  solve  the 
question.  A  mixture  of  potassic  chlorate  and  manganic  peroxide  was 
heated  in  a  test  tube  by  means  of  the  vapour  of  boiling  mercury,  and 
the  evolved  gas  was  passed  through  a  U-tube  filled  with  small  glass 
beads  to  remove  any  potassic  chloride  carried  over  mechanically,  and 
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then  through  another  [J -tube  containing  an  ammoniacal  solution  of 
argentic  nitrate.  On  subsequently  acidifying  the  solution  with  nitric 
acid,  argentic  chloride  was  precipitated.  The  quantity  of  chlorine 
calculated  from  the  amount  of  the  precipitate  was  not  dissimilar  from 
the  quantity  given  in  the  previous  paper. 

On  exti^acting  the  residue  with  water,  filtering  and  adding  litmus 
solution,  the  liquid  was  found  to  be  slightly  alkaline.  The  alkalinity 
was  determined  by  means  of  a  centinormal  solution  of  oxalic  acid, 
and  was  found  to  correspond  fairly  well  with  the  quantity  of  chlorine 
in  the  argentic  chloride. 

One  test  only  was  made  for  the  presence  of  ozone  in  the  gas.  The 
beads  in  the  first  JJ-^nbe  were  moistened  with  a  strong  solution  of 
potassic  iodide,  the  mixture  was  heated  as  before  in  mercury  vapour 
and  no  coloration  was  seen  on  acidifying  the  potassic  iodide  solution, 
indicating  that  under  the  conditions  of  the  experiment,  ozone  was  not 
produced. 

Discussion. 

Professor  DrxsTAN  remarked  that  the  odour  of  the  gas  evolved  from 
the  mixture  was  more  like  an  oxide  of  chlorine  than  chlorine  itself. 
He  enquired  whether  Professor  McLeod  had  ascertained  whether  a 
mixture  of  potassium  chloride  and  manganic  oxide  furnished  chlorine 
when  heated  in  mercury  vapour.  If  so,  then  not  only  the  production 
of  chlorine,  but  also  of  permanganate  and  alkali,  from  the  chlorate  was 
susceptible  of  another  explanation. 

Professor  McLeod  stated  that  he  had  not  hitherto  closely  investi- 
gated this  question. 

109.  "  The  examination  of  some  recent  freezing  point  determinations." 
By  S.  U.  Pickering,  F.R.S. 

Mr.  Harry  Jones  has  i-ecently  made  a  number  of  freezing  point 
determinations  with  weak  solutions  for  which  a  very  high  degree  of 
accuracy  is  claimed,  and  which  have  led  him  to  the  unexpected  con- 
clusion that  non-electi'olvtcs  exhibit  abtiormally  large  depressions  of 
a  character  similar  to  those  exhibited  by  electrolytes.  This  must 
necessarily  invalidate  all  the  conclusions  drawn  from  the  abnormal 
depressions  given  by  the  latter.  On  examining  his  results,  it  was 
found  that  they  all  formed  figures  of  a  curvilinear  character,  even  in 
cases  where  the  author's  previous  determinations  showed  compara- 
tive regularity  and  constancy.  It  was  considered  probable  that  this 
peculiarity  of  Mr.  Jones's  results  might  be  due  to  some  error  in  the 
calibration  of  his  instrument,  and  this  was  borne  out  by  the  fact  that 
the  differences  between  his  and  the  authors  determinations  were  in 
every  case — there  being  eight  cases  available  for  the  comparison — of 
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the  same  sign  at  the  same  tempoi'atai'es,  these  differences  forming, 
when  plotted,  a  wavy  curve.  As  the  author  used  two  different  thermo- 
meters in  his  determinations,  the  error  can  scarcely  be  attributed  to 
his  instruments.  A  further  comparison  with  one  series  of  results  by 
Raoult  and  six  series  by  Loomis  gave  confirmatory  evidence  of  the 
existence  of  an  error  of  this  wavy  character  in  Mr.  Jones's  results  ; 
so  also  did  a  comparison  of  his  values  with  those  calculated  from 
Kohlrausch's  conductivity  determination. 

The  total  error  in  Mr.  Jones's  results  amounts  to  at  lea-st  0'01°,  and 
is  quite  sufficient  to  account  for  the  abnormal  results  which  he  has 
obtained  with  non-electro]3'tes,  and  for  the  wavy  character  of  his 
results  generally. 

His  results  give  clear  indications  of  the  existence  of  changes  of 
curvature  in  many  cases,  which  would  not  appear  to  be  negatived  by 
the  error  of  his  measurements.  In  the  case  of  sulphuric  acid  the 
peculiar  character  of  the  figure  which  his  results  form  confirms  in  a 
striking  manner  the  author's  previous  results  (Trans.,  1890,  357), 
since  they  show  breaks  at  the  same  points  as  the  author's  did, 
and  the  two  figures  are  practically  identical  when  Mr.  Jones's  results 
are  corrected  according  to  a  mean  deduced  from  the  comparison  with 
the  various  authorities  mentioned. 


110.  "  Salts  of  dehydracetic  acid."    By  J.  Norman  Collie,  Ph.D.,  and 
H.  R.  Le  Sueur,  B.Sc. 

The  reason  for  preparing  these  salts  was,  if  possible,  to  obtain 
additional  evidence  bearing  on  the  constitution  of  dehydracetic  acid. 
During  many  years  this  substance  was  considered  to  be  a  true  acid,  that 
is  to  say,  it  was  supposed  to  contain  a  carboxyl  group.  Owing,  however, 
to  one  fact  first  noticed  by  Ostwald,  namely,  the  extremely  low  dis- 
sociation constant,  this  idea  was  abandoned,  and  Feist  first  suggested 
that  the  substance  was  a  lactone. 

Xaturally,  therefore,  if  dehydracetic  acid  wei-e  a  lactone  of  the 
formula  CgHgOi,  its  salts  should  possess  the  general  formula 
CsHgOsM ;  and  the  examination  of  these  compounds  ought  to  at 
once  decide  the  question.  The  salts  prepared  are  the  following : — 
Sodium  salt,  CsHgOsNa-HoO.  Potassium  salt,  CsH905K-H,0.  Mag. 
nesium  salt,  (CgH905)oMg-iH,0.  Calcium  salt,  (C6H;64)Ca-H,0. 
Barium  salt,  (Ci,H905)2Ba.  Zinc  salt,  (CsH905)2Zn.  Cadmium  salt, 
(C,H905),Cd.  Cobalt  salt,  (C,H905)2Cd-^H,0.  Manganese  salt, 
(C,H905)2Mn.  Copper  salt,  (CsH;0i)2Cn. "  Silver  salt,  CHsO^Ag. 
Lead  salt,  (C,H905)oPb.     Ethylic  salt,  CsH.OiCoH^. 

Nearly  all  of  these  were  perfectly  stable  at  100°,  bat  all  of  them 
(with  the  exception  of  the  copper  salt  and  the  ethylic  salt,  which  did 
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not  lose  water)  when  heated  to  as  high  as  145°,  gave  off  water  and 
left,  without  exception,  salts  of  the  formula  C8H7O4M. 

The  examination  of  the  salts,  therefore,  has  not  enabled  the  authors 
to  decide  the  question  ;  for,  although  all  the  salts  lose  water  when 
heated,  leaving  compounds  which  are  derivatives  of  the  substance 
CsHgOi,  still  owing  to  the  high  tempei'ature  necessary  in  some  cases  to 
effect  this  change,  the  water  may  be  other  than  that  of  crystallisation. 

111.  "A  new  method  of  producmg  carbon  tetrabromide."    By 
J.  Norman  Collie,  Ph.D. 

Whilst  working  with  a  yellow  naphthalene  compound  which  he  had 
obtained  from  dehydracetic  acid  (Trans.,  1893,  329),  the  author 
noticed  that  when  it  was  heated  with  a  strong  solution  of  sodium 
hypobromite,  it  yielded  a  volatile,  solid  compound.  This  substance 
was  found  to  be  tetrabromide  of  carbon  and  was  formed  to  the  extent 
of  about  2 — 3  grams  from  10  grams  of  the  naphthalene  derivative. 

On  experimenting  with  other  compounds,  the  author  finds  that  this 
interaction  is  very  general  and  that  widely  diverse  carbon  derivatives 
all  yield  tetrabromide  of  carbon  when  warmed  with  strong  solution 
of  sodium  hypobromite. 

Amongst  others  may  be  mentioned  alcohol,  glycol,  glycerol, 
mannitol,  malic  acid,  citric  acid,  maleic  and  fumaric  acids,  sugars, 
starches,  celluloses,  &c.  Amongst  benzene  derivatives,  the  phenols, 
especially  carbolic  acid,  orcinol,resorcinol,  a-  and  /5-naphthol,  alizarin, 
&c. ;  oxypyridine  derivatives  give  it  easily,  also  a  large  number  of  the 
alkaloids.  It  is  evidently  a  very  general  interaction  and  depends  to  a 
larsre  extent  on  the  powerful  oxidising  or  breaking  down  power  of 
the  alkaline  solution  of  sodium  hypobi-omite.  Bromoform  is  prob- 
ably formed  prior  to  the  final  stage  which  the  author  is  inclined  to 
believe  involves  the  conversion  of  bromoform  into  carbon  tetra- 
bromide. 

112.  "  Metallic  derivatives  of  acetylene.    Mercuric  acetylide."    By 
M.  Travers,  B.Sc,  and  R.  T.  PUmpton,  Ph.D. 

Berthelot  (Ann.  Chim.  Phys.,  [4],  9,  386),  by  passing  acetylene 
through  a  solution  of  mercuric  iodide  in  potassium  iodide  made 
alkaline  with  ammonia,  obtained  an  explosive  mercury  acetylide,  of 
which,  however,  he  seems  to  have  made  no  analysis.  The  authors 
have  prepared  this  substance  in  various  ways  and  studied  its  compo- 
sition and  properties.  They  have  prepared  it  by  the  action  of 
acetylene,  1,  on  freshly  precipitated  mercuric  oxide ;  2,  on  solu- 
tions   of  mercuric    cyanide    mixed  with    ammonia,    or,  better,  with 


ammonia  aud  cupric  sulphate  or  zinc  chloride  ;  3,  on  solutions  of 
mercuric  acetate  or  sulphate  with  ammonia,  when  a  part  only  of  the 
mercury  is  precipitated  ;  4,  on  mercuric  oxide  dissolved  by  the 
aid  of  ammonia  and  amnionic  carbonate.  The  latter  method  is  the 
most  convenient.  The  heavy,  white  powder  Avhich  separates  is  well 
washed  and  dried  at  100°.  Analysis  gave  as  the  mean  of  four  deter- 
minations :  mercury,  87"1 ;  carbon,  lO'l  and  10*.3.  Calculated  for 
3C2HgH20  :  mercury,  87  ;  carbon,  10'4  per  cent.  The  substance  could 
not  be  obtained  free  from  water  even  after  long  dr-ying  at  100°. 
Mercuric  acetylide  belongs  to  the  same  class  of  bodies  as  the  silver 
and  copper  acetylides ;  it  is  explosive,  yields  part  of  its  carbon  as 
acetylene  when  warmed  with  chlorhydric  acid  and  part  as  aldehyde, 
and  yields  the  compound  C2I2  and  eventually  C2I4  when  acted  on  by 
iodine  dissolved  in  potassium  iodide.  It  differs  altogether  from  the  sub- 
stance obtained  from  solutions  of  mercuric  acetate  described  in  a  pre- 
vious note  (Proc,  1892,  109),  and  which  is  non-explosive  and  in  other 
respects  resembles  the  allyene  derivatives  obtained  by  Katscheroffi 
from  solutions  of  mercuric  chloride  and  acetate  (Ber.,  17,  13).  Mer- 
curic acetylide  detonates  violently  when  suddenly  heated  or  struck 
sharply  ;  it  can,  however,  be  handled  with  safety  even  when  dry. 

Dr.  E.  H.  Keiser,  who  had  apparently  overlooked  Berthelot's  de- 
scription of  the  substance  and  the  note  published  in  the  Proceedings 
by  one  of  the  authors,  has  recently  {Amer.  Chem.  J.,  November, 
1893)  obtained  the  same  substance,  and  attributes  to  it  the  formula 
C2Hg :  the  authors  have  not  been  able  to  obtain  either  this  or  the 
silver  compound  free  from  water. 

113.  "  Synthesis  of  indene,  hydrindene  and  some  of  their  derivatives." 
By  W.  H.  Perkin,  junr.,  F.R.S.,  and  E.  Revay,  Ph.D. 

It  is  shown  that  when  the  barium  salt  of  the  hydrindenecarboxylic 
acid  prepared  by  v.  Baeyer  and  W.  H.  Perkin,  junr.,  is  heated,  either 
alone  or  with  sodium  methoxide,  it  yields  indene  and  not  hydrindene. 
The  indene  thus  obtained  has  a  somewhat  lower  density  but  some- 
what higher  refractive  and  magnetic  rotatory  power  than  the  indene 
separated  from  coal  tar,  although  they  are  not  chemically  distinguish- 
able. The  authors  incline  to  the  view  that  the  two  products  are 
isomeric,  and  that  they  perhaps  eoi'respond  to  the  two  formulse 

^«"^<CH2>^^  C,H,<V^>CH2. 

The  action  of  bromine  on  hydrindenecarboxylic  acid,  and  a  number 
of  ketones  aud  their  derivatives  prepared  from  this  acid,  are 
described. 
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ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Quantitative  Chemical  Analysis,  by  F.  Clowes  and  J.  B.  Coleman. 
2nd  edit.     London  1894.  From  the  Authors. 

Californian  State  Mining  Bui-eau.  Eleventh  Report  of  the  State 
Mineralogist ;  two  years  ending  September  loth,  1892.  Sacramento 
1893.  From  the  Bureau. 

II.  By  Purchase. 

A  Manual  of  Dyeing,  by  E.  Knechi,  C.  Rawson  and  R.  Lowenthal. 
London  1893, 

A  Text-Book  of  the  Physiological  Chemistry  of  the  Animal  Body, 
by  A.  Ganyer.     London  1894. 

A  Treatise  on  Hygiene  and  Public  Health,  by  T.  Stevenson  and 
S.  F.  Murphy.     Vols.  I  and  II.     London  1893. 

On  the  Chemistry  of  the  Blood;  and  other  Scientific  Papers,  by  the 
late  L.  C.  Wooldridge,  M.D.,  arranged  by  Y.  Horsley  and  E.  Stai'ling. 
London  1893. 


At  the  next  meeting,  on  February  15tb,  there  will  be  a  ballot  for 
the  election  of  Fellows,  and  the  following  papers  will  be  read : — 

"  The  analytical  determination  of  available  '  mineral '  plant  food  in 
soils.  (Illustrated  by  examination  of  the  permanent  barley  soils  of 
Hoos  Field,  Rothamsted.)"     By  Bernard  Dyer,  D.Sc. 

"The  aerial  oxidation  of  turpentine  and  essential  oils."  By  C.  T. 
Kinsrzett. 
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CHEMICAL    SOCIETY. 


No.  134.  Session  1893-94. 


February  15th,  1894.     Dr.  Armstrong',  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  ^Messrs. 
Samuel  Bernard  Asher-Aron,  P.O.  Box  1021,  Johannes buro^ ;  Joseph 
Bernon  A-^hcroft,  96,  Warner  Street,  Derby  ;  Oswald  Ernest  W. 
Hewitt,  116,  Burnt  Ash  Hill,  Lee,  S.E.  ;  Cbarles  T.  W.  Hirsch,  Fiji 
Islands;  Edwin  James  Jackraan,  1.52,  Upton  Lane,  Forest  Gate  E. ; 
Alexander  Mitchell  Kellas,  24,  Cecil  Park,  Crouch  Hill,  N.  ;  John 
Abraham  Kelly,  Hyderabad,  Deccan ;  Thomas  John  Roberts,  31, 
North  Road,  St.  Helens,  Lancashire. 

The  following  were  elected  Fellows  of  the  Society : — William 
Edward  Bamber,  William  Rowland  Biixl,  Chuni  Lai  Bose,  William 
Good  Boul,  M.A.,  Herbert  Edward  Burgess,  John  Cannell  Cain, 
F.  D.  Chattaway,  Herbert  Henry  Dains,  Samuel  Henry  Davies, 
Dr.  John  Duncan,  Basil  Leonard  Dunne,  Frank  Evershed,  Joseph 
Addey  Fawcett,  Henry  Parefoy  Fitzgerald,  Walter  Grafton,  Robert 
Hamilton,  Edward  Frank  Harrison,  W.  Pellew  Harvey,  Edward 
Stanley  Hayward,  Edinond  Herbert  Hills,  John  Winder  Holmes, 
R.  Hornby,  B.  A.,  Frank  Hughes,  Alfred  Hutchinson,  David  Hamilton 
Jackson,  M.A,,  B.Sc,  Waller  Jardine,  George  F.  Jaubert,  Ph.D., 
Francis  Heibert  Jennison,  Robert  Leonard  Jenks,  A.  Lapworth, 
Clifford  Walker  Lee,  Norman  Leonard,  E.  W.  Lucas,  Arthur  Luty, 
A.  H.  Macdonald,  Godfrey  Melland,  J.  M.  Murray,  B.Sc,  David 
Paterson,  Richard  Panlnsz,  William  Henry  Pearson,  John  Peden, 
Jan.,  J.  Holmes  Pollok,  J.  Cardwell  Quinn,  A.  B.  Robertson,  Arthur 
Ross,  Richard  A.  Rouiilard,  Walter  Smithson  Rowntiee,  Charles 
Henry  Smith,  Alfred  E.  Tanner,  George  Trench,  William  Lloyd 
Williams,  Hamilton  More  Wingate,  B.Sc,  Meredith  Young,  M.B., 
CM.  (Edin.). 
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It  was  announced  tliat  the  following  clianges  in  the  Council  List 
were  proposed  by  the  Council : — 

As  Vice-Presidents :  Mr.  Horace  T.  Brown  and  Mr.  Ludwig  Mond 
vice  Mr.  J.  Pattinson  and  Professor  Tilden. 

As  Members  of  Council :  Mr.  A.  G.  Green,  Dr.  Kipping,  Dr.  Steven- 
son and  Professor  Sydney  Young,  rice  Dr.  Collie,  iVlr.  L.  Fletcher, 
Mr.  M.  M.  P.  liluir,  and  Mr.  F.  J.  M.  Page. 

Mr.  E.  J.  Bevan,  Dr.  Lawson  and  Mr.  E.  W.  Yoelcker  were 
appointed  by  the  meeting  to  audit  the  Treasurer's  accounts. 

Of  the  following  papers  that  marked  *  was  read  : — 

*114.  "The   analytical  determination  of  probably  available  'mineral' 
plant  food  in  soils."    By  Bernard  Dyer,  D.Sc. 

The  paper  contains  a  short  notice  of  the  principal  papers  hitherto 
published  on  this  subject,  arvd  an  account  of  a  series  of  preliminary 
experiments  made  by  the  author  in  endeavouring  to  decide  wlmt  was 
the  most  useful  solvent  for  extracting  "  available  "  (as  distinguished 
from  "  total  ")  mineral  constituents  of  plant  food  from  soil. 

The.^e  experiments  led  him  to  seek  to  determine  the  average 
acidity  of  the  root  sap  which  plants  have  at  their  disposal  as  a 
natural  solvent  for  such  constituents.  Determinations  involved  in 
the  examination  of  about  100  plants,  made  in  order  to  arrive  at  this, 
are  recorded  in  detail. 

As  these  determinations  appeared  to  indicate  the  suitability  as  an 
analytical  soil-solvent  of  a  1  per  cent,  solution  of  citric  acid — the 
same  solution  that,  on  grounds  quite  differently  approached,  had  been 
suggested  by  Tollens  and  Stutzer  as  an  agent  for  like  purposes  in 
testing  manures — the  author  decided  to  try  the  effect  of  the  solatiou 
on  soils  of  known  history  and  recorded  fertility. 

For  the  purposes  of  this  trial,  22  separate  plots  of  the  experimental 
barley  field  at  Rothamsted  were  sampled,  Avitli  the  kind  permission 
and  assistance  of  Sir  John  Lawes  and  Sir  J.  Henry  Gilbert,  and  the 
samples  were  all  subjected  to  separate  investigation.  A  detailed 
account  of  this  work  is  given,  and  its  results  discussed,  the  general 
conclusion  being  that  the  use  of  the  suggested  solution  does  give 
valuable  indications  of  comparative  ("  mineral  ")  soil  fertility  such  as 
are  not  obtained  in  ordinary  soil  analysis. 

Appended  to  the  account  of  the  work  on  soils  is  an  account  of  some 
experiments  on  phosphatic  manurial  materials,  comparing  the  solvent 
action  of  alkaline  ammonium  citrate  and  dilute  citric  acid,  the  result 
of  which  is  to  confirm  the  views  of  Tollens  and  Stutzer,  to  the  effect 
that,  although  ammonium  citrate  may  suffice  to  dissolve  "  reverted  " 
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or  "  retrograde  "  p'losphate,  it  does  no*^  suffice  to  indicate  "  available  " 
phosphate,  and  tliat  its  use  ouglit  to  be  superseded  by  that  of  a  weak 
solution  of  citric  acid. 

Di&cussrox. 

Sir  Henry  Gilbert  tliouglit  all  would  agree  that  Dr.  Bernard 
"Dyer  bad  entered  on  a  very  interesting  and  very  useful  line  of 
enquiry.  It  might  be  of  interi'st  if  he  referred  a  little  more  to  the 
history  and  difficulties  of  soil  analysis,  and  if  he  called  atten- 
tion, in  more  detail  than  Dr.  Dyer  had  done,  to  the  chemical 
statistics  of  the  crops,  and  to  the  amounts  of  the  ci'ops  them- 
selves,  in  the  case  of  some  of  the  plots  to  which  Dr.  Dyer's  results 
related.  At  the  time  of  the  commencement  of  the  Rothamsted 
investigations,  now  more  than  50  jears  ago,  the  assumption  was,  that 
the  analysis  of  the  soil,  and  of  the  ashes  of  the  crops  to  be  grown,  sup- 
plied the  essential  data  upon  which  to  found  an  opinion  as  to  the 
manurial  requirements  of  the  soil.  They  soon  came  to  the  conclusion, 
however,  that  such  a  view  was  fallacious;  and  they  were  somewhat 
sharply  called  to  ac "ount  by  scientific  friends  for  not  adopting  such 
obvious  and  fully  authorised  means  to  a  desired  end.  The  discussions 
at  that  date  as  to  the  nitrogen  in  soils  afforded  a  good  illustration  of 
the  difficulty  in  regard  to  other  constituents  also.  The  contention 
that  the  application  of  nitrogenous  manures  for  the  growth  of  crops 
was  unnecessary  was  fortified  by  the  results  of  the  determinations  of 
nitrogen  in  22  different  soils  by  Dr.  Krocker ;  and  it  was  further  con- 
firmed by  results  obtained  on  14  different  .soils,  each  analysed  by  three 
different  chemists,  for  the  Landes-Oekonomie  Kollegium  at  Berlin, 
under  the  direction  of  Professor  Magnus.  It  was  calculated  that 
these  different  soils  contained  amounts  of  nitrogen,  reckoned  as  am- 
monia (though  of  course  they  did  not  exist  as  such),  varying  frcni 
3,000  to  18,000  lbs.  per  acre.  In  reference  to  these  amounts  and  the 
argument  founded  on  them,  Sir  John  Lawes  and  he  had  pointed  out 
that  if  100  lbs.  of  nitrogen  in  the  form  of  ammonium-salts  were 
applied  to  an  acre  of  soil  weighing  4,000,' lOO  lbs.,  it  would  only 
raise  the  percentage  in  the  soil  by  O'OOJS,  or  by  1  in  40,000,  and 
yet  that  in  many  cases  such  an  addition  would  give  an  enormous 
increase  of  crop,  although  the  soil  might  contain  thousands  of  pounds 
of  combined  nitrogen.  It  happened,  however,  that  there  were  very 
great  discrepancies  between  the  determinations,  not  only  of  nitrogen, 
but  of  other  constituents,  in  the  same  soil  by  the  three  different 
analysts;  and  Professor  Magnus  himself  concluded,  in  regard  to  the 
series,  that  in  the  existing  state  of  science,  little  was  to  be  expected 
from  the  analysis  of  soils ;  Sir  John  and  he  also  argued  that  little 
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advance  could  be  looked  for  without  special  investigation  nnd  adapta- 
tion of  methods  of  analysis  to  the  requirements  of  the  subject. 

In  1863,  that  is  a  few  years  after  the  establishment  of  Agricultural 
Experiment  Stations  in  Germany,  a  Commission  of  Agricultural 
Chemists  "was  appointed  to  consider  the  question,  and  settle  on  a 
uniform  method  of  soil-analysis,  so  that  the  results  obtained  by 
different  analysts  might  be  comparable.  In  1864  Professor  E.  Wolff 
reported  the  conclusions  of  the  Commission  ;  and,  so  far  as  solvents 
were  concerned,  concentrated  cold,  and  concentrated  hot,  hydrochloric 
acids  were  adopted,  though  Wolff  at  the  same  time  suggested  that  it 
would  be  well  to  use  pure  water  also.  Peters,  however,  proposed 
that  carbonic  acid  water  and  dilute  acetic  acid  should  also  be  used. 
The  subject  was,  he  thought,  further  investigated,  but  whether  or 
not  the  suggestion  of  Peters  was  finally  adopted  he  did  not  re- 
member. However,  some  years  later,  Hermann  von  Liebig  having 
a.sked  for  samples  of  some  of  the  plots  of  the  Rothamsted  experi- 
mental wheat-field,  samples  from  five  plots,  to  three  depths  of  9  in. 
each,  in  e^ch  case,  were  supplied  to  him  ;  and  he  determined  in  them, 
b3sides  other  constituents,  the  pota.sh  and  the  phosphoric  acid,  the 
former  in  a  dilute  acetic  acid  extract,  and  the  latter  in  a  dilute  nitric 
acid  extract.  These  results  unmistakably  showed  differences  in  the 
amounts  of  potash  aud  phosphoric  acid  in  the  soils  according  to  the 
manures  employed ;  and  they  further  brought  out  the  interesting 
fact  that  comparatively  very  little  of  the  applied  potash  or  phos- 
phoric acid  had  gone  below  the  first  9  in.  of  soil,  and  that  certainly 
none  had  gone  into  the  third  depth.  This  is  consistent  wi-th  the  fact 
that,  in  a  series  of  complete  mineral  analyses  of  the  drainage  waters 
from  the  plots  made  by  the  late  Dr.  Yoelcker,  only  very  small 
amounts  of  either  potash  or  phosphoric  acid  were  found  in  them. 

Lastly,  some  years  later  still,  Dr.  Carl  Schmidt,  of  Dorpat,  made  a 
considerable  series  of  analyses  of  various  soils,  in  which  he  used  1  per 
cent,  and  5  per  cent,  hydrochloric  acid  cold,  10  per  cent,  hot,  and, 
lastly,  acid,  alkali,  and  fluoric  acid  ;  and,  of  course,  the  results  showed 
very  different  amounts  of  the  various  constituents  according  to  the 
solvent  used. 

Such  was  the  position  of  the  question  when  he  found  himself 
compelled  to  treat  of  it  in  bis  Oxford  lectures  about  10  years  ago. 
The  course  adopted  was  to  bring  forward  published  analyses  of  very 
various  descriptions  of  soil  ;  then,  after  excluding  all  other  consti- 
tuents, to  bring  together  at  one  view  the  actual  and  comparative 
amounts  of  the  potash  and  phosphoric  acid  only,  and  to  the  results  as 
.so  presented,  he  endeavoured  to  give  some  interpretation  by  reference 
to  the  results  of  Hermann  von  Liebig  and  Professor  Carl  Schmidt. 
More  recently,  two  well-known  agricultural  chemists  in  Germany 
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(Professor  Hellriegel  and  Professor  Maercker)  finding  that,  in  their 
capacity  of  consulting  chemists  in  their  respective  districts,  the 
analysis  of  soils  as  conducted  in  the  ordinaiy  waj  afforded  them  little 
or  no  guidance  as  to  the  advice  to  be  given  for  their  manuring,  eac!i 
instituted  an  extensive  series  of  vegetation  experiments  in  pots,  with 
a  view  to  the  elucidation  of  the  subject.  He  was  not  aware,  said  Sir 
Henry  Gilbert,  that  either  had  as  yet  published  his  results  and  con- 
clusions in  reference  to  the  point  in  question.  It  was  of  much  inte- 
rest to  observe,  however,  that  it  was  in  the  course  of  these  experi- 
ments, instituted  with  a  totally  different  object,  that  Hellriegel  first 
observed  nodules  on  the  roots  of  some  of  his  leguminous  plants,  and, 
coincident,  greatly  increased  luxuriance  of  growth.  Thus,  it  is  to  th>( 
difficulties  of  soil-analysis,  and  the  proper  interpretation  of  the 
results,  that  we  owe  Hellriegel's  investigations  on  the  question  of  the 
fixation  of  free  nitrogen.  As  to  Professor  Maercker's  experiments, 
he  was  not  able  to  give  an  accurate  account  of  their  plan  ;  but  he  was 
kind  enough  to  show  the  speaker  his  large  series  of  pots  under  experi- 
ment in  1891  ;  and,  so  far  as  he  remembered,  his  scheme,  stated  in  a 
few  words,  was  somewhat  as  follows: — Four  characteristic  soils  of  the 
neighbourhood  were  taken  for  experiment,  and  these  were  examined 
by  the  aid  of  different  solvents,  and  he  believed  dilute  citric  acid  was 
one  ;  and  then  a  great  variety  of  plants,  representing,  therefore,  very 
various  collective  capacities,  were  grown.  If,  for  example,  the  avail- 
able condition  of  the  potash  in  the  various  soils,  for  the  various  de- 
scriptions of  plant,  was  the  question,  care  was  taken  that  other  con- 
stituents than  potash  should  not  be  wanting,  and  the  plants  were 
grown  either  without  or  with  known  additions  of  potash.  If 
phosphoric  acid  was  the  point  of  enquiry,  a  similar  plan,  miitntii 
mutandis,  was  adopted.  Eventually,',the  potash  or  the  phosphoric  acid, 
as  the  case  might  be,  was  to  be  determined  by  solvents  of  various 
strengths,  with  a  view  to  founding,  on  the  results,  a  system  nf 
examination  of  soils  such  as  would  indicate  their  requirement  or 
otherwise  for  different  manures. 

With  reference  to  the  chemical  history  of  the  crops  of  a  few  of  the 
plots,  the  potash  and  phosphoric  acid  results  relating  to  which  Dr. 
Dyer  had  given  in  his  paper: — The  barley  plots,  in  relation  to  the 
crops  of  which  we  have  the  most  complete  analytical  data,  are  Nos.  '2a 
and  4ot.  Each  of  these  has  received,  during  40  years  in  succession, 
an  amount  of  ammonium-salts  supplying  43  lbs.  of  nitrogen  per  acre 
per  annum.  Each  has  also  annually  received  superphosphate.  '2a  has 
received  no  potash  from  the  beginning,  but  4a  has  received  potash, 
soda,  and  magnesia  salts  every  year.  They  had  complete  analyses  ot 
the  ashes  of  the  grain  and  of  the  straw  of  each  of  these  plots,  repre- 
senting respectively  periods  of  10,  10,  10,  and  10  years,  or,  in  all,  the 
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40  years  to  1891  inclusive.  The  Table  exliibiteJ  si  ov.el  thai  whilst 
ovei"  the  first  10  yeai's  the  crop  without  potash  supply  yielded  35 '6  lbs. 
of  potash  per  acre  per  annum,  the  amoant  went  down  in  the  succeed- 
ing decades  to  30  9,  19'5,  and  1.57  lbs.  per  acre  per  annum.  Against 
these  amounts,  the  crops  grown  with  an  annual  supply  of  potash 
f-howed  the  following  quantities  per  aci  e  per  annum  over  the  successive 
decades,  537,  63'7,  51'5,  and  44  8;  or,  over  the  whole  period  of  40 
years,  the  potash-exhausted  plot  gave  254  lbs.  of  potash  per  acre  per 
annum  in  the  crops,  whilst  the  crops  on  the  plot  with  the  potash 
supply  gave  an  average  of  534  lbs.,  or  more  than  twice  as  much.  The 
details  further  showed  that  the  decline  from  period  to  period  without 
supply  was,  in  the  gram,  proportionally  much  less  than  that  in  the 
straw  ;  the  result,  apparently,  being  that,  provided  the  climatic  con- 
ditions were  favourable,  matured  grain  might  be  formed  almost  to  the 
exhau.stion  of  the  migratory  potash  of  the  rest  of  the  plant,  as  indi- 
cated by  the  small  amount  retained  in  the  straw.  It  was  remarkable 
that  Avith  these  A'ery  great  diiferences  in  the  amounts  of  potash  taken 
vp,  in  the  one  case  without,  and  in  the  other  with,  an  annaal  supp'y 
of  it,  there  was,  over  the  40  years,  not  quite  one  bushel  of  grain  per 
acie  per  annum  less  yielded  on  the  plot  without  supply  than  on  that 
Avith  it.  Over  the  last  10  years,  however,  the  yield  of  grain  without 
supply  of  potash  had  gone  down  very  much,  and  that  of  straw  haJ 
been  less  Avithout  supply  than  with  it  over  each  of  the  lO-yearly 
periods,  and  considerably  so  over  the  last  two  decades,  and  especially 
in  the  last.  In  fact  the  total  growth  had  become  gradually  less,  ami 
the  susceptibility"  to  adverse  seasons  had  been  more  and  more  marked 
in  the  later  years. 

The  table  of  Dr.  Dyer's  results  with  the  entire  series  of  plots 
shoAved  at  a  glance  the  comparative  exhaustion  or  accumulation  of 
both  potash  and  phosphoiTC  acid,  Avhether  hydrochloric  acid  or  a  1  per 
cent,  solution  of  citric  acid  was  used.  But  confining  attention  to  the 
two  plots,  2rt  and  4a,  of  the  crops  of  which  they  knew  more  of  the 
chemical  history,  it  woukl  appear  that  Avhilst  not  more  than  two- 
thirds  of  the  potash  estimated  to  be  accumulated  Avhere  it  was  sup- 
plied was  taken  up  even  by  hydrochloric  acid,  approximately  the 
whole  of  the  accumulated  phosphoric  acid  was  so  taken  up.  Hence 
it  may  be  judged  that  much  of  the  residue  of  the  supplied  potash 
must  have  gone  icto  more  fixed  combinations  within  the  soil  than 
was  the  case  Avith  the  phosphoiic  acid.  Then  as  to  the  citric  acid 
results,  it  Avas  to  be  observed  that  they  are  so  far  accordant,  that  the 
samp'e  of  the  potash-exhausted  plot  taken  in  1882  showed  more  potash 
than  that  taken  in  1889,  when  the  exhaustion  was  greater;  and, 
again,  the  citric  acid  determinations  on  the  soil  with  potash  supply 
showed  more  so  taken  up  from  the  1889  than  from  the   1882  sample, 
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the  accumultition  havinor,  of  course,  been  the  greater  at  the  later  date. 
It  was  further  of  interest  to  observe  that  the  amounts  determined  in 
the  potash-exhausted  soil  by  the  citric  acid  solution  were  about  from 
three  to  five  times  as  much  as  the  crops  annually  took  up,  which  is  a 
fairly  consistent  relation.  Lastly,  with  reference  to  these  barley  soil 
results,  as  superphosphate  was  applied  to  both  plots,  the  comparison 
of  the  amounts  taken  up  on  the  two  was  of  less  interest  than  in  thj 
case  of  the  potash.  These  two  plots,  in  fact,  are  of  special  interest 
as  illustrating'  in  the  one  case  actual  exhaustion,  and  in  the  other 
actual  accumulation  of  potash;  there  being  in  the  one  case  a  loss 
over  the  40  years  of  about  1018  lbs.  of  the  potash  of  the  soil,  and  in 
the  other  a  gain  from  supply  of  about  3,180  lbs. 

But  Dr.  Dyer  was  also  working  on  the  soils  of  some  of  the  plots  of 
the  experimental  wheat-field,  and  these  would  afford  some  striking 
illustrations  of  the  eifect  of  accumulated  residue  of  potash  supply 
over  a  long  series  of  years.  Thus,  there  are  four  plots,  11,  12,  13, 
and  14,  each  of  which  during  the  40  years  to  1891  inclusive,  received 
ammonium  salts  =  86  lbs.  nitrogen  per  acre  per  annum,  and  also 
superphosphate  each  year.  Plot  11  had  received  no  potash  either 
during  those  40  years  or  during  the  eight  preceding  years  of  the 
experiments.  Plot  12  received  587  lbs.  of  potash  during  the  first 
eight  years,  but  none  during  the  succeeding  40  years,  but  it  re- 
ceived a  soda-salt  instead ;  plot  13  received  about  737  lbs.  of  potash 
during  the  first  8  years,  and  also  a  liberal  supply  of  potash  in  each 
of  the  succeeding  40  years  ;  lastly,  Plot  14  received  566  lbs.  of  potash 
during  the  first  8  years,  but  none  since  ;  but  a  magnesia  salt  instead. 
Thus,  Plot  11  had  received  no  potash  throughout  the  48  years; 
Plot  12  had  received  none  during  the  last  40  years,  but  there  would 
be  a  residue  from  the  applications  during  'the  preceding  8  years  ; 
Plot  13  had  received  potash  every  year  ;  and  Plot  14  no  potash 
during  the  40  years  ;  but  it  would  have  a  residue  from  the  previous 
applications.  We  had,  therefore,  in  the  comparison  of  the  results 
obtained  on  Plots  12  and  14  with  only  residlies  of  potash  from  long- 
previous  applications,  with  those  en  •Pldt  11  without  any  potash 
supply  at  all,  and  on  Plot  13  with  an  annual  supply  of  it,  the  means 
of  judging  whether  the  residue  of  potash  from  the  applications  during 
the  first  8  years  had  been  effective.  The  determinations  of  potash  in 
the  crops  of  each  of  the  four  10-yearly  periods  showed  a  very  great 
decline  in  the  yield  of  potash  without  any  supply;  considerably 
larger  amounts,  and  much  less  decline,  on  Plots  12  and  14  with 
potash  residue  from  the  early  years,  and  much  larger  amounts  still 
where  potash  was  annually  supplied.  Indeed,  according  to  the 
figures  showing  the  balance  of  supply  and  removal,  it  would  be 
judged  that  the  whole  of  the   potash  residues,  from  the  first  8  years' 
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applications  on  Plots   12  and   14,  were  at  the  end  of  the  sacceeding 
-iO  years  approximately  exhausted.      But  it  must  be  remembei-ed  that 
when    referring  to    L)r.    Dyer's  results   on   the  barley  soils,    it  was 
pointed  out  that  even  his  hydrochloric  acid  extract  did  not  show  more 
than  two-thirds  of  the  estimated  accumulation  of  potash.     If,  then, 
the  excess  of  potash  taken  up  by  the  wheat  crops  on  the  plots  where 
there  was  a  potash-residue  were  to  be  attributed   to  that  residue,  it 
would  appear  that  the  wheat  plant  had,  during  the  40  years,  taken 
up  more  of  the  accumulated  residue  than  would  be  susceptible  to 
hydrochloric  acid  extraction   at  any  one  time.     Obviously,  however, 
liberation,   both  of  the   original   and  accumulated  potash  of  the  soil, 
would  be  going  on  from  year  to  year  by  weathering,  aided  probably 
by  the  action,  in  the  one  case  of  the  sodium,  and  ia  the  other  of  the 
magnesium,  salt,  annually  applied.     At  any  rate,  it  would  seem  that 
Dr.  Dyer  would  find  some  new  points  of  interest  in  the  investigation 
of  the  experimental  wheat   soils,  for  from  the  illustrations  given   it 
was  evident  that  we  have  the  conditions  of  effective  residue  as  well 
as  those  of  mere  exhaustion  and  accumulation.     The  suggestion  that 
Dr.  Dyer  should  obtain  specimens  of  a  variety  of  soils  from  Rotham- 
sted  of  which  the  manure  and  crop  history  was  known,  for  the  purposes 
of  his  investigation,  originated,  he  believed,  with  our  President ;  and 
he  might  say  that   Sir  John  Lawes  and  he  were  always  very  glad 
that  the  collection  of  samples  at  Rothamsted,  with  their  long  definite 
history,  should  be  turned  to  good  account  by  others,  fur  the  investiga- 
tion of  points  which  they  had  not  time  to  take  up. 

Mr.  Warington  said  that,  as  a  contribution  to  the  literature  of  the 
subject,  he  might  mention  that  E.  Peters,  in  1866,  determined  the 
phosphoric  acid  soluble  in  Avater,  carbonic  water,  dilute  acetic  acid, 
and  hydrochloric  acid,  in  four  soils ;  he  concluded  that  the  phosphoric 
acid  in  soil  was  chiefly  combined  with  ferric  oxide  and  alumina. 
In  the  same  year  the  speaker  showed  (/.  Ghent.  Soc,  1866,  315)  that 
hydrated  ferric  oxide  or  alumina  completely  decomposed  a  solution  of 
tricalcium  phosphate  in  carbonic  watei',  the  phosphoric  acid  being 
taken  up  while  the  lime  remained  in  solution ;  he  subsequently 
showed  (ibid.,  1868,  1)  that  soils  acted  on  such  a  solution  in  a  similar 
manner.  There  was,  in  fact,  no  doubt  that  in  most  soils  the  phos- 
phoric acid  exists  as  a  basic  ferric  phosphate,  and  that  the  great  in- 
solubility of  soil  phosphates  is  due  to  this  cause. 

Dr.  Dyee  did  not  refer  to  Grandeau's  view,  that  the  available  phos- 
phoric acid  and  bases  in  a  soil  are  in  combination  with  humus,  and 
that  by  acidifying  a  soil  and  then  extracting  with  ammonia,  the 
whole  of  the  matters  so  combined  may  be  obtained  in  solution  and 
estimated.  Nor  did  he  mention  Schlcesing's  method  of  extracting  the 
available  potash,  by  agitating  the    soil  with  water  to  Avhich  small 
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quantities  of  nitric  acid  are  added  from  time  to  time  till  a  distinct 
permanent  acidity  is  reached.  Xor  Petermann's  use  of  an  alkaline 
ammonium  citrate  to  discriminate  between  the  phosphoric  acid 
belonorintj  to  the  rock  from  which  the  soil  was  formed  and  that 
arising  from  manure. 

If  the  difficulties  in  the  determination  of  the  acidity  of  root  sap  are 
similar  to  those  met  with  in  determining  the  acidity  of  lemon-juice 
and  wine  lees  (Trans.  Chem.  Soc,  1875,  929,  937,  966),  the  result 
will  depend  a  good  deal  on  how  the  experiment  is  conducted.  If  the 
roots  are  dried,  the  acidity  found  may  be  below  the  truth,  as  the 
fixed  organic  acids  will  decompose  chlorides  and  other  salts  of  volatile 
acids  during  drying.  It  might  be  well  to  determine  the  amount  of 
active  acid,  that,  for  instance,  which  is  capable  of  decomposing  cal- 
cium or  magnesium  carbonate,  rather  than  the  total  acidity  shown  by 
neutralising  with  soda,  which  is  sure  to  be  a  larger  figure.  It  also 
appears  desirable  that  the  amount  of  combined  organic  acid  should  be 
determ.ined. 

The  acidity  of  the  various  specimens  of  root  sap  exhibits  consider- 
able variations,  the  meaning  of  which  is  at  present  obscure.  In  one 
instance  the  result  is  certainly  not  what  we  should  expect.  Seven 
determinations  in  the  sap  of  tuinip  and  swede  roots  give  a  mean  of 
0*55  per  cent,  of  acid,  reckoned  as  citric ;  while  seven  determinations 
iu  the  case  of  mangel  and  beet  give  0'50  per  cent.  TVe  should  have 
expected  the  latter  crops  to  have  far  surpassed  the  former  in  acidity, 
as  mangels  are  well  able  to  appropriate  the  combined  phosphates  of 
the  soil,  and  stand  in  no  need  of  phosphatic  manure,  while  the  turnip 
crop  is  of  an  exactly  opposite  character.  Mangel  leaves  are  known 
to  contain  soluble  oxalates. 

If  agricultural  chemists  agree  to  accept  a  1  per  cent,  solution  of 
citric  acid  as  the  agent  in  determining  the  available  mineral  plant 
food  in  a  soil,  a  difficulty  will  arise  when  working  on  soils  containing 
calcium  carbonate  or  other  easily  acted  on  base,  as  in  this  case  the 
citric  acid  will  be  neutralised  and  weakened.  In  such  cases  more 
citi-ic  acid  might  be  added  if  the  amount  present  never  exceeded  1  per 
cent.,  and  finally  reached  that  poiut ;  but  we  shiould  clearly  in  this 
case  be  acting  on  the  soil  with  a  mixture  of  citric  acid  and  a  citrate. 

The  question  whether  free  citric  acid,  or  a  citrate,  or  a  mixture  of 
both,  should  be  used  as  solvent  is  decided  by  Dr.  Dyer  in  favour  of 
citric  acid  ;  tbe  evidence,  however,  seemed  to  point  to  a  mixture  of 
both  as  most  satisfactory.  Some  combined  organic  acid  is  doubtless 
present  in  the  root  sap,  and  this  quantity  must  be  continually 
renewed  by  the  action  of  this  sap  on  the  bases  in  the  soil.  Dr.  Dyer, 
at  the  close  of  his  paper,  compared  the  action  of  citric  acid  and  of 
ammonium  citrate  on  a  large   series  of  phosphates.     It  appears  tbat 
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the  action  of  ammonium  citrate  on  many  calcium  phosphates  is  too 
little  ;  but,  on  tlie  other  hand,  surely  the  action  of  the  free  citric  acid 
was  in  these  cases  too  great.  It  was  certainly  conti'ary  to  our  present 
expei'ience  to  suppose  that  100  lbs.  of  powdered  apatite  would  supply 
12  lbs.  of  "  soluble  phosphate  "  to  a  crop,  which  is  the  result  shown 
by  attacking  it  with  1  per  cent,  free  citric  acid.  Full  justice  was  not 
done  to  Wagner's  proposal  to  use  a  solution  containing  10  grams  of 
free  citric  acid  and  150  grams  of  combined  citric  acid  per  litre,  the 
solution  when  used  to  be  diluted  taone-jfifth.  A  solution  of  this  formula 
Avas  selected  by  Wagner  after  many  trials  because  the  proportions  of 
soluble  phosphate  it  yielded  Avith  certain  typical  phosphates  Avere 
practicaUy  the  same  as  ihe  proportions  of  aA^ailable  phosphate  found 
by  actual  experiments  with  these  phosphates  as  manure  for  plants. 

On  turning  to  the  results  obtained  by  Dr.  Dyer  on  treating  the 
Rotbamsted  experimental  barley  soils  with  a  1  per  cent,  citric  acid 
solution,  Ave  find  that  this  agent  succeeds  A^ery  aa'cII  in  discriminating 
between  the  natural  phosphates  and  potash  of  the  soil  and  the  resi- 
dues of  phosphaiic  and  potassic  manure  ;  but  its  action  does  not 
exactly  correspond  to  that  of  the  barley  roots.  The  citric  acid  is,  in 
fact,  a  better  solvent 'for  phosphates,  and  a  worse  solvent  for  potash, 
than  the  barley  roots.  In  1889  the  barley  crop  showed  a  deficiency 
of  13  bushels  in  the  absence  of  phosphatic  manure,  although  citric 
acid  showed  the  presence  of  152  lbs.  of  soluble  phosphoi'ic  acid  per 
acre.  The  barley  crop,  on  the  other  hand,  shov>red  no  deficiency  due 
to  the  absence  of  potash,  although  citric  acid  showed  only  57  lbs.  per 
acre.  The  case  becomes  stronger  when  it  is  recollected  that  a  bai'ley 
crop  takes  up  more  potash  than  phosphoric  acid. 

It  is  «hoAvn  in  the  paper  that  nearly  the  Avhole  of  the  excess  of 
phosphoric  acid  applied  as  superphosphate  is  found  soluble  in  hydro- 
chloric acid  in  the  first-9  in.  of  soil,  and  that  about  one-half  of  this 
amount  is  soluble  -in  citric  acid.  On  the  other  hand,  of  the  excess  of 
potash  applied  as  potassium  salts,  only  two-thirds  i-emains  soluble  in 
hydrochloric  acid  in  the  first  9  in.,  and  of  this  quantity  a  little  more 
than  one-third  is  soluble  in  citric  acid.  The  case  is  entirely  altered 
Avhen  we  come  to  the  farmyard  manure  plot.  According  to  the  pub- 
lished estimate  of  the  composition  of  the  farmyard  manure,  this  plofc 
receives  about  one-fifth  more  phosphoric  acid  than  is  applied  as 
superphosphate,  and  more  than  twice  as  much  potash  as  is  applied 
as  potassium  salts.  We  find,  however,  in  the  first  9  in.  of  the  farm- 
yard manure  plot  less  phosphoric  acid  than  Avhere  superphosphate 
has  been  used,  the  deficiency  per  acre  amounting  to  about  1,000  lbs. 
If  we  regard  the  potash  the  result  is  still  more  striking,  the  per- 
centage of  potash  soluble  in  citric  acid  being  no  greater  than  Avhere 
less  than  half  the  amount  of  potash  had   been  applied   as  potassium 
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salts,  while  tlie  potash  soluble  ixa  hydrochloric  acid  is  less  than  on 
any  plot  save  t«vo  in  the  whole  field.  The  calculation  per  acre  sIioaa-s 
that,  notwithstanding  the  supposed  application  of  8,930  lbs.  of  potash 
per  acre,  the  farmyard  manure  plot  contains  less  potash  soluble  in 
hydi'ochloric  acid  than  any  plot  in  the  field  save  one.  The  question 
certainly  calls  for  investigation.  Is  the  published  estimate  of  the 
composition  of  the  farmyard  manure  excessive  ?  Has  the  large 
amount  of  decomposing  organic  matter  on  this  plot  kept  the  phos- 
phoric acid,  and  especially  the  potash,  in  a  soluble  form,  and  cairicd 
them  into  the  subsoil  ?  Or  has  the  silica  of  the  straw  helped  to  form 
insoluble  compounds  with  the  potash  ? 

The  amounts  of  total  potash,  and  of  potash  soluble  in  hydrochloric 
acid,  did  not  form  a  veiy  regular  series,  and  it  was  difficult  to  form 
conclusions  from  them.  According  to  the  figures,  the  use  of  nitrate 
of  soda  had  been  attended  with  a  serious  loss  of  potash,  which  we 
must  suppose  to  have  passed  into  the  subsoil.  This  point  certainly 
demands  further  enquiry.  The  method  used  by  Dr.  Dyer  to  extract 
the  potash  soluble  in  hydrochloric  acid  does  not  seem  satisfactory,  no 
definite  time  of  digestion  being  specified.  In  the  official  United 
States  method,  5  grams  of  soil  are  digested  with  50  c.c.  of  hydro- 
chloric acid,  sp.  gr.  1"11.5,  in  a  stoppered  bottle,  during  40  hours  at 
100°.  In  other  recognised  methods  a  definite  period  of  digestion  is 
always  adhered  to. 

Mr.  Lloyd,  referring  to  experiments  which  he  had  had  occasion  to 
make  with  an  object  similar  to  that  which  the  author  of  the  paper 
had  In  view,  said  that  he  had  met  with  the  difficulty  to  which  Mi-. 
Warington  referred,  arising  from  the  presence  of  varying  amounts  of 
chalk  In  soils  ;  it  was,  however,  overcome  by  first  neutralising  the 
soil.  Using  decinormal  hydrochloric  acid,  he  had  found  that  the 
method  gave  useful  practical  results.  He  then  drew  attention  to 
experiments  made  by  the  late  Dr.  yoelcker  at  Woburn,  which  showed 
that  phosphate  of  alumina  was  a  much  better  fertilising  agent  than 
bone  phosphate,  and  pointed  out  that  this  result  did  not  agree  with 
Dr.  Dyer's  conclusion  that  iRedonda  phosphate,  containing  much 
phosphate  of  alumina,  gave  up  only  9  per  cent.,  while  bone  phosphate 
gave  up  100  per  cent,  on  treatment  with  the  citric  solution. 

Dr.  J.  VOELCKER  emphasised  the  importance  of  studying  the  be- 
haviour of  soils  under  a  great  variety  of  conditions,  and  also  of  using 
air  dried  soils,  such  as  Dr.  Dyer  had  operated  on,  instead  of  soil  dried 
at  100°,  as  drying  was  undoubtedly  productive  of  change. 

Mr.  Hughes  thought  that  sufficient  value  had  not  been  attached 
by  the  author  to  the  analysis  of  soils  as  hitherto  cari'ied  on  by  the 
old  methods.  He  asked  why  Dr.  Dyer  had  selected  for  examination 
a  soil  on  which  a  crop  specially  requiring  nitrogen,  and  not  potash 
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or   phosphoric  acid,  had  been  raised.     He  questioned  the  necessity 
of  shaking  up  so  much  as  Dr.  Dyer  recommended, 

Mr.  SiBSON  said  it  was  necessary  to  remember  that  the  available 
plant  food,  will  vary  with  the  order  of  the  crops,  the  material  differ- 
ences discovered  in  the  acidity  of  many  root  saps  indicating  this, 
although  only  one  factor  amongst  those  causing  the  remai'kable 
variations  in  ability  exhibited  by  plants  of  acquiring  their  supply  of 
nutriment,  which  must  obviously  complicate  any  process  of  estimat- 
ing available  constituents.  Another  important  question  was  as  to 
the  effect  of  a  1  per  cent,  citric  acid  solution  on  the  residual  phos- 
phoric acid  from  a  previous  dressing  of  superphosphate,  which  had 
combined  with  the  oxide  of  iron  in  the  soil,  this  being  known  to  possess 
an  infei-ior  fertilising  value  compared  with  recently  applied  phosphate. 

Dr.  Dyer,  in  reply,  thanked  Sir  Henry  Gilbert  and  Mr.  Warington 
for  having  supplemented  his  account  of  the  literature  of  the  subject, 
and  admitted  the  difficulties  advanced  by  the  latter  as  to  the  inter- 
pretation of  the  sap  acidity  figures,  and  also  the  possibility  that  some 
other  solution  than  the  one  he  had  used  might,  at  any  rate  in  some 
cases,  better  repi-esent  the  action  of  the  sap.  It  was  to  be  reraem- 
bei'ed,  however,  that  any  method  that  might  be  adopted  must  be  an 
arbitrary  one,  and  that  the  object  to  be  attained  was  to  select  the  best 
arbitrary  solvent  for  all-i"0und  use  in  soil  analysis.  At  all  events,  the 
1  per  cent,  solution  of  citric  acid  appeared  to  afford  fairly  consistent 
results  in  the  case  of  the  soil  examined.  The  difficulty  as  to  soils 
rich  in  carbonate  of  lime  was  one  which,  as  Mr.  Lloyd  pointed  out, 
might  be  met  by  using  an  additional  quantity  of  citric  acid  cor- 
responding to  the  carbonate  of  lime  present — a  tolerably  simple 
matter. 

With  regard  to  the  apparent  relative  power  of  the  barley  roots  to 
assimilate  phosphoric  acid  and  potash,  to  which  Mr.  Warington  had 
alluded,  it  was  no  doubt  a  fact  that  in  face  of  a  comparatively  small 
quantity  of  soluble  potash  indicated  on  certain  plots,  the  crop  suffered 
far  less  than  on  the  phosphoric- acid-starved  plots,  although  the 
actual  quantity  of  soluble  phosphoric  acid  in  the  latter  exceeded  that 
of  the  soluble  potash  on  the  potash-starved  plots.  But  in  the  text  of 
the  paper  it  was  pointed  out  that  the  samples  of  soil  were  drawn  in 
the  autumn,  just  after  the  crop  had  withdraw-n  its  yearly  share  of 
available  potash,  and  before  the  winter  had  done  its  work  of 
"  weathering  " — alwaj-s  assumed  to  be  of  great  importance  in  the 
liberation  of  natural  potash. 

The  email  quantity  of  phosphoric  acid  and  potash  found  in  the 
farmyard  manure  plots  was,  no  doubt,  strikingly  small  compared 
with  the  estimated  additions  and  theoretical  accumulations.  Pos- 
sibly,   as    Mr.    AVarington    suggested,   the    estimates   of   addition  in 
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inamire  might  be  too  high,  but  it  seemed  more  probable  tliat  on  these 
plots  more  fertilising  matter  had  been  carried  downward  than  in  the 
case  of  the  artificial!}-  manured  plots.  Unfortunately  no  subsoil 
samples  had  been  taken,  so  that  what  had  occurred  below  the  top 
9  inches  was  so  far  unknown. 

The  figures  for  total  potash,  representing  chiefly  undecomposed 
potassic  minerals  (such  as  felspar,  &c.),  corresponded  to  such  enorm- 
ous quantities  of  potash  (frequently  1"5  per  cent,  of  the  dry  soil)  that 
comparatively  small  variations,  one-  or  two-  or  three-tenths  per  cent., 
such  as  would  occur  in  different  parts  of  the  same  field,  altogether 
upset  and  overwhelmed  the  minor  differences  in  presumably  "  avail- 
able "  potash,  and  were  of  very  small  significance.  N'or  did  he  attach 
much  importance  to  the  solubility  in  hydrochloric  acid ;  it  was,  as  he 
had  pointed  out,  largely  a  function  of  the  quantity  of  acid  used  and 
the  time  of  digestion.  The  results  might,  perhaps,  have  been  more 
consistent  had  he  taken  mo7'e  than  10  c.c.  of  strong^  acid  for  10  errams 
of  soil,  a  quantity  which  Mr.  Warington  thought  too  small,  though  it 
was  to  be  remembered  that  after  this  had  been  slowly  evaporated  off" 
on  a  "water  bath,  10  c.c.  more  of  strong  nitric  acid  were  used.  But 
seeing  that  even  this  quantity  of  acid  extracted  tons  of  potash  per 
acre  fi-om  soil  practically  shown  to  be  now  suffering  from  potash 
starvation,  it  did  not  seem  to  matter  whether  a  little  more  or  less 
were  got  out.  What  the  results,  however,  did  seem  to  show  was  that 
the  quantity  of  potash  soluble  in  hydrochloric  acid  was  apparently  a 
useless  and  unreliable  datum  in  soil  analysis — -useless,  perhaps,  in 
cases  of  extreme  richness  or  extreme  poverty. 

With  regard  to  the  question  asked  by  Mr.  Hughes,  the  barley  field  had 
been  chosen  because  both  its  history  and  the  yield  of  its  various  plots 
indicated  both  the  phosphatic  and  potassic  starvation  and  repletion  in 
various  phases,  though,  no  doubt  if,  under  the  same  conditions,  a 
turnip  field  could  have  been  selected,  it  would  have  been  preferable. 
There  was  obviously  room  for  a  great  deal  more  work  in  the  same 
direction  ;  he  was  at  present  engaged  in  examining  the  Rothamsted 
wheat  soils. 

The  President  said  that  Dr.  Dyer's  paper  undoubtedly  dealt  watli 
a  subject  of  great  interest,  the  determination  of  available  as  dis- 
tinguished from  total  mineral  plant  food  being  obviously  of  great 
importance,  not  only  as  a  means  of  arriving  at  estimates  of  the 
fertility  of  soils,  but  also  in  dealing  with  that  very  difficult  question — 
the  value  of  unexhausted  improvements.  All  methods  devised  to 
such  an  end  were  necessarily  empirical,  and  their  value  would  only  be 
ascertained  after  long  experience  ;  were  it  not  that  the  Rothamsted 
soils  afforded  the  means  of  testing  the  conclusions  arrived  at,  it; 
would  be  difficult  to  say  whether  Dr.  Dyer's  method  was  a  good  one 
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for  practical  purposes  and  in  advanes  of  those  previously  sugo^ested; 
the  results  Dr.  Dyer  had  arrived  at  were,  hoAvever,  of  a  character 
which  a  knowledge  of  the  soils  examined  appeared  to  justify.  He 
knew,  said  the  President,  from  conversation  with  Sir  John  Lawes, 
Ihat  this  was  Sir  Jo'm's  view  ;  and,  moreover,  that  Sir  John  Lawes 
took  the  greatest  interest  in  the  work,  and  was  of  opinion  that  the 
proser'ution  of  the  inquiry  on  lines  such  as  were  indicated  in  the 
paper  was  of  the  greatest  importance  to  agricultaral  science.  What- 
ever the  ultimate  opinion  as  to  the  value  of  the  method  advocated  by 
Dr.  Dyer,  bis  paper  would  have  the  effect  of  calling  attention  to  the 
subject,  and  to  the  opportunities  it  afforded  for  research.  It  w'as 
important  that  chemists  who  desired  to  study  these  problems  should 
realise  what  a  mine  existed  at  Rothamsted  from  which  information 
could  be  gathered  by  all  who  were  prepared  to  patiently  devote 
themselves  to  inquiries  such  as  Dr.  Dyer  had  indicated ;  there — ^and 
nowhere  else  in  the  world — soils  were  at  disposal,  avv'aiting  examina- 
lion,  tlie  history  of  whii;h,  during  the  past  50  years,  was  accurately 
recorded,  and  such  an  opportunity  ought  not  to  be  neglected. 

115.  "  The  behaviour  of  the  more  stable  oxides  at  high  temperatures, 
Pai't  II,"    By  A,  A.  Read, 

The  author  has  heated  the  more  stable  oxides  at  a  temperature  of 
about  1750°,  and  i^ecords  the  extent  to  which  decomposition  (if  any) 
occurred  at  that  temperature.  He  finds  that  SbjOj  is  converted  into 
SabOs,  V2O5  iiifo  V2O3,  Fe.Oj  into  Fea04,  and  that  the  oxides  of  cobalt 
and  nickel  give  up  the  whole  of  their  oxygen,  being  reduced  to  the 
metallic  state.  In  the  case  of  molybdic  oxide,  uranium  trioxide  and 
stannic  oxide,  a  slight  loss  of  oxygen  occurred.  The  oxides  CaO, 
SrO,  raO,MgO,  ZnO,  CdO,  AlA,  hi,0^,  Di^Os,  CeO^,  ZrO^,  TiO^, 
PbO,  Bi,0„  Nb,03,  Ta^Oa  and  WO3  were  unaltered, 

116.  "The  stability  of  the  oxides  considered  in  relation  to  the  periodic 
law."    By  G.  H,  Bailey,  D.Sc,  Ph,D. 

Taking  the  temperature  of  decomposition  as  an  index  of  stability, 
the  author  arrives  at  the  following  generalisations  as  to  the  stability 
of  the  typical  oxides  in  relation  to  the  atomic  weights  of  the  elements 
from  which  they  are  derived  : — 

(1.)  That  in  the  evefi  series  the  oxides  are  more  stable  the  higher 

the  atomic  weight. 
(2.)   That  in  the  odd  series   they   are   less  stable  the    higher  the 

atomic  weight. 


I 
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He  tlien  proceeds  to  consider  the  extent  to  wTiicli  the  various 
elements  combine  with  oxygen,  and  draws  the  conclusions — 

(1.)  That  in  the  even  series  the  higher  the  atomic  weight,  the 
greater  in  extension  is  the  tendency  to  combine  with  oxygen. 

(2.)  That  in  the  odd  series  there  is  little  tendency  to  form  per- 
oxides, but  such  as  exist  show  that  the  tendency  to  form 
such  oxides  decreases  as  the  atomic  weight  rises. 

He  is  of  opinion  that  the  diametrically  opposite  bearing  of  the  odd 
and  even  series  in  regard  to  the  stability  of  the  oxides  is  an  indica- 
tion that  the  attraction  for  oxygen  is  inflaenced  by  the  mag-netic 
state  of  the  elements,  those  of  the  even  series  being  usually  regarded 
as  paramagnetic,  and  those  of  the  odd  series  as  diam  ignetic. 

117.  "Interaction  of  benzil  and  benzylamine  in  presence  of  zinc  chlo- 
ride: a  preliminary  note."  By  Francis  R.  Japp,  F.R.S.,  and  W.  B, 
Davidson,  M.A.,  B.Sc. 

When  benzil,  benzylamine  and  zinc  chloride  are  heated  together  at 
100°,  a  product  is  obtained  from  which  the  authors  have  isolated 
three  compounds  :  (1)  tetraphenylazine,  Co^HooXj  (ra.  p.  2-1:6°)  ;  (2)  a 
compound  melting  at  16-i^,  and  having  the  formula  Cj^HooXq  ;  and  (8) 
a  double  compound  of  an  organic  chloride  with  zinc  chloride,  which 
is  deposited  fi-om  its  alcoholic  solution,  on  the  addition  of  ether,  in 
lustrous  crystals  of  the  formula  (C3oH29K'2Cl)2ZnCl2,3(C2H3)20,  melt- 
ing at  248°. 

When  exposed  to  the  air,  these  crystals  give  off  their  "  ether  of 
crystallisation."  Tbe  chloride  C35H09X2CI,  when  isolated  from  the  zinc 
compound,  forms  prisms  which,  when  rapidly  heated,  melt  at  253°. 

The  compound  C26H22N2  is  a  tertiary  amine,  and  unites  directly 
with  benzyl  chloride  to  form  the  chloride  C35H29XiCl,  which  is  theie- 
fore  a  quai'ternary  ammonium  chloride. 

Suspecting  that  these  two  compounds  might  be  benzyl-derivatives 
of  lophine,  the  authors  heated  lophine  with  benzyl  chloride,  and  fountl 
that  the  same  two  substances  were  formed  in  the  interaction.  The 
compound  CssHajXa  is,  therefore,  benzyllophine, 

CeH..C-N(C.H:) 

C,H/C X^^  ^^^^' 

and  the  chloride  C35Hi9X2Cl  is  dihenzi/lhphinium  chloride, 

CeH,.C-NVCl(C,HOa.    „„^ 

the  latter  corresponding  with  Kiihn's  di^thyllophinium  iodide. 
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The  following  equations  express  the  formation  of  the  two  com- 
pounds : — 

1.  CuH.oO,  +  2C6H5-CH,-NH,  =  CssHo.N^  +  2H,0  +  H^, 

2.  2CuH,oOo  +  GCeHs-CHo-NHa  +  ZnCi,  = 

2C35H29N3CI  +  2NH3  +  Zn(0H)2  +  2H20  +  2H2. 

These  compounds  yield  the    platinichlorides  (C28H22N2,HCl)2PtCU 

and    (C35H29N2Cl)2PtCl4. 

The  authors  propose  to  ascertain  whf^ther  a  similar  interaction 
occurs  with  other  primary  amines  of  the  formula  R'-CHj'XHj  and 
other  diketones. 


At  the  next  meeting,  on  March  1st,  the  following  paper  will  be 
read  — 

"  The  aerial  oxidation  of  turpentine  and  essential  oils."  By  G.  T. 
Kingzett. 


HAhRi§ON  Aiiu  ao>s,  Printers  iu  Ordinary  to  Her  Majcstv,  St.  Martin's  Lane. 


Issued  10/3/1894. 


PROCEEDINGS 


CHEMICAL    SOCIETY. 


No.  135.  Session  1893-94. 


March  1st,  1894.     Dr.  Armstrong,  President,  in  the  Chair. 

Messrs.  Henry  E.  Burgess,  F.  D.  Chattaway,  Walter  Grafton, 
D.  H.  Jackson  and  A.  Lapworth  were  formally  admitted  Fellows 
of  the  Society. 

The  list  of  Officers  and  Council  nominated  by  the  Council  for 
election,  at  the  Anniversary  Meeting  in  March,  was  read  from  the 
Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  ^lessrs. 
Robert  William  Buttenier,  St.  Mary's  Godalming ;  George  Hugh 
Gabb,  91,  Elgin  Avenue,  W. ;  Matthew  A.  Parker,  13,  Hamilton 
Crescent,  Partick,  Glasgow ;  James  Swinburne,  4,  Hatherley  Road, 
Kew  Gardens. 

The  following  papers  were  read  : — 

118.  "  The  aerial  oxidation  of  terpenes  and  essential  oils."    By  C.  T. 

Kingzett. 

After  referring  to  his  previous  work  on  the  subject,  the  author 
describes  the  results  of  an  examination  of  a  number  of  oily  and  semi- 
resinous  products  obtained  on  oxidising  various  turpentines  by 
passing  air  either  into  the  oil  or  into  a  mixture  of  the  oil  and  water. 

It  is  found  that  when  any  terpene  is  oxidised  by  air  in  the  presence 
of  water,  or  when  the  oxidised  oil  is  shaken  up  with  water,  the 
aqueous  solution  always  contains  hydrogen  peroxide  and  a  substance 
that  may  be  obtained  by  evaporating  off  the  water,  this  latter  at  the 
ordinary  temperatui'e  of  the  atmosphere  having  the  consistency  of  soft 
pitch,  and  being  very  bitter  to  the  taste.  Analyses  are  quoted  of  a  con- 
siderable number  of  samples  prepared  fi^om  various  oils,  showing  that 
the  composition  of  the  substance  is  approximately  represented  by  the 
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formula  CioHieO-*.     It  appears  to  yield   some   cymene   when  distilled 
with  dilute  sulphuric  acid. 

When  Russian  turpentine  is  oxidised  in  the  presence  of  water  and 
the  aqueous  solution  is  distilled,  a  small  quantity  of  a  light-yellow 
coloured  oil  passes  over,  which  darkens  on  standing,  and  has  a 
characteristic  smell  something  like  that  of  thymol.  About  23  grams  of 
this  oil  were  obtained  by  distilling  25  litres  of  the  fluid.  On  analysis  it 
gave  numbers  approximating  to  those  corresponding  with,  the  formula 
CioHuO  ;  but  on  distilling  tbis  oil,  after  drying  it  over  calcium 
chloride,  only  a  portion  passed  over  between  180°  and  205°,  leaving  a 
viscid  residue. 

When  oxidised  Russian  turpentine  is  evaporated  down  on  the  water 
bath  until  all  the  volatile  matter  has  apparently  been  driven  off,  and 
the  residue  is  dried  at  100^,  a  dark  brown  translucent  mass  is  ob- 
tained, which,  when  cold,  is  quite  hard  and  brittle ;  an  analysis  of 
this  substance  shows  that  it  has  a  composition  represented  roughly 
by  the  formula  doHuOj.     Other  oils  afford  somewhat  similar  results. 

The  author  believes  that  in  the  limited  oxidation  (by  air)  of  essen- 
tial oils  the  terpene  grouping  is  not  broken  down,  as  he  has  ascer- 
tained, by  special  investigation,  that  the  acetic  acid  which  sometimes 
accompanies  the  other  products  when  the  process  is  conducted  in  the 
presence  of  water  is  not  observed  to  be  present  if  only  pure  or  refined 
oils  are  employed,  and  he  has  not  met  with  any  product  which  can  be 
assumed  to  contain  less  than  10  atoms  of  carbon  in  the  molecule. 

The  author  does  not  propose  to  continue  the  study  of  these  sub- 
stances, and  will  be  pleased  to  supply  any  quantity  of  the  chief 
products  to  any  chemist  who  may  desire  to  examine  them. 

The  experiments  have  been  carried  out  with  the  assistance  of  Mr. 
D.  Homfray,  B.Sc. 


119.  "The  amides  of  sodium,   potassium    and  lithium."     By  A.  W. 

Titherley,  B.Sc. 

Sodamide  (NaNHo)  was  prepared  by  the  action  of  dry  ammonia  on 
sodium  heated  to  300 — 400°  in  a  polished  iron  retort ;  as  obtained 
in  this  way,  sodamide  is  a  white  mass,  having  a  distinctly  crystalline 
structure  ;  the  brown  colour  of  the  substance  prepared  by  former 
observers  is  principally  due  to  organic  impurity  in  the  sodium. 
The  product  was  proved  to  have  the  composition  represented  by  the 
formula  NaNHj  by  synthetical  experiments.  When  heated  at 
500 — 600°,  sodamide  decomposes  into  sodium,  nitrogen  and  hydrogen, 
but  no  sodium  nitride  (N"a3N)  is  obtained  ;  in  fact  all  attempts  to  pre- 
pare this  compound  were  unsaccessful.  The  same  is  true  of  disodium 
amide  (NajNH)  which  cannot  be  pi-oduced  by  the  action  of  sodium  on 
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sodamide ;  the  metal,  however,  dissolves  in  the  molten  sodamide, 
forming  a  blue  product,  the  exact  composition  of  which  could  not  be 
ascertained. 

By  acting  with  ammonia  on  heated  sodium  oxide  a  mixture  of 
sodium  hydroxide  and  sodamide  was  obtained. 

Potassamide  (KNH2)  may  be  obtained  as  a  white  solid  by  using 
the  same  method  as  that  used  in  preparing  sodamide.  It  is  less 
brittle  and  softer  than  sodamide,  and  it  melts  at  a  higher  temper- 
ature. It  is  capable  of  crystallising,  and  sublimes  when  heated  to 
about  400°.  No  potassium  nitride  (K3N)  could  be  obtained  by  heating 
potassamide,  the  compound  breaking  up  into  potassium,  nitrogen  and 
hydrogen. 

Lithamide  (LiNHa)  may  be  obtained  by  the  same  method  as  soda- 
mide and  potassamide.  It  is  a  white  crystaline  solid.  Both  sodamide 
and  potassamide  decompose  silica  when  heated  with  it,  silicon  nitride 
and  sodium  silicate  apparently  being  formed.  A  similar  change  occurs 
with  boric  oxide,  boron  nitride  being  one  of  the  products. 

Nitrosyl  chloride  acts  on  sodamide,  forming  potassium  chloride, 
nitrogen  and  water. 

When  sodamide  is  heated  with  alkylic  haloids,  ammonia  is  pro- 
duced and  not  the  corresponding  amine. 


ADDITIONS  TO  THE  LIBRARY. 
I.  Donations. 

Electricity  in  the  Service  of  Man :  A  Popular  and  Practical 
Treatise  on  the  Applications  of  Electricity  in  Modem  Life,  by 
R.  Wormell  (from  the  German  of  A.  R.  v.  Urbanitzky.  Revised  and 
enlarged  by  R.  M.  Walmsley  :  London,  Paris  and  Melbourne,  1893. 

From  the  Authors  and  Publishers. 

Manures  and  the  Principles  of  Manuring,  by  C.  M.  Aikman :  Edin- 
burgh and  London,  1894.  From  the  Author  and  Publishers. 

Johnston's  Elements  of  Agricultural  Chemistry  :  from  the  edition 
by  C.  A.  Cameron.  Revised  and  in  great  part  re-written  by  C.  M. 
Aikman.     17th  edition  :  Edinburgh  and  London,  1894. 

From  the  Editor  and  Publishers. 

United  States  Geological  Survey : — Mineral  Resources  of  the 
United  States — Calendar  year  1891,  by  D.  T.  Day  :  Washington, 
1893.  From  the  Survey. 

Royal  Society  of  Canada  :  Proceedings  and  Transactions,  Vol.  X., 
for  the  year  1892  :  Ottawa,  1893.  From  the  Society. 
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Pamphlets  :  from  the  Authors. 

Extrait  d'une  Etude  de  I'Acide  tetraf  Hiqne  (tavtrique)  et  de  ses 
composes  salins,  par  E.  J,  Maumene:  Chateain'oux,  1894. 

Preliminary  Survey  of  Eucalyptus  Oils  of  Victoria,  by  W.  P. 
Wilkinson  :  Melbourne,  1893. 

The  Estimation  of  Sugars  in  Condensed  Milk,  by  W.  D.  Bigelow 
and  K.  P.  McElroy  :  Ea.ston,  Pa.,  1893. 


At  the  next  meeting,  on  March  loth,  the  following  papers  will  be 
read : — 

"  The  Action  of  Hydroxylamine  on  Formic  Aldehyde."  By  Prof. 
Dunstan  and  Dr.  Bossi. 

"  Derivatives  of  Camphopyinc  Acid."  By  ISIessrs.  J.  E.  Marsh 
and  J.  A.  Grardner. 

"  Halogen  Derivatives  of  Camphene."  By  Messrs.  J.  E.  Marsh 
and  J.  A.  Gardner. 


ANNUAL    GENERAL    MEETING. 

March  22,  at  8  p.m. 


Haebison  and  Sons,  Printers  in  Ordinary  to  Her  Majesty,  St.  Martin's  Lane. 


Issued  17/4/1894. 
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OF    THB 

CHEMICAL    SOCIETY. 


No.  136.  Session  1893-94. 


Marcli  15th,  1894.     Dr.  Armstrong,  President,  in  the  Chair. 

Messrs.  William  G.  Boul,  Frank  Evershed,  and  G.  N.  Huntlj  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
George  Dixon,  Trinity  College,  Cambridge;  Nicholas  Eumorfopoulos, 
1,  Kensington  Park  Gardens,  W. ;  G.  S.  Newth,  29,  Mount  Park 
Road,  Ealing;  Alfred  Nixon,  14,  Entwistle  Street,  Moss  Side,  Man- 
chester; Herbert  Harold  Rohjohns,  King's  School,  Pontefract, 
Torks ;  George  Ryce,  B.A.,  Rathmore  Place,  Cork ;  John  George 
Spenzer,  M.D.,  Ph.D.,  370,  Central  Avenue,  Cleveland,  U.S.A.; 
Arthur  Swainson,  The  Grammar  School,  Beverley;  Edward  Gum- 
ming Thompson,  5,  Gubyon  Avenue,  Heme  Hill,  S.E. 

Of  the  following  papers  those  marked  *  were  read : — 

*120.  "  Formaldoxime."    By  Wyndham  R.  Dunstan,  F.R.S,,  and  A.  L. 
Bossi,  B.Sc,  Ph.D. 

Our  knowledge  of  this  compound,  the  first  member  of  the  series  of 
paraffinic  aldoximes,  is  very  limited,  being  in  fact  represented  only 
by  the  observations  made  a  few  years  ago  by  Scholl  (Ber.,  24,  573), 
who  found  that  the  chief  product  of  the  interaction  of  formaldehyde 
and  hydroxylaraine  was  a  white  amorphous  solid,  which  behaved  as  a 
polymeride  of  formaldoxime.  The  aldoxime  itself  Scholl  was  only 
able  to  study  as  a  solution,  obtained  by  heating  the  polymeride  with 
certain  liquids,  and  as  a  gas  obtained  by  heating  the  dry  polymeride. 
He  showed  that  the  substance  in  these  two  forms  has  a  molecular 
weight  corresponding  with  the  formula  CHjiNOH,  that  it  is  a  powerful 
reducing  agent,  and  in  its  other  properties  behaves  as  an  aldoxime. 

The  authors   have  obtained   formaldoxime  as  a  colourless,  highly 
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refractive  liquid,  boiling  between  84 — 85°,  by  extracting  with  etlier 
a  warm,  freshly  prepared  mixture  of  aqueous  formaldehyde  and 
hydroxylamine  (hydroxylamine  hydrochloride  with  the  calculated 
amount  of  sodium  carbonate),  and  then  fractionally  distilling  the 
ethereal  solution.  All  attempts  to  crystallise  the  liquid  have  failed. 
When  cooled  it  quickly  changes  into  the  solid  polymeride,  and  even 
at  the  ordinary  temperature  it  cannot  be  kept  for  long  without  poly- 
merisation taking  place.  It  has  a  slight  curious  odour,  which  is 
difficult  to  describe,  and  it  burns  with  a  livid  yellow  flame,  produc- 
ing much  hydrogen  cyanide,  CHoNOH  =  HoO  +  HON,  A  deter- 
mination of  the  molecular  -weight  of  the  liquid  by  Raoult's  method, 
using  acetic  acid  as  the  solvent,  gave  a  result  corresponding  with  the 
formula  CHolN-OH. 

Formaldoxime  undei'goes  quantitative  hydrolysis  into  formaldehyde 
and  hydroxylamine  when  it  is  digested  Avith  cold  concentrated  hydro- 
chloric acid,  but  when  it  is  heated  with  dilute  acids,  formic  acid  and 
ammonia  are  also  produced,  owing  to  the  previous  conversion  of 
some  of  the  aldoxime  into  formamide,  HCONHo,  a  mode  of  isomeric 
change  which  is  characteristic  of  these  aldoximes. 

Formaldoxime  readily  decomposes  into  its  nitrlle  (hydrogen  cyanide) 
and  -water  when  it  is  heated  with  aqueous  alkalis,  or  when  it  is  acted 
on  bj'  acetic  chloride.  It  forms  unstable  derivatives  with  the  alkali 
metals  ;  the  sodium  derivative,  CHjNOXa,  is  crystalline  ;  it  explodes 
when  heated,  and  very  readily  loses  water,  becoming  sodium  cyanide. 

When  warmed  with  aqueous  solutions  of  salts  of  silver,  gold, 
copper,  and  mercury,  formaldoxime  acts  as  a  powerful  reducing 
agent.  With  cold  aqueous  copper  sulphate  it  furnishes  a  dark  green 
solution,  which  soon  deposits  crystals  of  a  i-emarkable  copper  salt, 
and  these,  when  kept,  spontaneously  evolve  nitric  oxide.  This  com- 
pound is  still  under  examination. 

When  dry  hydrogen  chloride  is  led  into  the  well  dried  ethereal 
solution  of  formaldoxime,  the  hydrochloride  separates  as  an  amorph- 
ous solid,  which,  however,  may  be  i^eadily  crystallised  from  its  solu- 
iion  in  a  mixture  of  alcohol  and  ether.  When  analj'sed,  the  well 
defined  prismatic  crystals  (m.  p.  136°)  furnished  data  corresponding 
with  the  formula  (CHjN0H)3HCl. 

This  remarkable  salt,  which  can  easily  be  obtained  pure,  constitutes 
a  convenient  source  for  the  preparation  of  pure  formaldoxime.  It 
dissociates  into  the  aldoxime  and  hydrochloric  acid  when  it  is  dis- 
solved in  water,  and  if  the  solution  is  neutralised,  pure  formaldoxime 
may  be  recovered  by  distillation.  The  salt  dissolves  when  warmed  with 
aniline,  and  the  formaldoxime  can  then  be  distilled  from  the  mixture. 
A  similar  ci'XstuWme  hydrohromide,  (CH2N0H)aHBr,  m.  p.  120°,  and 
also  a  hydriodid(\  have  been  prepared. 
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By  tlie  spontaneous  evaporation  of  a  mixture  of  acetic  anhydride 
and  an  ethereal  solution  of  formaldoxime,  a  stable  crystalline  acef- 
formaldoxime,  CH2NO(CH3CO),  was  obtained.  A  molecular  weight 
determination,  using  acetic  acid  as  the  solvent,  gave  a  result  corre- 
sponding with  the  formula  (CH2]S'0'CH3CO)3.  It  melts  sharply 
at  133°.  On  hydrolysis  it  yields  chiefly  formaldehyde,  acetic  acid, 
and  hydroxylamine.  A  crystalline  benzoic  derivative  of  formald- 
oxime was  also  prepared.  This  is  a  stable  substance  melting  at 
168-.5°. 

Having  regard  to  the  theoretical  importance  which  attaches  to  a 
complete  knowledge  of  the  properties  of  formaldoxime,  the  authors 
are  further  investigating  some  of  the  compounds  now  described,  and 
are  preparing  other  derivatives. 

*121.  "  Derivatives  of  camphene  containing  halogens."    By  J.  E.  Marsh 
and  J.  A.  Gardner. 

Methods  are  described  for  obtaining  such  derivatives  (1)  by  the 
action  of  halogens  on  camphene-phosphonic  acids,  (2)  by  the  hydrolysis 
of  substituted  campliene-phosphonic  acids,  (3)  by  direct  substitution 
of  hydi'ogen  in  the  hydrocarbon,  (4)  by  the  splitting  off  of  halhydride 
from  additive  compounds.  This  last  method  affords  a  means  of 
obtaining  substituted  camphenes  from  camphor.  According  to 
Pfaundler,  if  the  dichloride  is  heated,  it  loses  hydrogen  chloride, 
yielding  a  compound  of  the  formula  CioHisCl,  the  existence  of  which 
has,  however,  been  denied  by  Spitzer.  The  authors  find  that  chloro- 
camphene  is  readily  obtained  from,  the  product  of  the  action  ot" 
phosphorus  pentachloride  on  camphor,  Avhen  it  is  boiled  with 
aniline,  or  better,  with  quinoline.  The  chlorocamphene  thus  obtained 
is  a  very  stable  compound,  remaining  unchanged  when  heated  at 
250°  with  quinoline.  It  distils  at  198—200°,  and  is  slightly  la3vo- 
rotatory.  On  distillation  it  collects  in  the  receiver  as  a  solid  of  low 
melting  point. 

The  compound  of  the  formula  CioHjeClz  distils  almost  unchanged. 
But  the  distillate  is  found  to  have  a  much  greater  rotatory 
power  than  the  original  substance ;  and  the  rotatory  power  is 
found  to  increase  on  successive  distillations :  thus  a  substance 
having  a  rotatory  jDower  [aju  =  —9°,  after  one  distillation  had  a 
rotatory  power  of  —19°,  after  two  of  — 30°,  and  after  three  of  —35". 
The  explanation  of  this  effect  has  yet  to  be  found  :  it  may  be  the 
result  of  an  isomeric  change. 

^  Bromocamphene  may  be  obtained  from  camphor  by  mixing  phos- 
phoi'us  trichloride  and  bromine  in  molecular  proportions,  and 
gradually  adding  camphor.     At  tirst  ?,  considerable  amount  of  a  red 
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solid,  probal)ly  a  compound  of  the  formula  CioHi60Br3  is  formed,  but 
after  a  time  tlais  disappears  and  a  clear,  almost  colourless  liquid  is 
obtained.  From  this  a  new  substance,  represented  by  the  formula 
CjfiHieBri,  was  isolated  ;  this  forms  large,  colourless  crystals,  resem- 
bling dipentene  tetrabromide,  which  melt  at  171°.  The  compound 
CioHi6Br2  was  not  obtained. 

The  action  of  chlorine  on  camphene  in  presence  of  alcohol  is  some- 
what violent,  and  does  not  only  afford  chlorocamphene,  but  yields  a 
number  of  liquid  chlorinated  products  which  are  difficult  to  separate. 
The  product,  boiling  at  about  220°,  nearly  corresponds  to  a  chloro- 
camphene. The  boiling  point  is,  however,  20°  higher  than  that  of  the 
chlorocamphene  prepared  from  camphor. 

*122.  "  A  sulphate  of  oxamide."    By  J.  E.  Marsh. 

Oxamide  is  known  to  behave  as  a  weak  acid  and  to  form  salts  with 
metallic  oxides,  but  apparently  it  has  not  been  observed  to  combine 
with  acids  to  form  salts.  I  find,  however,  that  oxamide  dissolves  in 
sti'ong  sulphuric  acid  without  decomposing,  and,  on  adding  water,  it 
is  precipitated  apparently  unchanged,  as  92  and  94  pei\cent.  were  thus 
recovered  in  two  experiments.  The  solution  of  oxamide  in  strong 
sulphuric  acid  may  be  heated  to  above  140°  without  decomposition 
occurring,  although  when  oxalic  acid  is  heated  with  strong  sulphuric 
acid,  it  decomposes  briskly  at  100°.  In  an  experiment  in  which 
2o  grams  of  oxamide,  together  with  10  c.c.  of  strong  sulphuric  acid, 
were  heated  at  100^  on  the  water  bath^  a  solution  was  obtained,  from 
Avhich,  on  cooling,  a  quantity  of  large,  colourless,  transparent  crystals 
were  dejDOsited.  It  was  difficult  to  get  the  crystals  free  from  adherent 
acid,  as  no  solvent  could  be  used  to  wash  it  away  without  instantly 
decomposing  the  compound ;  they  were,  therefore,  filtered  off  and 
dried  quickly  with  blotting  paper.  Analysis  showed  the  crystals  to 
be  disulphate  of  oxamide,  (CONH2H3SOi)2.  Fuming  nitric  acid 
dissolves  the  cr^'stals  Avithout  precipitating  oxamide,  the  solution 
undergoing  violent  decomposition  after  standing  a  few  minutes. 

Oxamic  acid,  C0(NH2)*C00H,  also  dissolves  in  strong  sulphuric 
acid,  and  the  solution  deposits  crystals  on  cooling.  Water  does  not 
cause  any  precipitation  in  this  solution. 

Oxamethane,  CO(IsH2)*C02lilt,  is  completely  hydrolysed  by  dis- 
solution in  strong  sulphuric  acid,  barium  oxamate,  (XH2C203)2Ba  -|- 
SHoO,  being  obtained  from  the  liquid  on  neutralising  it  with  barium 
carbonate. 

*123.  "Fluoplumbates  and  free  fluorine.    By  Bohuslav  Brauner,  Ph.D. 
By  substituting  fluoi'ine  for  oxygen  or  an  acid  radicle  in  several 
compounds  of  tetrad  lead,  by  acting  on  the  oxide  with  fluorhydric  acid 
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and  potassium  liydrogen  fluoride,  the  salt  SKF'HF-PbFi  was  obtained 
as  a  first  member  of  the  series  of  triple  plumbic  fluorides  (Jluo- 
plumbates) .  This  salt  crystallises  in  colourless,  needle-shaped  forms, 
analogous  in  composition  to,  and  isomorphous  with,  th.e  monoclinic 
triple  stannic  fluoride  (fluostannate),  SKF'HF'SnFj,  obtained  by 
Marignac.  On  heating  at  about  230°  the  lead  salt  loses  liydrogen 
fluoride,  and  at  a  higher  temperature  fluorine  is  evolved.  On  attack- 
ing the  triple  fluoride  with  concentrated  sulphuric  acid,  a  lemon- 
coloured  substance  is  obtained,  which  appears  to  be  lead  tetrafluorlde. 

124.  "  The  action  of  nitrosyl  chloride  on  unsaturated  compounds."    By 

William  A.  Tilden,  F.R.S.,  and  Martin  0.  Forster. 

The  authors  have  continued  the  work  begun  by  Tildeu  and  Sud- 
borough  (Trans.,  1893,  479),  and  have  extended  the  investigation  to 
unsaturated  acids  and  several  phenols  and  their  ethers.  Some 
unexpected  anomalies  have  been  encountered,  inasmuch  as  many 
unsaturated  compounds,  which  instantly  unite  with  bromine,  are  found 
to  be  indifferent  to  nitrosyl  chloride  or  are  attacked  very  slowly, 
forming  chlorinated  pi-oducts  instead  of  nitroso-chlorides.  Thus, 
while  phenyl  ethylene  (cinnamene)  and  diphenylethylene  (stilbene) 
combine  with  nitrosyl  chloride,  phenanthrene  and  acenaphthylene  do 
not,  phenanthi^ene  yielding  a  considerable  quantity  of  chloro-sub- 
stitution  derivatives.  Again,  while  the  compounds  obtained  from  the 
majority  of  the  defines  behave  like  hydroximes,  which,  on  hydrolysis, 
yield  hydroxylamine,  a  number  of  the  others — those  from  cinnamene, 
oleic  acid  and  anethol,  for  example — do  not  give  hydroxylamine, 
neither  do  they  aiford  Liebermann's  test.  These  cases,  therefore, 
require  further  investigation  before  the  constitution  of  the  "  nitroso- 
chlorides  "  can  be  regarded  as  settled. 

125.  "  Note  on  the  action  of  nitrosyl  chloride  on  amido-derivativeu  of 
benzenoid  hydrocarbons."  By  William  A.  Tilden,  F.R.S.,  and  J.  H. 
Millar. 

This  wide  field  of  work  has  been  explored  rather  rapidly,  with  the 
object  of  ascertaining  the  general  nature  of  the  interactions  which 
nitrosyl  chloride  is  capable  of  entering  into  with  benzenoid  amines. 
We  are  now  in  a  position  to  state  that  in  the  great  majority  of  cases 
nitrosyl  chloride  behaves  towards  these  compounds  as  tLe  chloride  of 
nitrous  acid,  giving  rise  either  to  nifcroso-compounds  or  diazo-com- 
pounds.  In  a  few  cases  only  it  produces  the  simple  eiiect  of 
chlorination. 

Reserving  details  for  a  future  communication,  the  following  facts 
may  be  regarded  as  established.  In  applying  the  agent,  the  solvent 
used  has  been  generally  ether,  which  is  very  slowly  attacked  by  it, 
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even  in  daylight.  In  a  fe^v  cases  glacial  acetic  acid  has  been  used. 
A  low  temperature  is  usually  necessary. 

Examples  of  Biazotisation. — Aniline  in  ether  readily  yields  diazo- 
amidobenzene,  crystallising  in  characteristic  form  and  melting  at  97°. 

Parachlor aniline  in  ether  gives  j)p-dichlorodiazoamido-benzene, 
melting  at  126 — 127°  (Griess  gave  the'melting  point  125°,  Meldola 
and  Streatfield  130",  Trans.,  53,  670). 

Faranitr aniline  gave  ^p-dinitrodiazoamidobenzene,  m.  p.  224°. 

Ortlwnitraniline  and  met anitr aniline  give  the  corresponding  very 
unstable  diazochlorides. 

Examples  of  the  Formation  of  Xitroso-compounds. — Methylaniline 
yields  niethylphenylnitrosamine,  C6H5]Sr*XO-CH3,  which  separates 
from  the  cold  ethereal  solution  in  the  form  of  the  hydrochloride  as  a 
colourless,  crystalline  mass. 

Dimetliylaniliup  gives  dimethylparaniti'osoaniline  hydrochloride, 
from  which  the  base  C6H4(NO)-N(CH3)2,  m.  p.  85°,  Avas  prepared. 

DipTienylamine . — Diphenylnitrosamine  is  obtained  in  brilliant, 
nearly  colourless  crystals,  m.  p.  66"5°. 

Examples  of  the  Formation  of  IHazoinu'des.- — Phenylhydrazine. — The 
formation  of  the  diazoimide  by  the  action  of  nitrosyl  chloride  on  the 
acetic  acid  solution  of  this  base  has  already  been  described  (Trans., 
1893,  256). 

a-Kaplithylliydrazine  and  ft-napihthylhydrazine  both  yield  the  corre- 
sponding diazoimides  as  easily  fusible  compounds  volatile  in  steam. 

Example  of  Chlorination. — Acetanilide,  dissolved  in  glacial  acetic 
acid,  yields,  when  satui^ated  with  nitrosyl  chloride,  parachloracet- 
anilide,  ra.  p.  173°,  as  the  only  product.  By  protracted  action,  the 
nitroso-compound,  CeHaCL'N-NO-CaHsO,  m.  p.  142*5°,  appears  to  be 
formed. 

126.  "  Action  of  aluminium  chloride  on  heptylic  chloride ;  a  correction." 
By  F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

It  has  been  ascertained  that  the  ketone  of  the  composition  CuHooO, 
referred  to  in  a  previous  note  (Proc,  128,  208),  is  paraheptyltoluene, 
C6Hi3'CO*CgH4*CII3,  and  that  it  is  not  formed  from  heptylic  chloride 
alone,  but  by  the  normal  interaction  of  the  acid  chloride  and  toluene 
in  presence  of  aluminium  chloride.  The  first  communication  was 
made  in  ignorance  of  the  fact  that  toluene  was  present,  and  it  was 
not  until  the  constitution  of  the  ketone  bad  been  determined  that  it 
was  found  that  the  "petroleum,"  which  the  author's  assistant  had 
employed  as  a  diluent  (and  which  had  simply  been  shaken  with 
sulphuric  acid  and  then  distilled),  accidentally  contained  toluene. 
The  facts  that  the  proditct  contained  14  atoms  of  carbon,  and  that  its 
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forrnation   from   lieptylic  chloride  could  be  expressed  by   a    simple 
equation,  served  to  delay  the  discoveiy  of  the  mistake. 

On  oxidation  with  dilute  nitric  acid  the  ketone  yields  a  mixture  of 
terephthalie  and  paratoluic  acids,  together  with  an  oil — probably 
capronic  acid.  The  sparingly  soluble  acid  to  which  the  composition 
CisHioOe  was  provisionally  assigned,  is  therefore  terephthalie  acid, 
the  previous  analysis  having  given  rather  too  much  carbon  and  too 
little  silver  owing,  doubtless,  to  the  presence  of  small  quantities  of 
paratoluic  acid,  which  would  not  be  easily  detected.  When  the 
oxime  of  the  ketone  is  heated  at  100°  with  sulphuric  acid,  it  is 
converted  into  a  crystalline  substance  melting  at  78 — 79°,  which  is 
shoAvn  to  be  heptylparatolaidiyie,  CGHia'CO-NH-CsHi-CHs,  by  the  fact 
that  on  hydrolysis  with  chlorhydric  acid  at  180°,  it  yields  heptylic 
acid  and  paratoluidine. 

127.  "  Oximidosulphonates  or  sulphazotates."   By  Edward  Divers,  F.R.S., 
and  Tamemasa  Haga. 

Among  the  sulphazotised  potassium  salts  discovered  by  Fremy  are 
two  named  neutral  sulphazotate  and  hasic  sulphazotate,  the  former  of 
which  Kaschig  has  shown  to  be  a  hydroxylamine-disulphonate  or 
oximidosulphonate. 

Fully  confirming  Fremy's  observations,  that  his  two  salts  are 
directly  convertible  into  one  another,  the  authors  hold  them  to  be  as 
certainly  salts  of  one  acid — oximidosulphonic  acid — as  are  the  alkali 
orthophosphate  salts  of  one  acid.  Accordingly,  oximidosulphonic 
acid  is  a  tribasic  acid,  of  which  the  three  known  potassium  salts  have 
the  formulse 

KON(S03K)2  HOI^CSOaK),  HON(S03K).,KOX(S03K), 

Eascbig's  salt.  Fremj's  neutral  salt.  Fremj's  basic  salt. 

The  authors  have  obtained  three  sodium  salts,  N'asNSsOvjN'aoHN'SjO, 
and  IS'a2HNS207-2N'a3]SrS207 ;  the  double  salt  of  sodium  not  matching 
that  of  potassium.  They  have  also  prepared  and  analysed  the  barmm 
salt,  BaaCNS.O,).;  the  hydroxy-lead  salt,  (HOPb)3NS207 ;  and  a 
great  number  of  compound  salts — of  sodium  and  potassium  and 
hydrogen  with  each  other,  and  of  these  each  with  barium  and  with 
lead.  They  have  also  obtained  strontiura-sodiura,  strontium-potas- 
sium, calcium,  and  ammonium  salts,  besides  compounds  of  dipotas- 
sium  oximidosulphonate  with  potassium  nitrate  and  with  sodium 
chloride. 

The  neutral  or  two-thirds  normal  alkali  salts,  that  is,  dipotassium 
and  disodium  oximidosulphonates,  are  readily  converted  by  hydrolysis 
into  oxyamidosalphonate  and  sulphate  ;  and  the  corresponding  salts 
of  copper,  zinc,  and  other  common  metals  are  obtainable  only  in  solu- 
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tion.  These  salts  cannot  be  formed  fi-om  the  alkali  salts,  a  fact 
observed  by  Fremy  but  discredited  by  Claus.  For  example,  copper 
sulphate  and  dipotassiuni  or  disodium  oximidosulphonate  can  be 
mixed  in  solution  and  then  crystallised  out  separately  by  evaporation ; 
but  the  formation  of  the  copper  and  other  salts  in  solution  can  be 
effected  by  interaction  of  their  sulphates  and  lead  or  barium  oximido- 
sulphonate. Ammonium  oximidosulphonates  are  also  obtained  fiom 
the  lead  or  barium  salt  and  ammonium  carbonate. 

Xormal  copper,  manganese,  zinc,  and  some  other  oximidosulph- 
onates cannot  exist,  the  attempt  to  form  them  resulting  in  the  pro- 
duction of  the  two-thirds  normal  salt  in  solution  and  a  precipitate  of 
copper  or  other  hydroxide ;  thus  copper  sulphate,  added  so  long  as  it 
occasions  a  precipitate  to  the  normal  sodium  salt,  leaves  disodium 
oximidosulphonate  in  solution  along  with  sodium  sulphate.  Barium 
chloride  and  lead  acetate,  which  yield  normal  salts,  precipitate  these 
from  the  five-sixths  normal  potassium  salt,  and  leave  the  dipotassinm 
salt  in  solution,  from  which,  after  a  little  evaporation,  it  crystallises. 
Such  facts  as  these  were  observed  by  Fremy,  but  his  results  were  not 
accepted  by  Claus.  They  form  an  interesting  part  of  the  evidence 
that  the  neutral  and  basic  sulphazotates  are  salts  of  one  and  the  same 
acid. 

Oximidosulphonates,  likely  to  become  an  important  source  of 
hydroxylamine  (Raschig)  and  of  hyponitrites,  have  liitherto  been 
obtained  by  most  unproductive  and  uncertain  methods,  Raschig's 
patented  process  to  some  extent  excepted.  Fremy  states  that  he 
passed  sulphur  dioxide  into  a  solution  of  potassium  nitrite  and  hydr- 
oxide, but  he  did  not  sapply  the  necessary  details.  Claus  did  not 
find  the  process  productive,  but  the  authors  find  it  to  be  nearly  pei'- 
fect,  giving  easily  and  uniformilj-  95  and  97  per  cent,  of  the  calculated 
quantity,  according  as  hydroxide  or  bicarbonate  is  employed.  All 
that  is  essential  is  to  pass  sulj^hur  dioxide  into  a  solution  con- 
taining potassium  nitrite,  and  either  potassium  hydroxide  or  acid 
carbonate  in  single  molecular  proportions  till  lacmoid  paper  is 
reddened,  keeping  the  mixture  actively  agitated  and  immersed  in 
brine  with  ice  floating  in  it.  The  mother-liquor  is  decanted,  and  the 
crystals  drained  dry. 

The  disodium  salt  is  prepared  in  essentially  the  same  way  ;  but 
being  exceedingly  soluble,  it  has  to  be  separated  by  evaporation.  It, 
however,  crystallises  well,  is  an  anhydrous  salt,  and  can  be  preserved 
much  better  than  the  potassium  salt.  In  consequence  of  its  not 
falling  out  of  solution  during  its  preparation,  some  of  it  is  destroyed 
by  the  sulphui"  dioxide,  so  that  about  one-tenth  of  the  sodium  nitrite 
gets  converted  into  nitrilosulphonate.  To  allow  for  this,  some  sodium 
hydroxide  or  carbonate  has  to  be  used  in  excess   of  that  indicated  by 
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the  equation,  NaXOo  +  !N'aOH  +  2SO2.  Further,  when  the  sulphur 
dioxide  has  been  all  passed  in,  the  nitrilosulphonate  has  to  be  got  rid  of 
bj  hydrolysis  into  imidosulphonate,  because  its  presence  gi*eatly 
endangers  the  existence  of  the  oximidosulphonate. 

The  potassium  oximidosulphonate,  and  also  the  sodium  salt,  but 
the  latter  only  in  very  impure  solution,  ma}'  also  be  prepared  by  the 
action  of  metasulphites  on  nitrites.  The  potassium  salt  can,  however, 
be  quite  easily  prepared  by  this  method  from  potassium  nitrite,  the 
yield  being  over  60  per  cent,  of  the  possible  quantity.  The  only  con- 
dition for  such  success,  besides  that  of  preserving  a  low  temperature, 
is  to  take  somewhat  more  than  3  mols.  of  potassium  metasulphite  to 
2  mols.  of  potassium  nitrite.  The  mixed  solutions  are  to  be  left  some 
time  ice-cold,  and  the  mother  liquor  of  the  resulting  crystals  then 
decanted  whilst  still  ice-cold.  The  salt  is  contaminated  with  nitrilo- 
sulphonate, and  must  be  washed  and  recrystallised. 

To  prepare  a  solution  of  the  disodium  salt,  1  mol.  proportion  of 
sodium  nitrite  is  mixed  with  2  mol.  propoi'tions  of  metasulphite. 
Much  nitrilosulphonate  and  normal  sulphite  are  formed  at  the  same 
time,  and  from  these  the  sodium  oximidosul2:)honate  cannot  be  separ- 
ated. 

Alkali  oximidosulphonates  are  all  unstable,  except  in  the  absence 
of  Avater.  Those  which  are  alkaline  suffer  partial  reversion  to  nitrite 
and  sulphite,  and  when  by  the  interchange  2Na3NS207  -|-  HoO  = 
NaNOo  +  ]Sra.S03  +  NaH.SOa  +  Na-.HXSoO:,  the  solution  becomes 
acid,  hydrolysis  sets  in  and  completes  their  decomposition.  Those 
which  are  neutral  or  slightly  acid  to  test  paper  soon  undergo 
hydrolysis. 

The  fact  of  reversion  of  oximidosulphonate  into  nitrite  and  sul- 
phite has  until  now  escaped  detection.  This  remarkable  change  is 
almost  completed  in  presence  of  very  concentrated  solution  of  caustic 
potash,  slowly  in  the  cold,  quickly  on  heating  :  K3XS2O7  +  2K0H  = 
KXO2  +  2K0SO3  +  HoO. 

Dry  alkali  oximidosulphonates,  kept  at  temperatures  a  little  over 
100°  in  the  air,  slowly  increase  in  weight  by  hydrolysing  in  atmo- 
spheric moisture. 

Oximidosulphonates  decompose  suddenly  when  heated  :  the  normal 
soditim  salt  just  above  180°,  according  to  the  equation  :  2X3^X8307 
=  SXaoSOi  +  SO2  +  X2;  and  the  disodium  salt  at  about  170^ 
partly  in  one  way,  partly  in  another,  as  shown  by  the  equations : 
2Xa.HXSo07  =  X^a.SOi  +  2XaHS04  +  SO,  +  X^:  8Xa2HXS,07  = 
3Xa.S04  +  5Xa^S207  +  (XH,),S207  +  SO,  +  8X2;  while  the 
normal  hydi'oxy-lead  salt  suffers  reversion  into  bydroxy-lead  nitrite, 
lead  sulphite,  and  water  :  (H0Pb)3XSn,0;  =  (H0JPb)X02  +  2PbS0, 
+  HoO. 
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128.  "Derivatives  of  tetoamethylene."     By  W.  H.  Perkin,  jun.,  F.R.S. 
Some    time    since    Freund    and    Gademan    (Ber.,    21,    2692)    eu- 
deavoiired  to  obtain  tetramethyleneamine,     i     '1     \^  ^  ,   from    the 

pTT    .pTJ 

amide  of  tetrametbylene-carboxylic  acid,    i     '  i      '  ,    by    the 

action  of  bromine  and  potash,  but  TN'ithout  success. 

The  reason  for  their  failure  appears  to  lie  in  the  fact  that  the 
amide  used  bjthem  (m.  p.  13«°)  was  impure,  as,  if  the  pure  substance 
i-ecrjstallised  from  ether  and  melting  at  153°  be  employed,  the  action 
proceeds  normally. 

Tetramethyleneamine  is  a  colourless  oil  (b.  p.  82°),  possessing 
a  powerfully  basic  smell  resembling  that  of  amylamine ;  it  mixes 
with  water,  heat  being  evolved,  and  absorbs  carbon  dioxide  with 
avidity. 

The  hydrocJdoride,  CiHgNHCl,  crystallises  from  alcohol  in  long, 
prismatic  needles,  closely  resembling  ammonium  chloride  in  ap- 
pearance; the  p^atimchloride  (C4H9XHCl)2PtC]4,  crystallises  from 
water  in  glistening  orange  octahedra.  The  hydrochloride  of  tetra- 
methyleneamine is   converted  by  interaction  with  silver  nitrite    into 

CHo-CH., 
hydroxytetramethylene,  i        k„,n.T^  >  which  is  a  colourless  oil  boiling 

at  123°.  On  digestion  with  fuming  bromhydric  acid,  hydroxytetra- 
methylene is  converted  into  a  heavy  oil,  readily  separable  into  two 
substances  boiling  at   105°  and   174°    respectively.     The   former   ia 

CHo-CHj 
oromotetraviethyleiie,    '        X-tt^,  >  "whilst  the  latter  is  a  dibromobutane 

of  the  formula,  CiHaBio,  which,  howevei-,  is  not  identical  with  any  of 
the  known  isomerides. 

This  result  appears  to  show  that,  as  in  the  case  of  trimethylene, 
the  tetramethylene  ring  may  under  certain  conditions  be  split  by 
hydrogen  bromide.  These  experiments  are  being  extended  to  othei' 
derivatives  of  tetramethylene  in  order  to  obtain  some  clue  to  the 
course  of  the  action. 

129.  " ^-2-Dimethylglutanc    acid    (COOH  CH,CiCH3),CHjC00H."     By 
W.  Goodwin  and  W.  H.  Perkin,  jun.,  F.R.S. 

Dimethylacrylic  acid  (CH3)oC;CH-COOH,  is  readily  prepared 
by  boiling  methylic  a-brom valerianate,  (CH3)2'CH-CHBr-COoCH3, 
with  alcoholic  potash  (compare  Duvillier,  A.  ch.,  [5],  19, -128)  ;  it 
crystallises  from  light  petroleum  in  colourless  needles  which  melt  at 
69°  ;  when  exposed  to  bromine  vapour  it  is  quantitatively  converted 
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into  a-/3-dibromvalerianic  acid  (CH3)3*CBr*CHBr*C02B[,  which  melts 
at  108—110". 

Ethylic  dimethjlacrylate,  (CH3).,-C:CH-COOaH5  (b.p.  155°),  when 
digested  in  alcoholic  solution  with  ethylic  sodio-malonate  is  converted 
into  ethylic  dimethyl-propanetricarboxylate  EtC03'CH!C(CH3)3  + 
CHc(COcEt)o  =  CO,,EfCH.,-C(CH3)3-CH(COoEt),. 

This  ethereal  salt  boils  without  decomposition  at  203°  (60  mm.), 
and.  on  hydrolysis  yields  the  corresponding  dimethylpropanetri- 
carboxylic  acid,  which  crystallises  from  water  in  colourless  prisms 
melting  at  175".  At  200°  this  acid  is  readily  decomposed  evolviug 
carbon  dioxide,  and  foi'miug  /jVdiniethylglutaric  acid, 

COOH-Cn3-C(CH3)3-CH(COOH).,  = 

CO3  +  C06H'CH2-C(CH3)2-CHoC00H. 

This  acid  crystallises  from  water  in  plates,  and  melts  at  100° ;  when 
digested  with,  acetic  anhydride  it  yields  the  anhydride 

CO-CH2-C(CH3)j-CH,-CO, 

which  melts  at  124°. 

/32-Dimethy]glutaric  acid,  therefore,  like  camphoric  acid,  with 
which,  it  is  probably  closely  allied,  yields  an  anhydride,  which  melts 
at  a  higher  temperature  than  the  corresponding  acid ;  the  investiga- 
tion of  the  products  of  the  condensation  of  ethylic  dimethylacrylate 
with  homologues  of  ethylic  raalonate  is  in  progress. 

130.  "  The  products  of  the  action  of  fused  potash  on  camphoric  acid." 
By  A.  W.  Crossley  and  W.  H.  PerMn,  jun.,  F.R.S. 

Several  years  ago  Hlasiwetz  and  Grabowsky  (A72nalen,  145,  205) 
studied  the  action  of  fused  potash  on  camphoric  acid,  and  stated,  that 
butyric  acid,  pimelic  acid  (isopropyl  succinic  acid),  and  an  hydroxy- 
camphoric  acid,  CioHisOa,  were  obtained.  As  it  seemed  diflBcult  to 
understand  how  butyric^  acid  could  be  formed  from  camphoric  acid, 
and.  as  the  authors  were  anxious  to  investigate  the  various  hydroxy- 
camphoric  acids,  they  decided  to  carefully  repeat  these  experiments. 

They  find  that  the  fatty  acids  formed  during  the  decomposition  con- 
sist of  large  quantities  of  propionic  acid,  and  smaller  quantities  of  at 
least  four  other  fatty  acids,  among  which  are  isobutyric  acid,  iso- 
valerianic  acid(?),  and  an  acid  of  the  formula  C6H12O3,  boiling  at  200"^, 
which  is  probably  isobutyl  acetic  acid,  but  no  trace  of  butj'ric  acid 
could,  be  detected. 

They  have  also  failed  to  obtain  any  hydroxycamphoric  acid,  the  acids 
of  high  boiling  point  which  we  produced  consist  of  large  quantities 
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of   pimelic    acid,    and    small    and  vai-ying    quantities  of   unchanged 
camphoric  acid. 

It  is  hoped  that  the  further  investigation  of  this  subject  Avill  give 
evidence  of  value  in  determining  the  constat ation  of  camphoric  acid. 

131.  "  Conversion  of  ortho-  into  pai^a-,  and  of  para-  into  ortho-quinone 
derivatives.  II.  Dinaphthyldiquinone."  By  S.  C.  Hooker  and 
J.  G.  Walsh,  jun. 

The  authoi's  have  re-examined  the  supposed  /j-dihj-droxydinaphthyl- 
diqainone,  which  Kern  (Bei-.  17,  3019)  obtained  by  oxidising  the 
aa-dinaphthyldi-/3-quinone  discovered  by  Stenhouse  and  Groves. 
According  to  Kern,  the  product  -which  is  formed  on  exposing  an 
alkaline  solution  of  the  quiuone  to  the  air  is  pale  yellow  ;  as,  however, 
one  of  the  authors  had  previously  found  that  when  /3-naphthaquinone 
derivatives  gave  pale  yellow  products,  still  possessed  of  quinonoid 
properties,  the  change  in  colour  involved  a  change  of  the  jS-  into  the 
a-naphthaquinone  derivative,  as  it  was  improbable  that  an  aa-di- 
naphthyldi-/3-quinone  could  yield  an  a-dihydroxy-derivative,  it  ap- 
peared desirable  to  repeat  Kern's  experiments.  The  result  has  been 
the  discovery  that  Kern's  product  is  nothing  more  than  the  well- 
known  /3-hydroxy-a-naphthaquinone.  The  yield,  however,  is  small, 
the  larger  portion  of  the  diquinone  being  converted  into  a  colourless 
compound  or  compounds  soluble  in  water. 


March  22nd,  1894.     Anniversary  Meeting.     Dr.  Armstrong, 
President,  in  the  Chair. 

The  Pi'esident  delivered  an  address,  giving  expression  to  the  views 
that  he  had  been  led  to  form  during  his  long  official  connection  with 
the  Society,  and  claiming  for  it  the  right  to  exercise  far  wider  func- 
tions in  the  future  ou  the  ground  that,  although  named  the  Chemical 
Society  of  London,  it  now  may  be  regarded  as  the  embodiment  of  the 
interests  of  chemical  science  in  the  United  Kingdom. 

Before  presenting  the  Lougstaffi  Medal,  he  referred  to  Dr.  Long- 
staff's  death  in  the  interval  since  the  last  award  of  the  medal, 
and  to  the  lively  interest  which  the  founder  of  the  Research  Fund 
took  in  GUI'  affairs  up  to  the  very  last ;  also  to  Mr.  Mond's  donation 
of  £100  to  the  fund  dui-ing  the  year  ;  and  to  the  income  of  the  fund 
and  the  importance  of  securing  further  contributions.  In  presenting 
the  medal  to  Mr.  Horace  T.  Brown,  F.R.S.,  the  President  referred  to  his 
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early  career  and  the  importance  of  the  services  he  had  rendered  to 
chemical  science,  not  only  directly  bat  also  indirectly,  by  introdacing 
scientific  practices  into  the  brewing  industry. 

The  following  statistics  "were  referred  to  : — - 

Xnmber  of  Fellows,  March,  1S93 1895 

Since  elected  who  have  paid  their  fees 140 

2035 
Removed  on  account  of  non-payment  of  fees  ....      33 

Withdrawn 22 

Deceased 19 

—  74 

Present  number  of  Fellows   , 1961 

Is^urnber  of  Foreign  Members 33 

The  following  Fellows  have  died  within  the  year  : — J.  T.  Brown, 
J.  H.  Bicket,  Dr.  James  Blake,  Russell  Carew,  Col.  F.  C.  H.  Clarke, 
R.  H.  Davies,  "William  Foster,  Samuel  Gale,  C.  H.  Heaton,  H. 
R.  Hind,  Hodgson  Jones,  Dr.  A.  Leibins,  S.  A.  Phillips,  H.  D. 
Pochin,  Charles  K.  Scott,  W.  B.  Tustiu,  H.  B.  Thornton,  John 
Tyndall,  F.R.S.,  and  John  Woodland. 

The  following  Fellows  have  withdrawn  from  the  Society  : — Harold 
Alge]',  Dr.  E.  J.  Ball,  J.  B.  Barlow,  Thomas  Beesley,  F^  W.  Boam, 
George  Collar,  Dr.  T.  Cooksey,  J.  H.  Dagger,  Rev.  G.  Daubenej-, 
Clement  Higgins,  Walter  Hogben,  U.  A.  Jackson,  J.  F.  McAj^thur, 
J.  C.  Mulrean,  G.  Gordon  Parker,  Henry  Piele.  H.  Pilkington,  T.  W. 
Shore,  A.  J.  Smith,  Rev.  C.  J.  Taylor,  A.  Trobridge,  and  A.  Wing- 
ham. 

The  names  of  the  following  Fellows  have  been  removed  from  the 
register,  having  ceased  to  be  Fellows  owing  to  non-payment  of 
the  subscription : — Dr.  L.  Bernstein,  T.  F.  Barbour,  P.  C.  Bunn, 
R.  G.  Christopher,  Adolph  Dresel,  A.  C.  Diogo,  R.  S.  Edwards,  G-.  W. 
Gibson,  T.  A.  Hedley,  Rev.  H.  Heap,  A.  C.  Holborn,  A.  H.  Jackson, 
J.  C.  Jackson,  A.  H.  Knight,  F.  T.  Knott,  T.  H.  Leeming,  Dr.  C. 
Morfit,  J.  L.  MacMillan,  Dr.  W.  Mackey,  W.  E.  Matthews,  Frank 
Mousley,  W.  B.  I^esbit,  W.  S.  Newman,  T.  A.  Pooley,  G.  L.  Rait, 
A.  P.  Smith,  J.  Snodgrass,  R.  St.  Stephens,  P.  Y.  Sheshadri,  F.  W. 
Shaw,  James  Sibnn,  H.  K.  Tompkins,  and  E.  W.  Whieldon. 

The  Society  has  lost  one  of  its  foreign  members,  Edmond  Fremv, 
who  died  early  in  March. 

Although  the  increase  in  the  number  of  Fellows  diunng  the  year 
is  satisfactory,  and  the  number  large,  when  it  is  considered  how  wide 
are  the  applications  of  chemical  science,  and  that  the  aid  of   the 
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cliemist  must  ere  long  be  recognised  as  essential  to  the  prosperity  of 
a  majority  of  industries,  the  Society  should  be  able  to  count  on  a 
far  larger  measure  of  support  in  the  future — certainly  every  member 
of  the  Society  of  Chemical  Industry  should  belong  to  it,  and  many 
pharmacists.  Discussing  the  question  of  qualification  for  the  fellow- 
ship, the  President  expressed  the  opinion  that  it  would  probably  be 
advantageous  to  remove  the  word  "qualification  "  from  the  certificate, 
and  to  adopt  a  principle  of  absolute  free  trade,  such  as  prevails  in 
the  sister  society  in  Berlin,  with  the  object  of  interesting  as  many  as 
possible  in  the  work  of  the  Society. 

The  misuse  of  the  letters  F.C.S.  was  adverted  to. 

The  Society's  publications  were  next  considered.  The  1893  volume 
of  Transactions  contains  no  fewer  than  104  papers,  occupying  1,432 
pao-es,  that  published  in  the  previous  year  having  contained  only 
90  papers,  occupying  1,096  pages.  Of  the  two  volumes  of  Abstracts 
published  in  1893,  the  organic  section  contains  1.228  notices,  occupy- 
ing 744;  pages ;  whilst  the  general  section  contains  1,418  abstracts, 
occupving  612  pages.  The  index  to  the  Transactions,  Abstracts, 
and  Proceedings  occupies  no  fewer  than  158  pages.  Compared  with 
those  of  the  previous  year,  these  statistics  indicate  that  296  more 
papers  have  been  abstracted,  although  from  the  more  concise  style 
of  absti-acting  adopted,  the  abstracts  are  contained  in  180  fewer  pages. 
The  number  of  communications  made  to  the  Society  during  the 
session  has  been  131. 

After  pointing  out  that  chemical  literature  is  fast  becoming  un- 
manageable and  uncontrollable  from  its  very  vastness,  the  President 
proceeded  to  argue  that  it  would  be  of  great  advantage  to  centralise 
the  publication  of  chemical  papers  as  far  as  possible,  and  that  tliere 
should  be  one  journal  for  each  country.  No  fewer  than  2,500  copies 
of  the  Society's  journal  went  into  circulation,  and  the  Society  had 
now  so  thoroughly  established  its  position,  and  was  so  far  reaching 
in  its  organisation,  that  it  had  a  right  to  expect — indeed  demand — 
the  support  of  British  chemists  generally.  It  must  be  to  the  advaut- 
acre  not  onh"  of  English  speaking  chemists,  but  of  chemists  through- 
out the  world,  that  such  support  should  be  accorded  to  it. 

Having  discussed  this  subject  at  length,  and  the  relation  of  the 
Society  to  other  bodies,  including  the  Royal  Societies  of  London  and 
Edinburgh,  the  attitude  of  authors  communicating  their  papers  else- 
where was  commented  on,  and  the  necessity  of  consolidating  the 
interests  of  chemists  in  this  country  in  order  that  their  work  may  be 
treated  with  the  respect  it  deserves  was  emphasised. 

The  importance  of  action  being  taken  by  the  Society  of  Chemical 
Industry  to  focus  all  information  relating  to  applications  of  chemical 
science  to  iudu.stry  was  then  referred  to ;  and  also  the  desirability  of 
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steps  being  taken  to  organise  a  system  of  publishing  physical  papers 
and  abstracts,  the  hope  being  expressed  that  the  Physical  Societ}-  of 
London  wonld  soon  undertake  this  work. 

The  necessity  of  greater  care  being  taken  by  authors  in  the  prepa- 
ration of  their  papers  next  came  under  discussion,  greater  conciseness 
being  advocated,  as  -well  as  more  attention  to  literary  style. 

The  abstracts  of  papers  published  elsewhere  were  referred  to  as  very 
satisfactory  on  the  whole,  although  they  coald  not  be  regarded  as  by 
any  means  a  complete  presentment  of  the  work  that  was  being  done. 
The  necessity  of  occasionally  monographing  the  state  of  knowledge 
with  i^egard  to  various  special  fields  of  work  was  referred  to,  and  the 
hope  expressed  that  before  long  arrangements  would  be  made  to  place 
such  accounts  in  the  hands  of  the  Fellows. 

The  character  of  the  Proceedings  was  then  considered,  and  the 
opinion  expressed  that  this  should  be  in  every  way  an  official  publi- 
cation, entirely  under  the  control  of  its  recognised  official  editors. 

The  additions  to  the  library  having  been  noted,  reference  was 
made  to  the  near  approach  of  the  time  when  the  shelf  room  would 
be  exhausted.  The  probable  insufficiency  at  no  distant  date  of  the 
accommodation  afforded  by  the  meeting  room  was  also  commented 
on.  The  expectations  that  the  structural  alterations  made  daring 
the  previous  year  and  the  introduction  of  the  electric  light  would 
greatly  conduce  to  the  comfort  of  those  attending  the  meetings  has 
been  fully  confirmed  during  the  session.  The  objects  to  be  secured 
by  the  meetings  were  next  considered. 

The  publication  of  the  Stas  and  Kopp  memorial  lectui^es  was  noted. 
The  delivery  of  addresses  in  memory  of  von  Hofmann  having  been 
commented  on,  reference  was  made  to  Dr.  Caro's  monogi'aph  giving 
the  history  of  the  development  of  the  coal  tar  colour  industry,  in 
which  von  Hofmann's  influence  was  very  fully  taken  into  account, 
and  to  the  lessons  to  be  learnt  from  the  contemplation  of  von  Hof- 
mann's career. 

Referring  next  to  the  events  of  the  year  which  are  of  interest  to 
chemists,  mention  is  first  made  of  the  Rothamstead  jubilee,  and  to 
the  public  recognition  of  Dr.  Gilbert's  great  services  which  it  had 
involved. 

The  equipment  of  a  laboratory  for  its  examinations  by  the  Institute 
of  Chemistr\"  is  spoken  of  as  a  step  which  cannot  fail  to  have  most 
important  results,  and  which  may  be  said  to  have  established  the 
Institute  on  a  firm  basis.  The  inestimable  value  of  a  broad  training 
such  as  is  now  demanded  of  candidates  by  the  scheme  introduced  by 
the  late  President,  Prof.  Tilden,  is  also  referred  to. 

Other  topics  dwelt  on  are  the  establishment  of  a  research  depart- 
ment  in  connection  Avith   the   Imperial  Institute  charged  wHth  the 
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examination  and  exploitation  of  the  innumerable  natm^al  products 
from  India  and  tlie  Colonies  collected  together  at  tlie  Institute ;  the 
establishment  in  London  of  the  Institute  of  Preventive  Medicine  ; 
and  the  appointment  of  inspectors  bj  the  Science  and  Art  Depart- 
ment, whose  duty  it  will  be  to  take  cognisance  of  the  manner  in 
which  teaching  is  being  carried  on  and  to  advise  the  teachers. 

The  action  taken  by  the  Royal  Society  of  London  in  issuing  a 
circular  to  the  scientific  world  suggesting  that  from  the  beginning  of 
the  coming  century  complete  authors  and  subject  catalogues  of 
science  should  be  prepared  by  international  co-operation  is  next 
brought  under  notice,  and  the  importance  of  making  any  futare 
index  of  chemical  work  a  classified  index  is  dsvelt  on.  Lastly, 
i^eference  is  made  to  the  report  relating  to  the  establishment  of  a 
teaching  university  in  London  and  to  the  appointment  of  the  Com- 
mission on  Secondary  Education. 

He  had  always  thought,  said  the  President,  that  it  should  be  the 
duty  of  the  occupant  of  the  chair  to  deliver  an  address  on  a  chemical 
subject,  and  he  had  been  surprised  to  find  how  uniformly  previous 
Presidents  had  refrained  from  so  doing :  he  now  realised,  however, 
how  difficult  it  was  to  avoid  political  subjects  and  how  easy  therefore 
to  avoid  scientific  subjects.  There  are,  however,  a  multitude  of 
scientific  questions  the  discussion  of  which  at  the  present  time 
would  be  of  gi'eat  interest,  such  as — to  mention  but  a  few — the  rela- 
tion of  physical  properties  to  structure,  and  the  properties  of  ele- 
ments such  as  nitrogen,  and,  indeed,  elements  generally,  as  dependent 
on  the  structure  of  the  molecules  in  which  they  are  contained ;  or 
the  fundamental  principles  on  which  structural  foi'mula  generally 
are  based,  including  the  discussion  of  von  Baeyer's  very  remarkable 
experimental  investigations  of  benzene  derivatives ;  or  the  laws  of 
substitution  ;  or  valency ;  or  alloisomerism  ;  or  bacteriology  and  its 
general  bearings  on  the  question  as  to  the  nature  of  the  chemical 
changes  attendant  on  life  ;  including  the  discussion  of  the  supposed 
assimilation  of  nitrogen  by  plants ;  or,  lastly,  the  general  bearings 
of  the  highly  specialised  observations  which  constitute  the  work  of 
the  day ;  on  each  of  which  subjects  a  lengthy  essay  might  be  written 
if  only  time  and  space  were  at  disposal.  The  interdependence  of 
chemical  and  electrolytic  change  being  a  subject  which  has  given 
rise  to  so  much  discussion,  and  being  of  such  fundamental  importance 
at  the  present  time,  he  is  led  to  devote  some  space  at  the  close  of  the 
address  to  a  consideration  of  this  subject  more  in  detail. 

Sir  Frederick  Abel  proposed  a  vote  of  thanks  to  the  President 
coupled  with  the  request  that  he  would  allow  his  Address  to  be 
printed.     This  was  seconded  by  Dr.  Russell,  and  carried  unanimously. 
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The  Treasurer  thea  gave  an  ac-counfc  of  the  Society's  income  and 
expenditure  during  the  past  session.  The  receipts  by  admission  fees 
and  subscriptions  had  been  £3,887  6s.  Sd.,  as  against  £3,771  lis.  4ri. 
in  the  previous  year ;  £424  ll.>\  6d.  had  been  realised  by  tlie  sale  of 
the  Journal,  practically  the  same  amount  as  in  the  pi'evious  year. 
The  year's  dividends  amounted  ta  £367  2s.  7d.,  and  the  balance  at 
the  bank  was  £1,842  Is.  lOd.,  as  against  £1,511  17s.  Id.  in  the  pre- 
vious year.  The  Journal  had  cost  £2,882  17s.  '3d.,  instead  of 
£2,745  7s.  4<d. ;  the  expenditure  oa  the  library  amounted  to 
£497  Os.  9'7. ;  the  Proceedings  cost  £215  16s.  od. ;  the  total  expendi- 
ture being  £4,395  8s.  3d.  Grants  amounting  to  £185  had  been  made 
from  the  Research  Fund. 

Mr.  Warington  proposed,  and  Mr.  Pickering  seconded,  a  vote  of 
thanks  to  the  Treasurer,  which  was  carried.  Professor  Thorpe,  after 
replying,  proposed  a  vote  of  thanks  to  the  Auditors;  this  was 
seconded  by  ^Ir.  Page  and  carried. 

A  vote  of  thanks  to  the  ofhce  bearers  and  Council  was  proposed  by 
Dr.  Stevenson,  seconded  bj  Dr.  Messel,  and  carried.  Professor 
Thomson  replied. 

Mr.  Horace  T.  Brown  proposed,  and  Dr.  J.  A.  Voelcker  seconded,  a 
vote  of  thanks  to  the  Editors,  Abstractors,  and  Librarian.  Mr. 
Groves  replied. 

A  ballot  was  then  taken,  when  the  following  were  declared  by  the 
scrutators  elected  as  Officers  and  Council  for  the  ensuing  session  : — 

Fresident:  H.  E.  Armstrong,  LL.D.,  Ph.D.,  F.R.S. 

Vice-Presidents  who  have  filled  the  offi^ce  of  President :  SirF.  A.  Abel, 
Bart.,  K.C.B.,  D.C.L.,  f'r.S.  ;  A."  Crum  Brown,  M.D.,  F.R.S. ; 
W.  Crookes,  F.R.S.;  E.  Frankland,  D.C.L.,  F.R.S.;  Sir  J.  H.  Gil- 
bert, Ph.D.,  F.R.S.;  J.  H.  Gladstone,  Ph.D.,  F.R.S.;  H.  Miiller, 
Ph.D.,  F.R.S. ;  W.  Odling,  M.B.,  F.R.S.  ;  W.  H.  Perkin,  LL.D., 
Ph.D.,  F.R.S. ;  Lord  Playfair,  Ph.D.,  K.C.B.,  F.R.S. ;  Sir  H.  E. 
Roscoe,  LL.D.,  F.R.S.;  W.  J.  Russell,  Ph.D.,  F.R.S.;  A.  W.  Wil- 
liamson, LL.D.,  F.R.S. 

Vice-Presidents  :  E.  Atkinson,  Ph.D. ;  Horace  T.  Brown,  F.R.S. ; 
A.  Yernon  Harcourt,  M.A.,  F.R.S. ;  Ludwig  Mond,  F.R.S. ;  C.  O'Sul- 
livan,  F.R.S.;  William. Ramsay,  F.R.S. 

Secretaries :  Wyndham  Dunstan.  M.A.,  F.R.S.  ;  J.  Millar  Thomson. 

Foreign  Secretary  :  Raphael  Meldola,  F.R.S. 

Treasurer:  T.  E.  Thorpe,  B.Sc,  F.R.S. 

Ordinary  Members  of  Council :  Charles  F.  Cross,  B.Sc. ;  Harold 
Dixon,  M.A.,  F.R.S.;  Bernard  Dyer,  D.Sc. ;  R.  J.  Friswell;- A.  G. 
Green;  F.  Stanley  Kipping,  D.Sc;  W.  H.  Perkin,  jun.,  F.R.S.; 
W.  A.  Shenstone ;  Thomas  Stevenson,  M.D. ;  John  A.  Voelcker, 
Ph.D. ;  W.  P.  Wynne,  D.Sc. ;  Sydney  Young,  D.Sc,  F.R.S. 
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At  the  meeting  of  the  Society  on  Thursday',  April  19th,  at  8  r.Ji., 
the  following  papers  will  be  read  : — 

"  The  magnetic  rotations  of  haloid  derivatives  of  fatty  acids,  and 
of  acetic  and  propionic  acids,  phosgene,  and  ethylic  cJalorocarbonate." 
By  Dr.  W.  H.  Perkin,  F.R.S. 

"  The  action  of  metals  on  strong  acids."  By  Messi's.  G.  J.  Burth 
and  J.  W.  Dodgson. 

"The  action  of   light  on  oxalic  acid."      By  Dr.  A.  Richardson. 

"English  Jute  Fibre."     IF.  By  A.  Pears,  Jnn. 

"Natural  Oxycelluloses."     By  C.  Smith. 


CEETIFI GATES    OF   CAXDIDATES   FOR   ELECTION 
AT  THE  NEXT  BALLOT. 

Mat  3rd.  1894. 


N.li. — The   names  of  those  who  sign  from  "  General  Knowledge  " 
aie  printed  in  italics. 

Alhusen,  F.  E., 

Jesus  College,  Cambridge. 
First  Class  Natural   Sciences  Tripos,  Parts  I  and  II.     Published, 
ifi  ooHJunction  with  Dr.  Rubemann,  a  paper  on  "  Formation  of  Pyrrol 
Derivatives,"  and  continual  research  work. 

M.  M.  Pattison  Muir.  S.  Rubemann. 

A  Hutchinson.  J.  T.  Hewitt. 

A.  Sheridan  Lea.  C.  T.  Hejcock. 

F.  H.  Neville. 

Ashcroft;  Joseph  Beynon, 

96,  Warner  Street,  Derby. 
Schoolmaster.  Studied  for  several  years  in  the  Evening  Classes  of 
the  Mpncbester  School  Board.  Four  years'  Teacher  of  Chemistry  at 
Cheadle  Science  School,  Cheshire ;  one  year  Teacher  of  Chemistry, 
Derby  School  of  Science.  Student.  Studied  for  tw^o  years  at 
University  College,  Nottingham,  in  the  Chemical  Laboratory.  Passed 
Inter.  B.Sc,  London  University. 

Frank  Clowes.  J.  Bernard  Coleman. 

R.  Lloyd  Whiteley.  R.  L.  Taylor. 

FranJc  T.  Addyman.  M.  J.  R.  Dunstan. 

Asher-Aroiij  Samuel  Bernard, 

P.O.  Box,  1021,  Johannesburg. 
Metallurgical  Chemist.     Associate  of  the  Royal   School  of  Mines 
(1890 — 92).     One  of  the  Abstractors  for  the  Journal  of  the  Chemical 
Societi/.     Late  Assaver  to  the  Wemmer  Gold  Mining  Company.     At 
present  Chemist  to  the  Ferreira  Gold  Mining  Company. 
T.  E.  Thorpe.  Chapman  Jones. 

Charles  E.  Groves.  Watson  Smith. 

William  Tate. 
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Ashdown,  Charles  Henry, 

''Belmont,"  St.  Albans,  Herts. 
Science  Teacher.  Science  Master,  King  Ed^vardVI  Grammar 
School,  St.  Albans,  seven  years.  Lecturer  in  Chemistry  under  Hert- 
fordshire C.C.  to  Head  Teachers  of  Elementary  Schools.  Chemistry 
Demonstrator,  St.  Alban's  School  of  Science  and  Ai't ;  Science 
Teacher,  South  Kensington.  Studied  Chemistry,  King's  College, 
London. 

John  Attfield.  G.  Stillingfleet  Johnson. 

Harry  ]\r.  Freear.  R.  Meldola. 

J.  Henry  Gilbert. 

Bowes,  Harry, 

9,  Union  Terrace,  Cheetham  Hill,  M/C. 
Analytical  Chemist.  I  was  educated  at  the  Manchester  Grammar 
School,  wliere  I  passed  through  courses  of  Classics,  ]\lodern  Languages, 
f^nd  Mathematics.  I  commenced  the  study  of  Chemistry  in  1883, 
under  Mr.  Francis  Jones,  F.I.C,  &c.,  and  also,  at  the  same  time, 
studied  Physics  under  Mr.  John  Angell,  F.I.C,  &c.  In  January, 
1887,  1  entered  the  laboratory  of  Messrs.  Crace-Calvert  and  Thom- 
son, of  Manchester,  as  articled  pupil  ;  after  three  years  I  became 
Junior  As.sistant,  and  for  the  last  three  years  have  held  the  position 
of  Principal  Assistant,  which  I  continue  to  hold.  I  have  had 
experience  in  nearly  all  branches  of  analytical  work,  and  have  been 
engaged  in  many  researches  connected  with  the  arts  and  manu- 
factures. 

William  Thomson.  J.  Carter  Bell. 

C.  Estcourt.  Francis  Jones. 

John  Angell.  M.  W.  Jones. 

Otto  Hehner.  Alfred  H.  Allot. 

Charles  E.  Cassal. 

Buttemer,  Robert  William, 
St.  Mary's,  Godalming. 
Graduate    of   Emmanuel    College,    Cambridge.     N"atural  Sciences 
Tripos,   1893,   Part  I,  Class  II,  Chemistry  chief   subject.     Private 
laboratory ;      interested     in    research.       Assistant     in    Agricultural 
Chemical  work  for  the  Surrey  County  Council. 

John  Percival.  Sidney  Skinner. 

F.  H.  Neville.  C.  T.  Heycock. 

W.  B.  Bottomley. 

Chambers,  Thomas, 

Dudley  House,  Coatbridge,  N.B. 
rhfmist.     Three  years'  study  Yorkshire  College,  Leeds.      One  year 
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Chemist,  TsTew  Explosives  Company,  Stowmarket.  One  and  half 
years'  study  with  Professor  Mills,  Glasgow.  Associate  of  the  Institute 
of  Chemistry. 

Edmund  J.  Mills.  Arthur  Smithells. 

Julius  B.  Cohen.  Herbert  Ingle. 

Aug.  Schloesser.  G.  G.  Henderson. 

Gabb,  George  Hugh, 

91,  Elgin  Avenue,  W. 
Analyst  and  Consulting  Chemist.     Late  Assistant  to  A.  W.  Stokes 
(Paddington  Vestry  Hail).     Associate  of  Society  of  Public  Analysts. 
Now,    and    for   the    past   two   years,   Resident   Analyst    to   Messrs. 
Welford  and  Sons,  Limited. 

Alfred  W.  Stokes.  Harald  Faber. 

C.  R.  Alder  Wright.  /.  W.  Sivan. 

H.  WlhonHake. 

Golden,  Arthur  Robert,  B.A.  (Lond.), 
17,  Trinity  Street,  Norwich. 
Headmaster,  Higher  Grade  School,  Norwich.  Headmaster  of 
Organised  Science  School;  Lecturer  on  Chemistry,  Inorganic  and 
Organic,  Theoretical  and  Practical,  Volumetric  and  Gravimetric 
Analysis ;  Qualified  Teacher  in  Chemistry  by  the  Science  and  Art 
Department;  B.A.,  London. 

Francis  Sutton.  Hy.  Austin  Appleton. 

R.  S.  Cahill.  Edward  J.  Caley. 

W.  R.  Corfield.  F.  Xapier  Sutton. 

Hewitt,  Oswald  Ernest  William, 
116,  Burnt  Ash  Hill,  Lee,  S.E. 
Agricultural  Analytical  Chemist.  For  five  years  Chief  Assistant 
to  Mr.  F.  J.  Lloyd,  4,  Lombard  Court,  E.C.,  and  have  carried  out 
research  work  in  cheese-making  for  the  Bath  and  West  of  England 
Agricultui'al  Society  for  different  periods  during  the  last  three  years, 
and  also  in  cider-making  this  year  (1893). 

Fi'edk.  J.  Lloyd.  Thos.  Stevenson. 

R.  Bodmer.  B.  Warringto7i. 

Frank  L.  Teed. 

Jackman,  Edwin  James, 

152,  L'pton  Lane,  Forest  Gate,  E. 
At  present  employed  in  the  Chemical  and  Gas  Department  of  the 
London  County   Council.     During  the  past  eight  years   .student  in 
Chemistry,    Mathematics,    and    Physical    Sciences    at    the    City    of 
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London  College  and  the  City  and  Guilds  Technical  College  (Elec- 
tricity) ;  holding  many  Science  and  Art  Department  Certificates, 
including  a  First  Class  Honours  in  Practical  Inorganic  Chemistry.  A 
Member  of  the  Society  of  Chemical  Industry. 

Isaac  S.  Scarf.  W.  J.  Dibdin. 

R.  Grim  wood.  AVm.  Jno.  Livingston. 

F.  S.  Adair  Roberts.  L.  W.  Fulcher. 

C.  C.  Hutchinson.  Saml.  H.  Johnson. 

Thos.  Tijrer  A.  Brake. 

Charles  E.  Sohn. 

Kellas,  Alex.  Mitchell, 

24,  Cecile  Park,  Crouch  Hill,  London,  N. 
Assistant  in  Chemical   Department,   University  College,  London  ; 
B.Sc.  (Lend.). 

William  Ramsay.  James  Walker.  J.  Xorman  Collie. 

R.  T.  Plimpton.  John  Shields. 

Knight,  William  Albert 

Sexey's  Trade  School,  Briiton,  Somerset. 
Headmaster  of  Public  Secondary  School.  Teacher's  Certificate 
(1st  Division)  fi'om  Education  Department.  Student  at  St.  John's 
College,  Battersea,  for  two  years.  First  Class  Teacher's  Certificate  in 
Chemistry  and  First  Class  Honours  and  Medal  in  Agriculture  from 
the  Science  and  Art  Department.  London  University,  Matriculation 
(18th  in  Honours),  Inter.  B.A.  (1st  Class).  Five  years'  teaching  of 
Chemistry. 

Wra.  B.  Hards.  F.  W.  Westaway. 

F.  W.  De  Veiling.  Lewis  S.  Cochimj. 

.Joe  Frost.  Fredh.  J.  Lloyd. 

Mansell,  James,  B.A.  (Lond.), 

49,  Upper  Tichborne  Sti'cot,  Leicester. 
Senior  Science  blaster,  Wyggeston  Boys'  School.  Lecturer  in 
Chemisti'y,  Leicester  Technical  School.  Have  worked  in  the  King's 
College  Laboratory,  London,  and  in  the  University  College  Laborator}-, 
Nottingham.  Have  been  Senior  Science  Master  in  the  Wyggeston 
Boys'  School  for  four  years,  where  I  am  teaching  Theoretical  and 
Practical  Chemistry  to  over  250  boys.  Lecturer  in  the  Leicester 
Technical  School  in  Organic  and  Inorganic  Chemistry  for  three 
years. 

G.  Stiliingfleet  Johnson.  H.  J.  H.  Fenton. 

Keginal  B.  Brown.  H.  N.  B.  Richardson,  B.A. 

R.  E.  S.  Richardson. 
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McMullan,  Charles, 

Holjwood,  Co.  Down  ;  and  20,  Corn  Market,  Belfast. 
Chemist  and  Manager  of  Soap  Works.  I  liave  worked  as  a  Student 
for  three  years  under  Professor  W.  N.  Hartley,  Royal  Cu'lege  of 
Science,  Dublin,  and  during  that  time  went  through  a  complete 
course  of  Analytical  and  Manufacturing  Chemistry.  I  have  also 
passed  the  Institute  of  Chemistry  examination,  in  December,  1893, 
and  have  been  elected  an  Associate  of  same. 

W.  X.  Hartley.  Thos.  A.  Shegog. 

Thomas  Byrne.  Hugh  Ramage. 

W.  E.  Adeney. 

Parker,  Matthew  A., 

13,  Hamilton  Crescent,  Partick,  Glasgow. 
Private  Assistant  to  Dr.  Henderson.  Professor  of  Chemistry. 
The  Technical  College,  Glasgow.  I  hold  the  degree  of  Bachelor  of 
Science  of  Glasgow  University,  having  specialised  in  Chemistry. 
For  the  past  six  years  I  have  made  a  special  study  of  Chemistry, 
first  at  the  University,  and  latterly  at  the  Technical  College,  where  1 
am  at  present  engaged  in  research  work,  under  Dr.  Henderson. 
John  Ferguson.  G.  G.  Henderson. 

J.  T.  Bottomley.  A.  Humbolt  Sexton. 

James  Robson.  -^ig.  Schloesser. 

Thomas  Gray. 

Roberts,  Thomas  John, 

31,  Xorth  Road,  St.  Helen's,  Lancashire. 
Science  Teacher.     Student  at  the  College  of  Chemistry,  Liverpool, 
two  and  a-half  years.     Student  at  the  University  College  of  Aberyst- 
v.-ith,  one  year.     Student  at  the  L'niversity  College  of  Bangor,  one 
year.     Assistant  Science  Master  at  the  Shipley  Technical  Schools. 
George  Tate.  James  J.  Dobbie. 

George  McGowan.  Arthur  W.  Warrington. 

H.  Lloyd  Snape. 

Stoddart,  Fredk.  Wallis, 

Grafton  Lodge,  Sneyd  Park,  Bristol. 
Analytical  Chemist.     Public  Analyst  for  Bristol,  &c.     Lecturer  on 
Hygienic  Chemistry  and  Bacteriology  it  Bristol  Medical  School. 
Sydney  Young.  Ai-thnr  Richardson. 

W.  A.  Shenstone.  William  A.  Tilden, 

Otto  Hehner. 


78 

Swinburne,  James, 

4,  Hatherlej  Road,  Keu'  Gardens. 
Electrical  Engineer  and  Electrometallurgical  Chemist.  Worked 
for  some  time  at  Chemistry  of  Secondary  Batteries.  Has  given 
special  attention  to  Applications  of  Electricity  to  Chemical  Manu- 
facture. Author  of  paper  on  Secondary  Batteries,  Inst.  Elect.  Eng. 
Autlior  of  paper  on  Electrolysis  Phys.  Soc.  Have  given  "  Tyndall 
Lectures  "  on  Applications  of  Electricity  to  Chemistry,  at  R.  Insti- 
tution;  also  papers  on  Incandescent  Lamps,  and  on  Chemistry  of 
Standard  Cells ;  also  paper  on  Commercial  Electrolysis,  Inst.  Elect. 
Eng. 

William  Crookes.  J.  H.  Gladstone. 

John  Pattinson.  John  M.  Thomson. 

Viyndham.  R.  Dunsfan. 

Terry,  Edwin, 

41,  Xightingale  Lane,  Balham,  S.W. 
Analytical  Chemist.  Fellow  of  the  Royal  Microscopical  Society, 
1882.  Student  in  the  Laboratories  of  the  Pharmaceutical  Society, 
two  years.  Assistant  to  Professor  Attfield,  F.R.S.,  1^ years,  1886 — 7. 
Analyst  to  Messrs.  Burgoyne  and  Co.,  1887 — 94.  Analj-st  to  Messrs. 
Credlan,  Hart  and  Co.,  Dairy  Farmers. 

John  Attfield.  M.  Carteighe. 

Wyndham  R.  Dunstan.  Thos.  Farries. 

T.  Pitt.  John  A.  R.  JS'ewlands. 

B.  E.  E.  Keiclands. 

Wheeler,  Henry  L.,  Ph.D., 

1812,  Priory  Aven.,  Chicago,  U.S.A. 
Chemist.     For  the  past  six  years  student  of  Chemistry  at  SheflBeld 
Scientific   School  of  Yale  University.       Graduated   Ph.B.    in   1890  ; 
Ph.D.   in  1893.     Member  of    Berlir,   Chemical  Society.     Member  of 
Munich  Chemical  Society. 

Professor  von  Baeyer.  William  Frew. 

John  S.  Lumsden.  Arthur  Smithells. 

Herbert  Ingle.  Charles  Frederic  Baker. 


The   following   Candidates   are   recommended   by   the  Council  for 
ballot  under  Bye-law  I  (para.  3)  : — 

Hirsch,  Charles  T.  W., 

Fiji   Islands;    address,    Dr.   C.    Hirst,   Post    Office,  Suva,   Fiji 
islands. 
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Government  Medical  Officer.  Is  studjing;  the  Properties  and 
Actions  of  various  Poisonous  Drugs  in  Use  in  Fiji,  and  is  anxious  to 
have  the  Society's  Journal. 

Frederic  Jas.  M.  Page. 

Kelly,  John  Abraham,  L.R.C.P.  and  S.   (Edin.),  L.F.P.  and  S. 
(Glas.),  L.M.S.  Madras  University, 
Hyderabad  Deccan. 
Assistant    to    the    Residency    Surgeon,    Hyderabad.       Teaclier    of 
Physics    and    Chemistry    in    the    Hyderabad    Medical    School,    and 
Lecturer    in    Medical    Jurisprudence    and    Toxicology.      Has    been 
engaged  in  analytical  v/ork  for  medico-legal  purposes  for  the  past 
eight  years. 

J.  L.  Van  Gejzel.  Thomas  Stephenson. 

H.  R.  Havles. 
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April  19th,  1894.     Dr.  H.  E.  Armstrong,  President,  in  the  Chair. 

Messrs.  W.  Lloyd  Williams,  R.  Curling  Styles,  and  J.  Cardwell 
Quinn  were  formally  admitted  Fellows  of  the  Society. 

Certificates  in  favour  of  the  following  candidates  were  read  for 
the  first  time : — George  Donald,  Arnold  Print  Works,  North  Adams, 
Mass.  U.S. ;  Robert  John  Flintoff-Haxby,  Crnmpsall  Lane,  Crumpsall, 
Manchester  ;  Sydney  Walters  Harris,  15,  Lansdowne  Terrace,  Walters 
Road,  Swansea;  J.  H,  Hickens,  North  Devon  Lodge,  Cheltenham; 
Wilmot  Holt,  Jan.,  The  Park,  Didsbury,  Manchester ;  Arthur  Peach 
Hope,  Salisbury  Road,  Leicester ;  James  McLeod,  2,  Gladstone  Ter- 
race, Paisley;  E.  Brooke  Pike,  6,  Lathom  Road,  East  Ham;  Herbert 
Stephen  Shorthouse,  47,  Pershoi'e  Road,  Birmingham  ;  Ernest  Alfred 
Smith,  17,  Oval  Road,  Regent's  Park,  KW. ;  Herbert  W.  Steel, 
Wedderbnrn,  Paisley;  Edward  B.  Shnttleworth,  Trinity  Medical 
College,  Toronto  ;  George  Dupre  Thudichum,  Montrose,  Dorset  Road, 
Merton  Park  ;  Robert  Wright,  11,  Eagle  Parade,  Buxton. 

Of  the  following  papers  those  marked  *  were  read : — • 

*132.  "  The  magnetic  rotations  of  derivatives  of  fatty  acids  containing 
halogens;  of  acetic  and  propionic  acids,  phosgene,  and  ethylic 
carbonate."    By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

The  first  subject  considered  in  the  paper  is  the  magnetic  rotation 
of  acetic  and  propionic  acids  in  reference  to  their  molecular  com- 
plexity. From  the  determinations  made  at  widely  different  tempera- 
tures it  is  considered  that  the  kind  of  association  of  molecules 
referred  to  by  Ramsay  and  Shields  does  not  influence  the  results.  In 
the  cases  of  phosgene,  ethylic  chloroformate,  and  ethylic  carbonate  it  is 


shown  that  the  two  chlorine  atoms  in  phosgene  behave  as  if  they  had 
two  different  values  ;  that  in  such  derivatives  as  ethylic  chloroformate, 
for  example,  having  the  smaller  value.  On  comparing  this  compound 
witli  phosgene  and  ethylic  carbonate,  it  would  appear  that  the  two 
ethoxyl  groups  in  this  latter  substance  which  displace  the  two 
chlorine  atoms  in  phosgene,  also  have  two  separate  values.  The  next 
section  relates  to  the  chloro-  and  bromo-derivatives  of  acetic  acid  and 
its  ethereal  salts.  With  respect  to  the  acids  it  is  found  that  alone  or 
in  aqueous  solution  they  yield  practically  the  same  numbers.  The 
effect  of  etherification  on  these  acids,  however,  is  found  to  be 
anomalous.  Instead  of  changing  in  rotation  by  the  same  amount  as 
in  the  case  of  acetic  acid  and  its  ethereal  salts,  the  values  for  eth}"! 
and  methyl  increase  as  the  number  of  halogen  atoms  introduced. 
There  is  one  exception,  viz.,  dibromacetic  acid.  The  alteration  of 
the  rotation  of  acetic  acid  and  its  ethereal  salts  by  the  introduction 
of  chlorine  is  then  considered.  It  is  shown  that  differences  corre- 
sponding to  successive  displacements  in  the  case  of  chlorine  do  not 
follow  a  regular  order ;  but,  with  bromine,  they  generally  increase 
with  the  displacements,  and  th.o  fluctuations  are  shown  to  be  similar 
in  chara,cter  to  those  exhibited  by  chlorine  and  bromine  derivatives 
of  methane.  Ethylic  iodoacetate  was  found  to  give  lower  results  for 
iodine  than  propyl  iodide.  The  rotation  of  ethylic  a-chloro-pro- 
pionate  furnishes  a  value  for  chlorine  similar  to  that  in  ethylic 
dichloracetate.  Ethylic  trichlorlactate  gives  an  average  value  for 
chlorine  somewhat  lower  than  that  of  ethylic  trichloracetate. 

The  measurements  of  a-bromopropionic  acid  and  butyric  acids  and 
their  ethereal  salts  furnished  the  usual  rotations  for  members  of  a 
homologous  series  for  the  same  difference  of  composition  ;  the  usual 
valne  being  obtained  for  a  difference  of  CH2,  and  also  for  bromine. 
In  the  acids,  howevei%  the  value  is  apparently  smaller  than  in  the 
ethereal  salts,  as  these,  like  the  acetic  compounds,  are  changed  by 
etherification  more  than  the  compounds  not  containing  halogens. 

The  difference  in  the  values  obtained  for  the  chloi-ine  and  bromine 
compounds  are  then  considered,  and  suggestions  are  made  as  to 
special  cii'cumstances  which  may  influence  the  magnetic  rotation. 

Discussion. 

The  President  remarked  that  Dr.  Perkin's  results  afforded  further 
evidence  of  the  remarkable  influence  of  several  halogen  atoms  to  which 
Thomsen  had  first  specially  called  attention  in  his  thermochemical 
researches.  The  very  noteworthy  difference  between  the  magnetic 
constants  of  the  chlorinated  and  brominated  acids  to  which  Dr. 
Perkin  drew  attention,  which  was  correlated  with  an  equally  striking 
difference  manifest  on  comparing  the  boiling  points,  served  to  suggest 
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tliat  the  metlind  of  reducinsf  tlie  results  was  scarcely  sucli  as  to  bring 
out  the  true  magnetic  constants. 

Dr.  Gladstone  commented  on  the  irregularities  in  the  values  ob- 
tained for  the  chloro-derivatives  of  acetic  acid  as  compared  with  the 
corresponding  bromo-derivatives. 

Mr.  Rouge R  supported  the  President's  statement  that  the  character 
of  Dr.  Perkin's  results  no  doubt  depended  to  some  extent  on  the 
mode  of  treating  the  experimentally  observed  quantities.  In  mea- 
surements where  the  wave-length  of  the  light  and  the  -strength  of 
the  magnetic  field  remained  the  same  throughout,  the  dilBculty  lay 
in  obtaining  a  measure  of  the  molecular  rotation  in  which  the  in- 
fluence of  temperature  on  the  rotatory  power  was  either  eliminated 
or  allowed  for.  Dr.  Perkin  employed  the  ratio  ocMId  as  determined 
for  the  substance  to  the  corresponding  quantity  in  the  case  of  water 
as  the  vqlue  of  the  molecular  rotation.  This  ratio  would  only  be 
independent  of  the  temperature  if  a.jd  were  the  same  function  of  the 
temperature  for  water  and  for  the  substance.  The  early  experiments 
of  De  la  Rive,  Dr.  Perkin's  own  results,  as  well  as  observations  as 
yet  nnpublished  by  Mr.  Watson  and  the  speaker,  have  shown  that 
this  is  not  the  case. 

Recently,  Guye  has  proposed  the  expression  a.y}>l/d  instead  of 
aM /rZ  as  a  more  probable  mea'^nre  of  tbe  molecular  rotation.  At 
first  sight  (compare  Proc,  1893,  p.  2^6)  this  new  expression  appears 
to  be  the  more  satisfactory.  It  may  be  shown,  however,  that  it 
can  only  give  the  correct  measure  of  the  molecular  rotation  if  it  is 
assumed  that  the  medium  consists  of  elementary  cubes  at  the  centre 
of  each  of  which  is  a  molecule,  and  the  volume  of  each  of  which  is 
proportional  to  the  molecular  volume.  We  should  then  regard  each 
cube  as  representing  the  sphere  of  activity  of  the  moleciile,  and  con- 
sider that  the  total  effect  of  the  medium  depends  solely  on  the  number 
of  cubes  which  the  ray  traverses.  Whichever  measure  be  adopted, 
experiment  shows  that  neither  eliminates  the  effect  of  temperature, 
neither  a/'d  nor  aj ^d  is  constant ;  hence  satisfactory  conclusions  can 
ordy  be  arrived  at  when  the  effect  of  temperature  on  magnetic 
rotation  has  been  more  fully  studied  and  values  of  the  molecular 
rotation  have  been  measured  at  comparable  temperatures. 

In  the  communication  under  discussion.  Dr.  Perkin  has  furnished 
extensive  support  to  the  conclusion  that  the  effect  on  a  physical 
property  brought  about  by  replacing  an  atom  of  hydrogen  in  a 
methyl  group  by  an  atom  of  halogen  varies  according  as  it  is  the 
first,  second  or  third  halogen  atom  which  is  thus  united  to  the 
carbon  atom.  In  their  paper  on  viscosity  (shortly  to  appear  in  the 
Phil.  Trans.),  Professor  Thorpe  and  the  speaker  ])ointed  out  that  in 
the  case  of  viscosity,  surface-energy,  boiling  point,  and  critical  tern- 
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peratnre,  the  change  produced  on  replacing  the  first  hydrogen  atom 
was  the  greatest,  and  that  on  replacing  the  third  hydrogen  atom  the 
smallest;  whereas,  in  the  case  of  molecular  volume  and  molecular 
refraction,  the  reverse  rule  appeared  to  hold.  The  properties  in  the 
first  group  depend  mainly  on  effects  in  play  between  molecules; 
the  last  two  properties,  on  the  other  hand,  are  mainly  the  result  of 
influences  resident  within  the  molecules.  The  sense  in  which  the 
effect  of  substitution  changed  thus  appeared  to  be  correlated  with  the 
nature  of  the  property  dealt  with.  Dr.  Perkin's  present  results 
show,  however,  that  in  the  case  of  the  same  property  the  substitution 
eliect  may  vary  in  both  senses,  or  the  variation  may  even  be  irregu- 
lar. Whether  this  result  as  well  as  the  other  anomalies  observed  by 
Dr.  Perkin  are  due  to  the  fact  that  the  eiTect  of  temperature  is  not 
allowed  for,  or  whether  it  is  also  due  to  the  fact  that  the  molecular 
complexity  of  some  of  the  liquids  examined  influences  the  results, 
can  only  be  decided  when  more  is  known  regarding  the  mode  in 
which  the  molecular  rotation  should  be  calculated,  and  when  the 
effect  of  change  of  density  has  been  more  fully  investigated. 

Dr.  Perkix  remarked  that  the  effect  of  temperature  on  magnetic 
rotations,  to  which  he  had  often  drawn  attention,  is  usually  small 
with  fatty  compounds,  although  more  considerable  in  the  aromatic 
series.  < 

In  closing  the  discussion,  the  President  added  that  the  impression 
he  had  gained  from  Dr.  Perkin's  figures  was  that  in  order  to  take 
into  account  the  diverse  nature  of  the  chlorinated  and  brominated 
acids,  it  was  probably  necessary  to  introduce  a  term  into  the  calcula- 
tion which  would  give  expression  to  the  fact  that  whereas  there  was 
a  great  difference  in  boiling  point  between  the  di-  and  tri-bromo-de- 
rivatives,  there  was  but  a  slight  one  between  the  corresponding 
chlorinated  compounds. 

*133.  "  The  action  of  concentrated  acids  on  certain  metals  when  in 
contact  with  each  other."  By  George  J.  Burch,  M.A.,  and  J.  W. 
Dodgson. 

In  1790,  Ja7nes  Keir  (Phil.  Trans.,  1790,  p.  3G7)  announced  that  a 
mixture  of  strong  nitric  and  sulphuric  acids  could  be  used  for  strip- 
ping the  silver  from  old-plated  copper  goods.  The  authors  have  in- 
vestigated the  chemical  and  electrical  phenomena  of  this  and  other 
reactions  of  the  same  type,  and  now  present  a  preliminary  account  of 
their  work. 

Experiments  with  a  Silver-copper  Couple. — A  sheet  of  "  pure  "  silver 
was  cut  into  strips,  which  were  scraped  bright,  bent  into  a  (J -shape, 
and  weighed.      To  each  was  fitted  a  similar  strip  of  copper,  carefully 


85 


cleaned  and  weighed,  the  whole  forming  an  elliptical  ring,  held 
together  by  the  elasticity  of  the  metals.  A  number  of  test- 
tubes  arranged  in  a  water  bath  contained  the  mixed  acids  diluted 
witb  various  proportions  of  water.  Each  ring  remained  under  the 
surface  for  47  minutes,  and  was  then  rapidly  removed,  wiped, 
washed,  and  weighed.  The  liquid  was  not  stirred  during  the  ex- 
periment. 

Silver-Copper  Couple,  in  a  Mixture  of  \  part  Nitric  Acid  of  rel.  dens. 
1"4.36  icith  h  parts  H.^S04  of  rel.  dens.  1*84  with  various  proportions 
of  Water  ranging  from  1  to  10  molecules  per  molecule  of  H2SO4. 
Temperatnre  20"  C. 


Silver. 

Copper. 

Molecular 

proportions 

of  water. 

Taken. 

Loss. 

Loss. 

Per  unit 
area. 

Loss. 

Taken. 

None  added 

0-7710 

0-0426 

0  -01075 

0  -00027 

0  -0013 

1.3265 

1 

0-7000 

0-0358 

0  -00994 

0  -00061 

0  -0027 

1  -2082 

2 

0-7114 

0  0234 

0-00616 

0  -00038 

0  -0018 

1-1320 

3 

0-7284 

0  0251 

0  -00633 

0  -00075 

0  -0036 

1-3252 

4 

0  -7395 

0-0170 

0  -00523 

0  -00250 

0  -0100 

1  -1954 

5 

0  -7052 

0  -0052 

0  -00144 

0  -00288 

0-0127 

1  -2i'09 

6 

0-7505 

00110 

0  -00399 

0  -01792 

0  0717 

1  -2671 

7 

0-7290 

0  0176 

0 -00463 

0  -03475 

0  1526 

0-9775 

8 

0-7033 

0  -0343 

0-00866 

0  05116 

0  -2456 

1-3210 

9 

0-6957 

0  -0268 

0  -00827 

0-05302 

0-2129 

1 -1854 

10 

0  -6342 

0  -0300 

0  00833 

0  -05895 

0-2594 

1 -2055 

In  the  stronger  solutions,  a  yellowish-white  powder  separates  from 
the  silver,  and  a.  clear,  heavy  liquid  of  strong  refracting  power 
streams  from  it.     Little  or  no  gas  is  evolved. 

During  a  few  seconds  after  immersion  the  copper  is  covered  with 
a  white  froth.  This  clears  away,  and  the  surface  remains  bright. 
Probably,  nearly  all  the  loss  of  copper  occurs  at  this  stage.  The 
liquid  becomes  of  a  pale  greenish-yellow  colour,  and  a  good  deal  of 
an  almost  white  powder  is  deposited.  A  blue  tint  only  appears  Avheu 
six  or  more  molecular  proportions  of  water  are  present  to  one  of 
sulphuric  acid.  When  the  dilution  is  represented  by  SHjO  +  H2SO4, 
nitrous  fumes  first  begin  to  appear.  It  will  be  observed  that  the 
amount  of  silver  dissolved  is  least  with  5H2O,  after  which  it  in- 
creases again,  and  that  the  copper,  which  is  practically  untouched  at 
8H2O,  is  now  rapidly  attacked.  At  temperatures  above  50"  C.  the 
results  are  somewhat  different. 

Magnesium-Silver  Couple. — In  a  mixture  of  10  parts  sulphuric  acid 
of  i-el.  dens.  1-84  with  1  part  nitric  acid  of  sp.  gr.  1-436,  the  magne- 
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sium  retained  its  brilliant  appeai^ance  during  an  liour  and  20  minutes, 
while  tlie  silver  dissolved  steadily.  Xo  gas  was  evolved.  The  naag- 
nesium  lost  O'OOIS  gram,  and  the  silver  lost  0"1167  gram,  the  ratio 
of  the  loss  per  unit  area  being  Ag  :  Mg  :  :  61'5  :  1. 

Electrical  Phenomena. — The  difference  of  potential  between  two 
metals  in  concentrated  acids  cannot  be  measured  with  the  quodrant 
electrometer  in  the  ordinary  way,  because  in  certain  cases  the 
chemical  changes  are  different  according  as  the  circuit  is  closed  or 
open.  The  influence  of  each  metal  on  the  rate  of  solution  of  the 
other  is  in  most  cases  strongly  marked.  With  the  copper-silver 
couple  the  resistance  increases  rapidly  on  short  circuit,  appai-ently  at 
the  surface  of  the  copper.  The  quantity  of  current  is  not  propor- 
tional to  the  weight  of  silver  dissolved.  This  part  of  the  subject  will 
be  dealt  with  in  a  future  paper. 

Sodium  and  Sulphuric  acid  (rel.  dens.  1'84). — A  freshly-cut  cube  of 
sodium,  about  5  mm.  each  way,  impaled  on  the  end  of  a  strip  of  the 
metal  used,  was  dropped  into  a  test-tube  containing  about  15  c.c.  of 
the  acid,  the  tube  being  immersed  in  a  jar  of  water  (16°),  the  mouth 
of  which  was  inclined  away  from  the  operator.  As  a  further  precaution 
a  glass  screen  was  used.  The  initial  action  was  in  most  cases  over  in 
less  than  five  minutes.  The  results  of  the  experiments  may  be  summed 
up  as  follows. 

Sodium  alone,  weighted  with  a  glass  rod  to  sink  it,  was  less 
rapidly  attacked  by  strong  sulphuric  acid  at  16°  C,  than  by  water. 
The  action  was  moderate  but  steady.  Babbles  of  gas  were  freely 
given  off,  and  very  little  heat  was  evolved.  The  sodium  was  com- 
pletely dissolved  in  about  20  minutes,  a  small  quantity  of  a  whitish 
substance  being  formed  near  it  towards  the  end  of  the  process. 

The  contact  of  another  metal  with  sodium  exerts  an  influence  on 
the  rate  and  manner  of  its  solution  in  strong  sulphuric  acid.  In 
most  cases  the  action  of  the  solvent  is  much  retarded.  The  gas 
evolved  comes  from  the  entire  surface  of  the  platinum,  carbon,  or 
iron,  when  these  substances  are  employed,  and  is  given  off  freely 
from  first  to  last.  Xo  bubbles  appear  on  the  sodium  which  is  clean 
and  bright.  The  iron-sodium  couple  lasted  40  minutes,  the  platinum- 
sodium  about  two  hours,  and  the  carbon-sodium  was  still  acting 
slowly  after  eight  hours.  In  this  case  gas  came  from  the  sodium, 
and  none  from  the  carbon  for  the  first  10  minutes  after  the  initial 
eflervescence  was  over.  Then  the  sodium  became  quiescent,  and 
bubbles  rose  from  the  carbon.     Sulphur  was  separated  after  a  while. 

With  lead  and  tin  the  action  was  similar,  but  much  slower.  The 
sodium  was  not  so  clean  and  the  liquor  became  very  turbid. 

The  tin  acquired  a  brownish-yellow  coating  and  the  lead  assumed 
a  grey  colour.     It  was  several  days  before  the  sodium  disappeared. 
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Zinc  exerts  comparatively  little  restraining  action,  bat  makes  a 
very  tui'bid  solution. 

An  alumininm-sodium  coaple,  weighted  vs-ith  a  glass  rod  to  sink  it, 
evolved  torrents  of  gas,  and  after  aboat  five  seconds  the  sodium  caught 
fire. 

A  magnesinm-sodinm  couple  similarly  weighted  gave  a  flash  of 
light  as  it  touched  the  liquid.  Then,  for  about  three  seconds,  thei-e 
•was  a  copious  evolution  of  gas,  and  the  sodium  burst  into  flame  while 
completely  submerged. 

With  the  cadmium-sodium  couple  the  action  was  extremely  slow. 
Fewer  bubbles  came  from  the  sodium  than  from  the  cadmium, 
which  became  covered  with  a  brown  film.     The  liquor  was  turbid. 

Coming  now  to  those  metals  which  produce  a  markedly  different 
effect. 

Xickel  scarcely  evolves  any  gas,  bat  is  soon  coated  Jiear  the  sodium 
with  a  brownish  film,  while  a  few  bubbles  rise  from  the  sodium. 
Antimony  exerts  the  most  powerful  restraining  influence  of  any 
substance  yet  tried.  The  initial  action  is  very  small.  Bismuth  be- 
haves in  much  the  same  way.  Both  these  metals  become  coated 
with  a  film  near  the  sodium.  Very  little  gas  is  evolved,  and  what 
there  is  comes  from  the  sodium,  which  remains  for  days  undis- 
solved. 

Silver  in  contact  with  sodium  turns  dark.  Very  few  bubbles 
appear  on  either  metal,  but  the  sodium,  which  is  quite  clean,  is  visibly 
smaller  after  two  hours. 

Thus  a  magnesium-silver  couple  is  almost  inert  in  the  acid,  and 
a  sodium-silver  couple  acts  very  slowly,  but  a  magnesium-sodium 
couple  bursts  into  flame,  whereas  either  metal  separately  would  be  a 
long;  time  in  dissolvinof. 

Copper  evolves  no  gas,  but  becomes  coated  with  the  gas  given  oft' 
from  the  sodium,  and  presents  a  reddish  fawn-coloured  film.  After 
an  hour  or  so  a  secondary  action  sets  in,  apparently  from  the  decom- 
position of  some  substance  formed  near  the  sodium ;  and  those  parts 
of  the  copper  which  remained  bright  are  attacked,  the  production  of 
an  insoluble  dark-brown  compound,  rendering  the  liquid  turbid.  The 
sodium  is  brilliantly  clean,  and  during  the  first  stage  of  the  reaction 
evolves  gas  slowly.  This  gas  has  no  perceptible  smell,  but  turns 
paper  moistened  with  iodate  of  potassium  and  starch  solution  faintly 
blue  after  a  while.  The  acid  liquid  does  not  bleach  litmus  or  indigo,  and 
gives  no  precipitate,  and  only  a  slight  bi'own  colouration  on  boiling,  with 
nitrate  of  silver.  Iodine  is  only  slightly  decolourised  by  it,  and  it  is 
not  affected  by  permanganate  to  a  greater  extent  than  the  fresh  acid. 
The  turbid  liquid  gives  off  sulphur  dioxide  on  heating. 
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*134.  "The  action  of  light  on  oxalic  acid."    By  A.  Richardson. 

Downes  and  Blunt,  in  1879,  observed  that  solutions  of  oxalic  acid 
evolve  carbon  dioxide  when  exposed  to  light.  In  the  present  papei* 
the  author  shows  that  hydrogen  peroxide  is  also  formed.  Experi- 
ments are  desci^bed  in  which  this  was  found  to  be  the  case  with 
numerous  specimens  of  oxalic  acid  obtained  from  different  sources, 
and  carefully  purified.  The  presence  of  the  peroxide  was  proved  by 
the  titanic  acid  and  chromic  acid  tests. 

The  decomposition  of  the  acid  was  further  studied  in  order  to 
determine  whether  complete  oxidation  of  the  carbon  to  carbon  dioxide 
occurred,  or  whether  products  of  partial  oxidation  were  also  formed. 
The  results  of  experiments  in  which  the  carbon  dioxide  evolved 
during  the  decomposition  of  a  known  weight  of  acid  was  estimated, 
showed  that  the  oxidation  of  the  carbon  was  complete. 

The  absence  of  intermediate  products  of  oxidation  sesm  to  in- 
dicate that  the  formation  of  the  peroxide  is  the  direct  result  of  the 
oxidation  of  the  hydrogen  of  the  acid,  and  is  not  brought  about  by 
secondary  changes. 

Experiments  were  also  made  in  order  to  observe  the  influence  of 
the  concentration  of  the  acid  on  the  formation  of  the  peroxide.  The 
results  obtained  showed  that  while  the  total  amount  of  hydrogen 
peroxide  formed  in  the  solution  increased  with  the  concentration 
of  the  acid,  the  proportion  of  peroxide  formed  to  acid  decomposed 
simultaneously  decreased.  The  author  draws  the  following  con- 
clusions : — 

(1)  Hydrogen  peroxide  is  stable  in  solutions  of  oxalic  acid  in 
the  dark. 

(2)  It  is  fairly  stable  in  these  solutions  when  exposed  to  light  if 
excess  of  oxygen  is  present. 

(3)  Rapid  decomposition  of  hydrogen  peroxide  occurs  in  solution 
ot  oxalic  acid  in  absence  of  oxygea  when  their  solutions  are  exposed 
to  light. 

*135.  "  English  jute  fibre."    By  A.  Pears,  jun. 

In  continuation  of  previous  observations  {Trans.,  1893),  the  seed 
saved  from  the  plants  grown  in  1892  was  sown  at  two  periods, 
March  and  June,  1893.  Parallel  with  these,  cultivations  were  made 
from  Indian  seed.  The  plants  were  cut  down  in  the  late  autumn 
when  the  seed  is  mature,  and  the  four  specimens  of  fibre  obtained 
were  compared. 

Slight  differences  were  observed  in  the  resistance  to  hydrolysis 
and  in  the  percentages  of  cellulose,  the  speciimens  from  the  early 
sowinofs  being  the  better. 
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One  specimen  from  the  English  seed  (1892)  contained  43  per  cent, 
of  carbon  and  6  per  cent,  of  hydrogen.  It  furnished  8"o  per  cent,  of 
furfural  (calculated  on  the  fibre),  and  absorbed  15  per  cent,  of 
chlorine. 

The  two  last  numbers  are  similar  to  those  obtained  with  the  normal 
fibre — whereas  the  composition  shows  an  important  divergence  in 
the  percentage  of  carbon,  the  normal  percentage  being  46"5 

It  is  evident,  therefore,  from  the  study  of  these  artificial  cultiva- 
tions, that  they  exhibit  the  essential  features  of  jute-fibre,  and 
differ  chiefly  in  the  degi'ee  of  hydration,  which  is  dependent  on  the 
conditions  of  growth.  The  specimen  may  in  fact  be  regarded  as  a 
hydrated  modification  of  the  normal  fibre,  with  which  it  corresponds 
in  all  the  characteristic  properties,  differing  merely  in  external 
features  (colour,  softness,  &c.). 

*136.  "Natural  oxycelluloses.    I.  Celluloses  of  the  Graminese."    By 

C.  Smith. 

The  experiments,  of  which  this  communication  is  a  preliminary 
account,  are  undertaken  in  extension  of  the  results  recently  obtained 
by  Messrs.  Cross,  Sevan  and  Beadle  (Ber.,  1S93). 

The  '•  celluloses  "  of  esparto  and  the  cereal  straws,  as  isolated  by 
the  well-known  processes  of  the  paper  maker,  were  further  purified, 
and  (1)  their  ultimate  composition,  (2)  the  amount  of  furfural 
obtained  on  boiling  with  aqueous  hydrochloric  acid  (1"06  rel.  dens.) 
with  following  results. 

(1). 

C.  H.  Furfural  per  cent. 

Straio  "  Cellulose" 424         oS  12o 

Esparto  '' Cellulose''.  . .      41-4         o-6  12-2 

These  "celluloses,"  therefore,  are  oxycelluloses,  and,  since  they  do 
not  give  the  reactions  characteristic  of  the  pentoses,  they  are  of  the 
type  of  those  obtained  hy  Cross  and  Bevan  by  regulated  oxidation  of 
the  normal  celluloses  (loc.  cif.). 

Such  oxycelluloses  being  widely  distributed  in  nature,  it  becomes 
important  to  study  their  physiology.  A  course  of  systematic  observa- 
tions has  therefore  been  undertaken  on  the  germination  and  o-rowth 
of  the  barley  plant  in  relation  to  the  composition  and  constitution  of 
its  permanent  tissite  ("  cellulose  "). 

It  has  already  been  observed  that,  by  germination  in  the  dark  and 
growth  of  the  sprouts  (etiolated)  until  the  endosperm  is  nearly 
exhausted,  there  is  a  considerable  increase  in  the  furfural-yielding 
constituents  (60 — 80  per  cent.),  the  early  material  of  the  tissue  giving 
5  per  cent,  furfural,  and  at  the  same  time  no  pentose  reaction,  which 

b  2 
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proves  it  to  be  an  oxycellulose.     The  results  are  still  more  mai'ketl 
in  the  case  of  the  tissues  of  plants  grown  in  the  light. 

Discussion. 

Mr.  Warington  hoped  that  the  authors  would  continue  this  inves- 
tigation, as  the  subject  was  of  much  importance  in  relation  to  the 
digestibility  of  animal  food.  They  had  already  established  the  im- 
portant fact  that  the  production  of  furfural  can  no  longer  be  utilised 
for  the  estimation  of  the  pentoses,  since  the  oxycelluloses  also  furnish 
this  compound. 

*137.  "Preliminary  note  on  the  volatilisation  of  salts  during  evapora- 
tion."   By  G.  H.  Bailey,  D.Sc,  Ph.D. 

From  experiments,  carried  out  for  the  most  part  with  the  chloi'ides 
of  the  alkali  metals,  it  was  found  that  an  appreciable  amount  of  the 
salt  was  lost  during  evaporation  of  the  aqueoiis  solutions,  although 
every  precaution  was  used  to  prevent  this  occurring  mechanically. 

The  amount  of  loss  was  found  to  be  greater  with  the  haloid  com- 
pound of  elements  of  higher  atomic  weight,  and  also  greater  the 
more  concentrated  the  solution. 

With  lithium  chloride  of  about  one-fifth  normal  strength,  it 
amounted  to  0'35  milligrams  per  litre  of  water  evaporated,  aud  with 
calcium  chloride  of  the  same  strength,  2'4  milligrams,  whilst  with 
lithium  chloride  containing  about  38  grams  to  the  litre  the  loss  was 
2"45  milligrams,  and  with  caesium  chloride  containing  286  grams  to 
the  litre  it  was  18'86  milligrams. 

From  the  results  obtained,  it  .seems  likely  that  when  accurate 
determinations  have  been  made  on  a  more  extended  scale  they  may 
be  the  means  of  throwing  light  on  the  nature  of  solution  and  upon 
the  vapour  tension  and  vapour  density  of  salts  at  compai^atively  low 
temperatures. 

The  observations  also  reveal  a  source  of  cri-or  which,  in  the  case  of 
some  estimations,  will  involve  the  making  of  a  large  correction,  and 
which  must,  at  all  events,  receive  consideration  in  all  investigations 
where  a  high  degree  of  accuracy  is  of  esscatial  importance. 


138.  "Constitution  of  glycocine  and  its  derivaiives."    By  JojilSakurai, 
Professor  of  Chemistry,  Imperial  University,  Japan. 

Glycocine  is  usually  represented  as  amido-acetic  acid, 
NHo-CHo-CO.H, 
but,   as  was    first  suggested  by  Erlenmeyer  and   Sigel   (A)m.,  176, 
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349),  it  ought  to  be  regarded  as  an  internal  amraonium  salt  of  the 
constitution         I        I       ,  the  analogy  of  glycocine  with  betaine,  and 

oc — o 

its  behaviour  towards  mustard  oils  (Marckwald  and  others,  Ber.,  24 » 
8279)  supporting  the  latter  view  of  its  constitution.  Other  pro- 
perties of  glycocine  are  also  in  best  accordance  witb  the  latter 
formula,  and  there  is  not  a  single  reaction  which  needs  to  be  ex- 
pressed by  the  ordinarily  employed  open  formula. 

That,  in  spite  of  the  evident  claim  of  th.e  internal  ammonium  theory 
to  be  exclusively  adopted,  tbe  open  formula  is  almost  universally 
employed  is  due,  partly,  at  any  rate,  to  the  erroneous  manner  in 
Avhich  the  formation  of  glycocine  has  been  hitherto  represented. 
The  change  which  occurs  when  ammonia  acts  upon  chloracetic  acid 
is  not  to  be  represented  merely  by  the  diagram 

NHjH  +  CIjCHo-CO^H, 


We  must  admit  that,  in  this  case,  ammonia  not  only  goes  to  neutralise 
chloracetic  acid,  but  also  to  form  an  ammonium  chloride,  the  latter 
part  of  this  change  being  analogous  to  that  which  occurs  when 
ammonia  acts  on  alkyl  halides  : — 

00— OH  ^  '        00— ONH4 

the  ammonium  compound  thus  formed  then  decomposing,  by  the 
action  of  heat,  into  glycocine  and  ammonium  chloride : — 


H.C-NH,C1  ^  H.C-NH3 
00— OiNHi  00—0 

This  conception  of  the  mode  of  formation  of  glycocine  is  not  a  matter 
of  speculation,  but  is  only  an  expression  of  actual  facts,  and  it  leads 
necessarily  to  the  internal  ammonium  theory  of  its  constitution.     The 
Iconsideration  of  other  modes  of  formation  of  glycocine  leads  to  the 
[same  conclusion. 

Again,  the  modes  of  formation  of  sarkosine  and  beta'in  can  only  be 
satisfactorily  expressed  in  a  manner  similar  to  that  above  described 
I  in  the  case  of  glycocine. 

Hippxu'ic  acid,  like  glycocine  itself,  must  also  be  represented  as  a 

.  ,     ,     .      H,C— NHa-COCeHs     .,         . ,    ,  .       r    r.^  x  •     • 

^closed  chain,        '       l  ;  its  acid  character,  feeble  as  it  is,  is 

00 — o 

easily  understood  from  the  circumstance  that  the  nitrogen  is  com- 
'bined  with  an  acid  group,  namely,  COCeHs.  That  hippuric  acid 
and  other  amido-acids  do  not  contain  the  group  CO2H,  is  supported 
by  the  fact  that  all  attempts  hitherto  made  to  obtain  acid  chlorides 
from  them  have  been  attended  with  failure. 
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The  formation  of  addition  compotmds  of  glycocine  presents  eg  diffi- 
culties to  the  acceptance  of  the  closed  formula  ;  in  fact,  the  ring 
opens  bv  addition,  the  nitrogen  atom  being  not  yet  known  to  be 
capable  of  combining  with  more  than  five  monovalent  radicals.    Thus, 

H.C-XH3  _  H..C-NH3CI 

OC-0       +  SCI  _    qI,_q^ 

oh-6    +^-^o^=  06-oK      • 

It  is  to  be  observed  that  in  order  to  explain  the  formation  of  the 
potassium  salt  bv  the  ordinary  formula  of  glycocine  we  must  suppose 
that  a  double  decomposition  first  occurs  with  formation  of  potassium 
amido-acetate  and  nitric  acid,  and  that  the  letter  then  unites  to  the 
amidogen  group. 

Passing  now  to  the  vietallic  derivatives  oi  glycocine,  their  formation 
likewise  finds  a  most  satisfactory  explanation  in  the  closed  formula. 
Thus,  the  deep  blue  colour  of  the  copper  compound  and  its  solubility 
in  alkalis  distinguish  it  from  ordinary  cai'boxylic  salts  of  copper,  and 
lead  us  to  the  conclusion  that  it  is  most  probably  a  cuprammonium 
compound,  a  conception  which  can  be  easily  expressed  in  the  follow- 
ing manner  : — 

2       I       I        +  CuO  =11  II        +  H2O. 

"^  OC— 0       ^  OC— O  0— CO    ^      ' 

If,  however,  we  regarded  the  copper  compound  as  an  amidated  deriva- 
tive, and  gave  it  the  constitution  Cu(XH-CH/C02H)3,  we  should 
have  to  make  the  baseless  assumption  that  the  hydrogen  of  the 
carboxyl  group  remains  unreplaced  by  copper,  even  when  digested 
"with  an  excess  of  cupric  oxide.  If,  on  the  other  hand,  we  regarded 
it  as  (XH2'CH2'C02)2Cu,  taking  glycocine  as  a  carboxylic  compound 
(an  acid),  because  it  dissolves  oxide  of  copper  and  some  other  metallic 
oxides,  we  might  argue  that  ammonium  chloride  or  even  ammonia 
itself,  is  also  an  acid  ! 

Silver  glycocine  must  likewise  be  regarded  as  having  the  constitution 

*  I       I      ^^  "  .  t]jig  formula  can  alone  account  for  the  formation  of 

OC— o 

amido-acetic  ether,  on  the  one  hand,  by  the  action  of  ethyl  iodide — 

H2C-NH2Ag    .CHI-   H?-NH3AgI  _  H2C-NH2 
OC-6  "^  ^'^'    ~    OC-OC2H,      -     OC-OC2H3  +  ^°^' 

and  the  formation  of  hippuric  acid,  on  the  other,  by  the  action  of 
benzoyl  chloride — 
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OC-0         +  ^«^^^°  ^^  -  OC-0  "^  ^°^^- 

It  must  be  observed  that  ia  the  latter  change  an  opening  of  the  ring, 
as  in  the  case  of  the  action  of  ethyl  iodide  on  silver  glycocine, 
coald  not  occur,  because  both  the  radicles  CI  and  COChH,  are 
negative. 

If,  on  the  other  hand,  silver  glycocine  were  regarded  either  as 
NHAg-CHj'COjH  or  NHa-CHj'COaAg,  we  could  not  satisfactorily 
explain  the  fox'mation  of  amido-acetic  ether  and  of  hippuric  acid  re- 
spectively. 

The  examination  of  the  properties  of  di-  and  tri-glycolamidic  acids 
which  are  always  represented  as  NH(CH.'C02H)2  and  Isr(CH3*C02H)3 
respectively,  goes  to  further  support  the  correctness  of  the  closed 
formula  for  glycocine.  These  compounds  behave  only  as  mono-  and 
di-basic  acids  towards  alkalis  and  alkaline  earths  ;  it  is  only  those  of 
their  salts,  which  contain  silver,  copper,  and  a  few  other  metals,  more 
or  less  characterised  by  the  ease  with  which  they  form  ammoniated 
derivatives,  that  may  be  regarded  as  di-  and  tri-basic.  These  facts 
are  inexplicable  by  their  accepted  constitution,  but  receive  an  ample 
explanation  from  the  following  formulse : — 

Diglycolamidic  acid.  Triglycolamidic  acid. 

H2C— NH^-CHs-COiiH  H2C— Nfl(CH2-C02H)2 

OC— 6  OC— 0 

All  the  so-called  amido-acids  must  be  regarded  as  constituted  like 
glycocine.  Thus  asparagine  and  aspartic  acid  should  be  respectively 
represented  by  the  formulse — 

CO— O  CO— o 

a.H^-NHs      and      CaHs-NHs  , 

CO-NHo  CO-OH 

a  view  which  is  supported  by  the  properties  of  these  compounds. 
According  to  this  conception,  there  should  exist  not  only  two  chemi- 
cally isomeric  asparagins,  as  is  predicted  by  the  current  theory,  but 
also  two  aspartic  acids,  represented  by — 

CO— O  CO— OH 

CH-NBa  ^      CH— NH3 

I  and       '  rr      i        • 

CHo  CHj     I 

(JO— OH  CO— O 

At  present  only  one  aspartic  acid  is  known,  but  there  are  reasons  to 
believe  that  another  will  be  discovered. 

Finally,  the  term  "  amido-acids  "  should  be  dropped  from  chemical 
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nomenclature,  in  accordance  with  the  internal  ammonium  theory  of 
the  constitution  of  these  compounds,  and  replaced  by  the  words 
glycocines  and  fanrines,  to  be  applied  respectively  to  the  so-called 
amido-carboxylic  acids  and  amido-sulphonic  acids.  Thus,  alanine, 
aspai'agine,  and  aspartic  acid  should  be  called  propionic,  succinaniic, 
and  succinic  glycols  respectively,  whilst  7-amido-propyl  sulphonic 
acid  (Gabriel  and  Lauer,  Ber.,  22.  2988)  should   be  changed  to  tri- 

methylene-taurine  Sindre-presonted  by  the  formula  CH2<^/-,rT\<^Q  ^>0. 

139.  "  Note  on  the  constitation  of  glycocine."    By  James  Walker,  D.Sc. 

In  connection  with  the  question  as  to  the  constitution  of  glycocine, 
which  is  raised  by  Professor  Sakurai  in  the  foregoing  paper,  Pro- 
fessor Diinstan  suggested  that  I  should  bring  together  any  physical 
facts  vfhich  might  bear  on  the  subject. 

Physical  methods  throw  at  present  little  light  on  the  constitution 

of  glycocine.      The  only  question  which  they  decide  with  certainty  is 

that  the  molecule  of  glycocine  is  not  a  double  molecule  of  the  formula 

XH3-CH,-C0-0  ,  ,     .         ,      , 

i\    nr\   no-     -x-'  ^^  some  have  supposed,  since  the  depression  of  the 

U  •  CO  •  CU-2  *  ^ 

freezing  point  in  its  aqueous  solutions  shows  that  the  molecular  weight 
corresponds  with  the  simple,  and  not  with  the  double,  formula. 
To  the  objection  which  might  be  raised,  that  this  low  molecular 
weight  could  be  due  to  an  electrolytic  dissociation  of  the  double 
molecule,  there  is  the  sufficient  answer  that  an  aqueous  solution  of 
glycocine  is  an  extremely  feeble  conductor  of  electricity.  I  have  found 
that  a  decinormal  solution  of  the  substance  does  not  conduct  very 
many  times  better  than  ordinary  distilled  London  water.  Whether 
the  slight  conductivity  is  due  to  the  presence  of  impurities,  or  to 
actual  electrolytic  dissociation  of  the  glycocine,  must  remain  for  the 
present  undecided.  Even  if  glycocine  were  proved  to  be  ionised  in 
aqueous  solution,  it  is  not  certain  what  the  ions  would  be,  for  we 
do  not  know  whether  under  these  conditions  glycocine  acts  as  an 
acid  or  a  base.  I  have  shown  {Zeit.  plvjsikal.  Chem.,  4,  3?{1)  that 
glj'cocine  iu  an  equivalent  solution  of  hydrochloric  acid  acts  as  abase 
of  nearly  the  same  strength  as  thiazole  ;  but  undoubtedly  in  an  equiva- 
lent solution  of  an  alkali  it  would  act  in  a  corresponding  manner 
as  an  acid.  A  comparison  of  the  amount  of  hydrolysis  in  the  two 
sets  of  salts  may  serve  to  settle  whether  glycocine  in  aqueous  solution 
is  acid,  basic,  or  strictly  neutral,  and  it  is  my  intention  to  perform 
the  necessary  experiments. 

In  as  far  as  glycocine  behaves  as  a  base,  it  must,  according  to 
Arrhenius'  theory,  supply  hydroxyl  ipns,  which  can  only  come  from  the 
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compound  NHoOH'CHs'GOOH,  a  hjdrated  form  of  gljcocine,  which  in 

ptj  Of) 

its  turn  might  either  be  derived  from  NH2"CH2-COOH,  or   I      ^       i     . 

It  is  possible  that  the  hydrated  form  may  exist  to  a  great  extent  in 
solution,  while  the  solid  form  is  anhydrous,  for  this  is  undoubtedly 
the  case  with  beta'ine. 

While  physical  methods,  then,  are  mostly  silent  with  regard  to 
the  constitution  of  glycocine  itself,  they  yield  decisive  evidence 
that  many  glycocine  derivatives  must  be  represented  by  an  open,  and 
not  by  a  closed,  chain.  Acetic  acid  has  a  dissociation  constant  K  =: 
00018,  very  many  times  greater  than  any  that  could  be  attributed  to 
glycocine,  which  ranks  in  point  of  conductivity  with  the  phenols. 
Phenyl  glycocine,  NHPh-CHj-COOH,  on  the  other  hand,  has  a  con- 
stant K  =:  0"0041,  so  that  the  inti'oduction  of  a  phenyl  group  in  the 
place  of  one  of  the  hydrogen  atoms  of  the  amidogen,  has  raised  the 
conductivity  far  above  that  of  acetic  acid.  Consequently,  if  acetic 
acid  contains  a  carboxyl  group,  phenylglycocine  must,  a  fortiori, 
contain  one.  The  same  is  evident  in  still  greater  degree  in  the 
case  of  hippuric  acid,  K  =  00222,  and  aceturic  acid,  K  =  0'0230. 
The  amidobenzoic  acids  have  dissociation  constants  less  than  that  of 
acetic  acid,  but  still  incomparably  greater  than  that  of  glycocine,  so 
"that  they  must  be  regarded  as  possessing  a  carboxyl  gr'oup. 

If  we  are  to  trust  to  analogy,  therefore,  the  evidence  afforded  by 
the  electrical  conductivity  goes  to  show  that  glycocine  has  not  the  rino* 
constitution,  but  the  ordinarily  accepted  constitution  represented  by 
the  formula  XH,-CH2.C00H. 


140.  "  On  the  oxidation  of  the  alkali  metals."    By  Wilmot  Holt  and 
W.  Edgar  Sims,  B.Sc. 

The  authors  have  examined  the  oxides  of  the  alkali  metals  with  a 
view  to  ascertain  how  far  stability  and  composition  of  the  oxides 
is  dependent  on  the  atomic  weight  of  the  element  from  which  it  is 
derived,  the  observations  already  recorded  being  so  conflicting,  and, 
in  many  cases,  so  incomplete,  that  it  was  found  quite  impossible  to 
make  any  generalisations  fi'om  them.  The  general  results  of  their 
examination  are  as  follows  :  — 

1,  Potassium  and  sodium  (and  probably  lithium)  are  not  attacked 
by  perfectly  dry  oxygen,  and  may  be  distilled  in  it,  without  under- 
going oxidation. 

2.  Lithium,  when  oxidised  in  oxygen  gives  rise  to  the  monoxide 
Li20,  sodium  (a  member  of  the  same  group,  though  in  the  odd  series) 
under  certain  conditions  forms  the  monoxide  NajO,  whilst  in  the 
case  of  potassium  it  has  been  impossible  to  obtain  the  monoxide  KoO- 


8.  The  ultimate  products  of  oxidation  are  :  with  lithium  the  mori- 
oxide  and  slight  traces  of  a  peroxide ;  with  podium,  the  dioxide 
"NaoOo ;  and  with  potassium,  the  tetroxide  K2O4,  which  must  be  re- 
garded as  the  most  definite  and  stable  oxides  of  these  metals. 

4.  The  monoxide  of  potassium  KjO.  is  not  formed  by  the  oxidation 
of  potassium  in  any  of  the  oxides  of  nitrogen  as  stated  by  previous 
observers,  and  there  is  no  evidence  either  of  the  existence  of  this  or 
of  any  lower  oxide  in  the  pure  condition. 

5.  The  only  other  oxides  of  which  the  authors  hare  been  able  to 
find  anv  evidence,  in  addition  to  those  mentioned  under  Section  3,  are 
iN'ajO,  K2O0  and  KoOs,  these  only  being  obtained  under  certain  con- 
<3i''-ions  owing  to  their  instability. 

6.  Both  potassium  and  sodium,  when  oxidised  in  nitric  oxide  or  the 
red  oxides  of  nitrogen,  form  varying  mixtures  of  nitrite  and  nitrate 
according  to  the  conditions  of  the  experiment. 

Later  experiments  will  probably  show  that  the  metals  rubidinm 
and  caesium,  both  of  which  have  higher  atomic  weight  than  potas- 
sium, will  combine  with  oxygen  in  still  larger  proportions. 

141.  "  The  action  of  iodine  and  of  methyl  iodide  on  aconitine."     By 
Wyndham  R.  Dunstan,  F.R.S.,  and  H.  A.  D.  Jowett,  B.Sn. 

In  1835  Jiirsrens  described  a  crystalline,  dark  red  hydrwdide  of 
iodacomtine  (C3aH46TNOi2.HI),  which  he  had  obtained  h\  mixing 
ethereal  solutions  of  iodine  and  aconitine,  and  crystallising  the 
product  from  chloroform  and  ether.  The  percentage  of  iodine  found 
in  the  salt  agreed  closely  with  the  formula  given  above.  By  acting 
on  the  salt  with  dilute  ammonia  he  obtained  a  brown,  amorphous 
substance,  which  he  supposed  to  be  iodaconitine.  The  authors  find 
that  when  iodine  acts  on  aconitine,  dissolved  in  various  liquids,  the 
product  is  a  variable  mixture  of  aronifine  hydriodide,  aconitine  per- 
iodide,  and  an  amorphous,  neutral  substance,  which  appears  to  be 
iodo-aconitine,  but  since  it  cannot  be  crystallised  it  is  difficult  to 
characterise.  The  principal  changes  may  be  represented  by  the 
equations  (1)  2C33H45NO,2  +  L  =  CsaH^NOio.HI  +  CjaHulNO,.,  (2) 

C3,H45NOi,HI    +    a-l2    =    C33H45NO,oHI,«l2. 

The  crystals  obtained  by  Jiirgens  consist  of  an  unstable  aconitin 
periodide,  which  cannot  be  crystallised  without  losing  iodine.  The 
dark  brown  crystals  originally  obtained  gradually  become  lighter  ou 
recrystalli-sation,  and  finally  are  resolved  into  the  colourless  aconitine 
hydriodide.  Analysis  shows  a  gradually  diminishing  percentage  of 
iodine  as  the  recrystallisation  is  repeated  until  pure  aconitine  hydr- 
iodide is  obtained.  This  salt  was  identified  by  its  melting  point 
(226°),  and  also  by  its  furnishing  pure  aconitine  (m.  p.  188 — 189°), 
"when  decomposed  with  dilute  ammonia. 
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The  same  unstable  periodide  may  be  obtained  by  adding  iodine  to 
an  aqueous  solution  of  aconitine  hydriodide.  The  brown  precipitate 
is  crystallised  from  its  solution  in  alcohol. 

In  attempting  to  isolate  iodacouitine  the  mixture  prepared  by 
adding  an  ethereal  solution  of  iodine  to  an  ethereal  solution  of 
aconitine  was  dissolved  in  chloroform,  and  the  solution  was  shaken 
with  dilute  ammonia.  By  this  means  a  substance  was  obtained  from 
this  solution  which  contained  much  aconitine,  and  also  a  smaller 
amount  of  an  amorphous  compound,  which  was  separated  from 
aconitine  by  precipitating  a  solution  in  chloroform  Avith  ether.  All 
attempts  to  crystallise  this  substance  have  failed.  It  is  a  greyish 
powder,  which  melts  indefinitely  near  208°,  and  is  nearly  insoluble 
in  cold  water,  but  readily  dissolves  in  alcohol  and  chloroform.  On 
analysis  it  furnished  the  percentage  of  iodine  required  by  the  formulas 
C33H14IXO12.     It  does  not  possess  basic  properties. 

In  a  previous  communication  (Trans.,  51,  403)  it  has  been  shown 
that  when  aconitine  is  heated  in  a  closed  tube  with  methyl  iodide  it 
dissolves,  and  that  on  cooling  the  solution  crystals  separate  which  con- 
tain the  percentage  of  iodine  required  by  aconitine  methiodide.  This 
substance  has  now  been  further  investigated,  and  it  has  been  found 
that  the  action  of  methyl  iodide  on  aconitine  is  exceptional. 

After  recrystallisation  from  a  mixture  of  ether  and  chloroform, 
the  crystals  melted  at  226°,  and  agreed  in  all  other  respects  with 
aconitine  hydriodide.  The  action  of  methyl  iodide  on  aconitine  woitld 
seem  to  be  represented  by  the  equation  2C3^H45XOi2  -f  CH3I  = 
C33H45XO,oHI  +  C.33H4i(CH3)XO,o,  but  although  distinct  evidence  of 
this  simultaneous  production  of  a  methyl  aconitine  was  obtained,  all 
the  methods  employed  to  isolate  it  in  a  pure  state  have  been  un- 
successful. An  impure  base  was  obtained  which  furnished  a  hydro- 
bromide  melting  near  218°,  but  during  the  precipitation  of  this  salt 
and  the  regeneration  of  the  alkaloid  from  it,  decomposition  apparently 
occurred,  since  aconitine  was  finally  obtained.  It  would  thus  appear 
that  if  methyl  aconitine  is  formed  in  this  reaction,  it  is  so  unstable 
that  it  cannot  be  isolated.  Other  methods  have  been  tried  for  its 
production,  but  these  also  have  failed  to  furni.sh  the  compound. 


RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June. 
Fellows  who  desire  grants  are  requested  to  send  their  applications 
to  the  Secretaries  at  Burlington  House,  not  later  than  Tuesday, 
June  5th. 


98 

At  the  next  meeting  of  the  Society,  on  Thursday,  May  3rd,  there 
•will  be  a  ballot  for  the  election  of  Fellows,  and  the  following'  papers 
will  be  read  : — 


"  The  structure  and  chemistry  of  the  cyanogen  flame."  By 
Professor  Smithells. 

"  The  condition  in  which  carbon  exists  in  steel."  By  J.  O. 
Arnold. 

"  a-Hydinndone  and  its  derivatives."     By  Dr.  Kipping. 

"  Volatile  compounds  of  lead  sulphide."     Bj  J .  B.  Hannay. 


»ABBIS0N  and  BONSj  rUINTEBS  IN  OUljINABr  TO  UEB  MAJESTY,  6T.  MAETIk's  LAKgi 


Issued  16/5/1894 


PROCEEDINGS 

OV  THB 

CHEMICAL    SOCIETY. 

No.  138.  Session  1893-94 

May  3rd,  1894.     Dr.  Armstrong,  F.R.S.,  President,  in  the  Chair. 

Messrs.  R.  L.  Jenks  and  John  JMcKillop  were  formally  admitted 
Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Arthur 
Hadley,  226,  Monument  Road,  Edgbaston,  Birmingham  ;  G.  L. 
Parker,  The  Paddocks,  Eccleston,  Chester ;  John  F.  Rolfe,  Home- 
wood,  Leytonstone,  Essex ;  Herbert  John  Taylor,  Fern  Villa,  33,  Rus- 
sell Street,  Eccles,  near  Manchester  ;  Charles  H.  H.  Walker,  Prospect 
Place,  Cainscross  Road,  Stroud. 

The  following  were  elected  Fellows  of  the  Society: — F.  E. 
Alhusen,  Joseph  Beynon  Ashcroft,  Samuel  Bernard  Asher-Aron, 
Charles  Henry  Ashdown,  Harry  Bowes,  Robert  William  Buttemer, 
Thomas  Chambers,  George  Hugh  Gabb,  Arthur  Robert  Golden, 
Oswald  Ernest  William  Hewitt,  Charles  T.  W.  Hirsch,  Edwin  James 
Jackman,  Alex.  Mitchell  Kellas,  William  Albert  Knight,  John  Abra- 
ham Kelly,  James  Mansell,  Charles  McMullan,  Matthew  A.  Parker, 
Thomas  John  Roberts,  Fredk.  Wallis  Stoddart,  James  Swinburne, 
Edwin  Terry,  Henry  L.  Wheeler. 

Of  the  following  papers  those  marked  *  were  read : — 

*11.  "  The    structure   and  chemistry  of   the   cyanogen   flame."     By 
Arthur  Smithells,  B.Sc,  and  Frankland  Dent,  B.Sc. 

The  flame  of  cyanogen  burning  in  air  consists  of  two  distinct 
regions — an  inner  cone  of  a  bright  peach-blossom  tint  and  an  in- 
vesting mantle  whose  colour  shades  off  from  a  deep  blue  to  greenish- 
gi-ey. 
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The  autliors  have  endeavoured  to  ascertain  the  cTiemical  clianp^es 
that  occur  in  different  parts  of  the  flame  bj  the  means  employed  by 
Smithells  and  Ingle  for  tbe  flames  of  hydrocarbons  (Trans.,  1892, 
204). 

When  cyanogen  is  bnrnt  in  the  cone-separating  apparatus  and 
sufficient  air  is  added,  a  separation  takes  place  corresponding  in  colour 
to  the  two-coned  structure  of  the  original  flame.  A  slight  increase 
in  the  supply  of  air  causes  the  inner  cone  to  become  bluer  and  the 
outer  cone  greener,  whilst  a  further  increase  extinguishes  the  outer 
cone. 

The  authors  have  made  a  series  of  analyses  of  the  interconal  gases 
produced  in  the  flame  under  varying  conditions.  These  analyses 
show — (i.)  The  separation  of  the  cones  of  a  cyanogen  flame  is  possi- 
ble in  the  apparatus  used  when  the  ratio  of  air  to  cyanogen  is  3"3  :  1 
(i.e.,  about  one-third  of  the  amount  necessaiy  for  complete  combus- 
tion), and  the  cones  remain  intact  until  the  air  supply  is  increased 
to  twice  this  amount.  After  this  the  interconal  gases  become  so 
diluted  with  carbon  dioxide  and  nitrogen  that  they  can  no  longer 
burn  in  a  second  cone.  (ii.)  When  cyanogen  is  burning  in  the 
apparatus  with  the  addition  of  the  minimum  quantity  of  air  neces- 
sary for  the  separation  of  the  cones,  carbon  monoxide  is  practically 
the  only  oxidation  product.  (iii.)  A  small  quantity  of  carbon  di- 
oxide is  formed  in  the  interconal  gases.  As  the  air  supply  is  in- 
creased the  quantity  of  carbon  dioxide  increases  until  it  amounts  to 
about  half  the  volume  of  the  accompanying  carbon  monoxide,  (iv.) 
The  interconal  gases  contain  unbarnt  cyanogen  amounting  in  the 
case  of  the  minimum  air  supply  to  7h  per  cent.,  and  diminishing  in 
quantity  to  nil  as  the  air  supply  is  increased.  (v.)  Small  and 
variable  quantities  of  oxides  of  nitrogen  are  obtained  in  the  inter- 
conal gases,  (vi.)  A  variation  in  the  dimensions  of  the  apparatus 
makes  no  important  difference  in  the  results. 

The  authors  consider  that  their  results  are  in  accordance  with 
Dixon's  as  to  the  rate  of  explosion  of  cyanogen,  which  showed 
that  the  highest  rate  corresponds  with  oxidation  of  the  carbon  to 
carbon  monoxide.  They  conclude  that  the  inner  cone  of  the  ordi- 
nary cyanogen  flame  is  determined  by  the  formation  of  carbon  mon- 
oxide, and  the  outer  one  by  the  combustion  of  the  carbon  monoxide. 

The  outer  cone  of  a  cyanogen  flame  is  not  suppressed  even  when 
the  cyanogen  and  air  have  been  carefully  dried,  and  this  might  seem 
to  conflict  with  the  view  that  it  is  due  to  the  combustion  of  carbon 
monoxide.  The  authors,  however,  have  shown  that  the  outer  cone 
can  be  extinguished  by  drying  the  gases,  provided  that  it  is  not  too 
near  the  inner  cone.  As  it  is  brought  nearer  to  the  inner  cone,  a 
point  is  reached  where  the  temperature  of  the  carbon  monoxide  is 
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sufficient  to   ensure  its  combustion  in  spite  of  tlie   dryness  of  the 
gases.     These  results  are  in  hai'mony  with  Dixon's  observations. 

The  authors  have  not  found  any  evidence  of  the  direct  combustion 
of  the  nitrogen  of  cyanogen  within  the  flame  ;  their  observations  go 
rather  to  show  that  oxides  of  nitrogen  are  formed  on  the  exterior 
where  they  produce  a  characteristic,  greenish  tinge. 


*12.  "  The  results  of  measurements  of  the  fi-eezing  points  of 
dilute  solutions."    By  Harry  C.  Jones. 

This  is  a  reply  to  Pickering's  recent  criticisms  (Trans.,  51,  293)  of 
the  author's  work.  When  the  results  of  Pickering,  Loomis,  Raoult 
and  the  author  on  the  freezing  points  of  dilute  cane  sugar  solutions 
are  compared,  differences  are  seen  to  exist  which  at  present  are  inex- 
plicable. It  may  be  possible  that  the  different  workers  have  measured 
slightly  different  points  of  equilibrium.  Xot withstanding  such  dif- 
ferences, Pickering  states  that  when  Raoult's,  Loomis's  and  his  own 
results  are  plotted  as  curves  they  "  form  figures  almost  identical." 

Pickering's  method  of  manipulating  results  in  his  curves,  which 
consisted  in  subtracting  a  constant  multiple  of  the  strength  from 
the  depressions,  and  plotting  the  number  thus  obtained  (D  —  xni) 
against  the  strengths  (??i),  instead  of  plotting  the  depressions  directly, 
involves  the  following  errors. 

I.  It  changes  the  relations  between  the  freezing  point  lowerings 
found  experimentally,  without  changing  the  relations  between  the 
concentrations. 

II.  It  magnifies  all  errors  ;  and 

III.  It  magnifies  them  differently  in  different  parts  of  the  curves. 
The  true  curves  for  sulphuric  and   phosphoric  acids  were  drawn 

and  compared  with  Pickering's  curves  from  the  same  results,  illus- 
trating the  manner  in  which  Pickering  obtains  the  "  breaks."  The 
carves  which  Pickering  drew  from  the  author's  results  by  his  method 
involving  the  above-mentioned  errors  were  shown,  by  comparison 
with  the  true  carves,  to  bear  no  direct  relation  to  the  results. 

The  tables  which  Pickering  prepared  fi'om  the  results  of  others  in 
order  to  thi-ow  doubt  on  the  correctness  of  the  author's  results  would 
equally  justify  exactly  the  opposite  conclusion,  if  he  had  dealt  with 
actual  instead  of  manipulated  differences, 

Discpssiox. 

Mr.  Pickering  said  that  aU  Mr,  Jones's  arguments  were  beside 
the  point,  for  the  comparison  which  he  had  made  of  Mr    Jones's 
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resalts  with  those  of  other  observers  were  made  by  calcalation  from 
the  unaltered  experimental  values  without  the  use  of  any  plottings 
whatever  (Trans.,  p.  303,  line  32,  et  seq.).  iS'or  were  Mr.  Jones's 
arguments  valid  even  against  those  diagrams,  the  peculiarities  of  which 
led  him  to  make  this  comparison.  His  first  argument  was  founded 
on  a  fundamental  misconception  of  an  elementar}-  fact  in  geometry — 
the  fact  that  an  alteration  in  the  ratios  of  the  ordinates  does  not 
necessarily  involve  an  alteration  in  the  nature  of  a  curve — and  the 
other  two  were  due  to  a  thorough  confusion  between  actual  and 
percentage  errors,  and  between  the  operations  of  subtraction  and 
multiplication.  The  experimental  error,  being  an  inseparable  portion 
of  the  experimentally  observed  depressions,  the  former  cannot  become 
multiplied  unless  the  depressions  themselves  are  multiplied  also,  but 
D  —  xm  represents  an  operation  of  subtraction  from,  and  not  multi- 
plication of,  the  depressions  (D).  An  error  of  a  given  magnitude  is 
represented  by  a  definite  space  uniformly  throughout  the  D  —  xm 
figures,  just  as  much  as  it  is  in  the  direct  plottings  of  D. 

The  proof  that  the  subtraction  of  xm  does  not  alter  the  nature  of 
the  curve  is  perfectly  simple.  If  the  depressions  are  proportional  to 
the  strength  of  the  solutions  (m),  we  shall  have  D  =  xm  in  the  direct 
plotting,  andD'  =  (a  +  x)m  in  the  other,  both  of  which  represent 
straight  lines  :  if  the  depressions  are  not  proportional  to  the  strength, 
then  the  plottings  will  form  a  curve  ;  bat  the  nature  of  a  curve  at 
any  point,  vi2,  depends  on  whether  the  ordinate  at  that  point  is 
greater  or  less  than  the  mean  of  two  ordinates  at  points  vh  and  ms, 

equidistant  on  either  side  of  it,  i.e.,  whether  BB'^-i(AA'  +  CC)  ; 

in  the  curve  obtained  by  plotting  the  values  D  —  xm,  the  nature  of  the 

curvature    will    depend  on  whether  BB'  —  xniz        iC-^-^'  ~  *'"i  "I" 

CC  —  xm-i),  but  since  ??i2  =  K"^!  +  '"s)?  this  expression  is 
identical  with  the  former  ;  any  breaks,  waviness,  or  other  singulari- 
ties which  exist  in  the  one  figure  must  necessai-ily  exist  in  the  other. 

Since  the  D  —  xm  figures  show  waviness,  it  is  certain,  therefore,  that 
the  direct  plottings  of  D  must  show  waviness  also,  and  even  on  the 
veiy  restricted  scale  of  the  accompanying  diagi'am  this  waviness  is 
clearly  visible.  Straight  lines  have  been  drawn  against  the  figures 
to  assist  the  eye  in  judging  their  form :  with  a  similar  assistance, 
the  waviness  of  Mr.  Jones's  results  may  easily  be  seen  in  the  draw- 
ings of  them  which  he  has   given  in  the  Phil.  ITo^.,  Dec,  1893. 

Their  waviness  can  be  proved  equally  well  without  the  use  of  any 
diagram :  it  is  only  necessary  to  compare  his  values  with  those 
calculated  for  a  properly-selected  straight  line,  and  it  will  be  found 
that  they  cut  this  Line  at  three  points,  and  therefore  must  form  a 


PICKERING. 


ChifH.Soc  May  lS94 


Def. 


OBSERVED   DEPRESSIONS  PLOTTED 
AGAINST  STRENGTH. 


O'iiirir^ 


0'fbr3'^ 


O'iiri- 


0'ffr59 


O'Are 


.OSMols.    A>        .1  LUre^ 


T.ifStit' 


103 

wavy  figure.  The  line  x  =  0'195m  is  a  convenient  one  to  take  for 
!Mr.  Jones's  results  with  cane  sugar,  the  waviness  of  which  will  then 
be  found  to  depend  on  diflFerences  (errors)  of  as  much  as  0'015°. 

The  values  shown  by  Mr.  Jones  for  portions  of  the  results  obtained 
by  different  workers  with  cane  sugar  are  sufficient  to  indicate  the 
discrepancy  between  his  results  and  theirs,  for  whereas  an  accumu- 
lated error  of  00019°  or  00016°  would  reduce  to  rectilinarity  this 
part  of  the  results  of  Pickering,  Loomis,  and  Raoult,  it  would  require 
errors  of  0'006°  to  obliterate  the  curvature  of  Mr.  Jones's  results. 
Bat  the  exceptional  character  of  the  latter  can  be  satisfactorily  seen 
only  by  comparing  the  whole  series  at  our  disposal ;  this  has  been 
done  roughly  in  the  last  four  figures  of  the  accompanying  diagram. 

Dr.  James  Walker  said  that  he  understood  Mr.  Jones  to  take 
objection  not  to  Mr.  Pickering's  observation  that  his  curves  possessed 
a  wavy  character,  but  merely  to  the  distortion  of  these  curves  which 
resulted  from  the  method  of  treatment  adopted  by  Mr.  Pickering  in 
his  diagrams.  If  the  depressions  of  freezing  point  had  been  strictly 
proportional  to  the  concenti-ations  instead  of  only  roughly  so,  then,  of 
course,  no  distortion  would  have  resulted. 

Mr.  E.  H.  Hates  explained  from  the  mathematical  standpoint,  the 
precise  relation  between  the  figures  obtained  by  the  ordinary  plotting 
preferred  by  Mr.  Jones,  and  by  the  modified  plotting  which  was 
necessarily  adopted  by  Mr.  Pickering  in  order  to  make  the  experi- 
mental error  and  the  irregularities  of  the  "  lowering  "  easily  visible 
on  a  diagram  of  moderate  size. 

Whichever  plotting  was  used,  a  temperature  error  of  given  magai- 
tude  was  represented  by  the  same  length,  whatever  the  strength  of 
the  solution  might  be.  Taking  an  ordinary  plotting,  and  di-awing  a 
straight  line  through  the  origin,  the  ordinates  (D  —  xni)  of  the  modi- 
fied plotting  were  simply  the  difference  between  the  ordinates  (D)  of 
the  ordinary  plotting  and  those  of  the  straight  line  {xm)  at  the  same 
strengths.  (Mr.  Pickering  had,  of  course,  obtained  the  values  of 
D  —  xm  by  calculation  and  not  by  measurement.)  If  the  two  plot- 
tings  were  drawn  together  on  the  same  scale,  and  the  plane  of  one  of 
them  turned  round  the  temperature  axis  through  any  angle,  the  lines 
joining  corresponding  points  on  the  two  curves  were  all  parallel,  that 
is  to  say,  either  curve  was  the  projection,  or,  in  more  popular 
language,  the  shadow  of  the  other,  a  simple  mathematical  fact  which 
absolutely  annihilated  the  claim  of  Mr.  Jones  that  the  irregularities 
discovered  by  Mr.  Pickering  were  introduced  by  his  method  of  plot- 
ting, and  that  the  curves  obtained  by  the  latter  bore  no  direct 
relation  to  the  experimental  results.  An  ordinary  plotting,  if 
mathematically  correct,  would  of  necessity  contain  any  such  singu- 
larity as   a  waviness  or  a   break   if  such  appeared  in  the  modified 
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plotting,  although  the  steep  slope  of  the  curve  in  the  former,  and  its 
far  greater  length  would  prevent  them  from  being  as  conspicuous. 
On  an  unmodified  plotting  on  the  same  scale  as  Mr.  Pickering's  pub- 
lished diagrams,  the  temperature  ordinate  for  a  lowering  of  0"32° 
Avould  have  a  length  of  about  10  in.  If  the  observed  lowering  were 
strictly  proportional  to  the  strength,  the  experimental  points  in  the 
ordinary  diagram  would  lie,  on  the  average,  evenly  about  a  straight 
line,  and,  therefore,  since  the  shadow  of  a  straight  line  w-as  a 
straight  line,  would  lie  evenly  about  a  straight  line  in  the  modified 
diagram,  from  which  it  followed  that  the  modified  plottings  ex- 
hibited by  Mr.  Jones  proved  conclusively  either  the  existence  of 
extremely  serious  errors,  or  that  in  the  cases  chosen  for  illustration, 
the  lowering  varied  in  a  highly  complex  manner,  the  irregularities, 
though  small  as  compared  with  the  total  depression,  being  large  as 
compared  with  the  estimated  experimental  error. 

Mr.  Jones  had  pointed  out  three  details  in  which  the  modified 
plotting  differed  from  the  ordinary  one. 

(1.)  That  it  changed  the  relation  between  the  lowerings  and  the 
strengths. 

(2.)  That  the  experimental  eri'ors  did  not  appear  in  their  true  re- 
lations to  the  lowerings. 

(3.)  That  the  experimental  error  was  not  multiplied  to  the  same 
extent  at  different  strengths. 

Mr.  Jones's  numerical  illustrations,  however,  had  clearly  shown  that 
in  both  (1)  and  (2)  the  word  lowering  was  made  to  bear  two  different 
meanings — the  actual  lowering  (D),  and  the  (D  —  xni)  of  the  modified 
plotting;  and  that  in  (3)  the  words  "experimental  error"  did  not 
mean  the  experimental  temperature  error  (which  would  necessarily 
be  represented  on  a  constant  scale  for  all  strengths  in  the  modified 
diagram)  but  a  ratio  which  turned  out  to  be  simply  D  —  xm  :  D,  i.e., the 
ratio  of  the  ordinates  of  an  ordinary  and  modified  plotting  drawn  to 
the  same  scale.  The  numerical  results  obtained  by  Mr.  Jones  were 
siiiiply  a  mathematical  consequence  of  the  fact  that  in  the  imaginary 
case  he  took,  the  actual  lowerings  were  not  exactly  proportional  to 
the  strengths,  and  the  only  legitimate  conclusion  to  be  drawn  from 
them  (except  the  obvious  one  that  the  two  forms  of  plotting  were 
not  identical)  was  that  the  modified  plotting  was  perfectly  adapted 
to  the  use  to  which  it  had  been  put  by  Mr.  Pickering,  viz.,  to  render 
slight  irregularities,  which  could  otherwise  be  only  adequately  re- 
vealed by  a  troublesome  mathematical  investigation,  at  once  obvious 
to  the  unaided  eye. 
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•13.  "  The  conditions  in  which  carbon  exists  in  steel."    By  J.  0. 
Arnold  and  A.  A.  Read. 

The  authors  have  carried  out  experiraents  on  the  condition  in 
which  carbon  exists  in  normal,  annealed  and  hardened  steels  on  a 
series  of  five  steels  containing  096,  0"57,  0"33,  0*16,  and  0"06  per 
cent,  of  carbon  respectively. 

The  method  they  have  used  in  their  determinations  is  a  modifica- 
tion of  the  process  of  Binks  and  Weyl,  originally  proposed  for  the 
estimation  of  carbon  in  iron. 

Two  bars  of  polished  steel  of  suitable  size  were  suspended  in 
separate  beakers  containing  dilute  hydrochloric  acid  (rel.  dens.  1'02), 
placed  in  the  same  circuit,  and  connected  with  the  positive  pole  of  a 
single  Bunsen  cell,  the  cathodes  being  plates  of  platinum  placed  in  a 
flat  porous  cell.  At  the  end  of  the  time  allowed  for  solution  the 
carbide  was  collected  on  a  smooth  filter  paper  and  washed  with 
water,  alcohol,  and  finally  with  ether.  The  residue  was  washed  off 
the  filter  paper  into  a  weighed  boat,  and  then  dried  in  a  vacuum. 
The  carbon  was  estimated  by  direct  combustion,  the  residue  after- 
wards being  used  for  the  estimation  of  the  iron. 

From  the  results  of  a  number  of  experiments  the  authors  draw  the 
following  conclusions : — 

1.  The  existence  is  confirmed  of  a  carbide  of  iron  possessing  the 
formula  Fe^G,  originally  discovered  by  Abel  and  Miiller  by  indepen- 
dent methods. 

2.  The  normal  carbide  exists  in  two  different  forms  identical  in 
chemical  composition. 

(a.)  A  diffused  carbide  is  scattered  in  granules  or  very  small 
plates  throughout  the  iron  in  normal  steel.  When  isolated  it  is  a 
greyish-black  powder. 

(6.)  A  crystalline  carbide,  arranged  in  comparatively  large  dis- 
tinct plates  in  well-annealed  steel ;  these  plates  are  chiefly  in  the 
form  of  well-marked  striae,  and  consist  of  pure  FcsC.  They  are  identi- 
cal with  the  microscopical  laminse  of  Sorby's  "  pearly  "  constituent, 
and  they  may  be  isolated  as  bright  silver  plates. 

3.  The  percentage  of  the  total  carbon  obtained  as  carbide  is 
greater  in  hard  than  in  soft  steels. 

In  iron  containing    ..    0"1  per  cent.  ;  92  per  cent.     Loss    8  percent. 
M  3>  O'o         ,,  87         „  „     13         ,, 

0-25      „  74        „  „     26 

4.  The  above-mentioned  loss  does  not  appear  to  be  due  to  decom- 
position, but  rather  to  the  presence  of  a  readily  decomposed  sub- 
carbide  of  iron  (containing  less  carbon  than  the   normal   compound) 
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existing  to  the  extent  of  about  25  per  cent,  in  mild  steel,  and  capable 
of  existing  to  the  same  amount  in  cold,  hard  steel  after  the  latter  has 
heen  heated  for  some  time  at  a  white  heat. 

5.  The  loss  being  practically  the  same  in  well-annealed  steel  as  in 
the  normal  steel,  it  cannot  be  due,  as  supposed  by  Ledebur,  to  the 
presence  of  "  hardening  carbon." 

6.  The  carbon  in  hardened  steel  exists  chiefly  as  an  extremely 
attenuated  carbide,  or  in  solution,  leaving  on  isolation  a  residue  con- 
sisting mainly  of  "  hydrate  of  carbon,"  mixed  to  a  slight  extent  with 
carbide  of  iron.  Whether  the  large  lo&s  of  carbon  (about  50  per 
cent,  of  the  total)  occuiTing  during  the  galyanic  decomposition  of 
the  hardened  steel  is  due  to  the  presence  of  a  large  percentage  of 
sub-carbide  or  to  evolved  hj-drocarbons,  formed  by  the  action  of 
nascent  hydrogen  on  the  finely-divided  fi-ee  carbon,  there  is  no  con- 
clusive evidence  to  show. 

The  authors  have  also  experimented  on  a  steel  containing  1"73  per 
cent,  of  manganese  and  "55  per  cent,  of  carbon,  and  find  that  a  por- 
tion of  the  iron  is  replaced  by  manganese,  the  double  carbide  appar- 
ently having  the  formula  FcTMnCs. 

Discussion.  ■ 

Professor  Roberts- Austen  observed  that  this  was  only  a  portion 
of  a  long  series  of  experiments,  many  of  which  appeared  to  have  been 
very  carefully  made.  He  regretted,  however,  to  say  that  he  entii'ely 
differed  from  the  conclusions  at  which  Mr.  Arnold  had  arrived.  He 
was  not  prepared  to  raise  objections  to  the  method  employed,  which, 
under  the  circumstances,  was  probably  as  good  as  any  that  could  have 
been  adopted  ;  it  was,  moreover,  a  method  which  the  speakers 
had  himself  nsed  30  years  ago.  He  quite  believed  in  the  existence 
of  Abel's  carbide  of  iron,  FcaC,  but  he  considered  that  the  authors  of 
the  paper  had  not  offei-ed  any  evidence  which  could  be  accepted  in 
support  of  the  presence  in  the  steel  of  a  new  sub-carbide  of  iron. 
Without  the  exercise  of  the  utmost  care  and  absolute  uniformity  of 
conditions,  nothing  is  easier  than  to  lose  carbon  when  steel  is  dis- 
solved by  electrolytic  action. 

Mr.  Bertram  Blount  said  that  he  had  had  some  experience  in  the 
use  of  the  method  described  by  the  authors  for  isolating  the  carbon  in 
steel,  and  had  observed  that  the  conditions  of  experiment  had  to  be 
arranged  in  such  a  manner  as  to  confine  the  reaction  between  certain 
limits.  On  the  one  hand  an  insufficiency  of  current  permitted  the 
escape  of  hydrogen  (and  therefore  of  hydrocarbons)  due  to  the  action 
of  the  acid  on  the  iron  per  se,  and  on  the  other  an  excess  of  current 
might  exert  so  strong  an  oxidising  influence  as  not  only  to  determine 
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the  complete  suppression  of  the  hydrogen  and  oxidation  of  ferrous  to 
ferric  chloride,  but  also  to  attack  the  carbon  or  cax-bides,  the  isolation 
of  which  was  sought.  It  followed  that  the  range  for  safe  working 
lay  between  the  point  at  which  all  the  iron  was  converted  into  ferrous 
chloride  without  evolution  of  hydrogen  as  a  lower  limit,  and  that  at 
which  all  the  ferrous  chloride  was  converted  into  ferric  chloride,  as 
an  upper  limit.  In  conclusion  he  would  plead  for  a  more  general 
observance  of  the  necessity  of  stating  the  precise  working  conditions, 
e.g.,  voltage  and  current  density,  in  describing  electrolytic  experi- 
ments, in  order  that  any  given  experiment  might  be  repeated  at  any 
time  under  conditions  identical  with  those  adopted  by  a  previous 
observer. 

14.  "The  'cis-'  and  'trans-'  modification  of  tetramethylenedicarb- 
oxylic  acid  (1.2)  and  pentamethylenedicarboxylic  acid  (1.2)." 
By  W.  H.  Perkin,  jun.,  F.R.S. 

The  author  has  further  investigated  the  tetramethylenedicarboxylic 
acid  (1-2)  which  had  been  previously  obtained  {Trans.,  51,  23)  by 
heating  the  disodium  derivative  of  ethylic  butanetetracarboxylate, 
(COOC.H3)2-CNa-CHo-CH.,-CXa(COOCoH3)2,  with  bromine,  hydrolysis 
of  the  product,  and  elimination  of  two  molecules  of  carbon  dioxide 
at  200°. 

The  acid  (m.  p.  l.S8°)  thus  obtained  is  the  m-modification,  since 
when  digested  with  acetyl  chloride  it  yields  an  anhydride,  C^HgO;, 
(m.  p.  75°),  which  dissolves  in  water,  regenerating  the  same  acid. 

The  frans-modification  of  tetramethylenedicarboxylic  acid  is  ob- 
tained by  heating  the  cis-  acid  with  hydrochloric  acid  at  180°  ;  it 
melts  at  130°,  and  does  not  yield  an  anhydiide  when  digested  with 
acetyl  chloride  ;  on  distillation,  however,  it  is  partially  converted  into 
the  anhydride  of  the  «'s-acid. 

Pentamethylenedicarboxylic  acid  (1-2)  is  obtained  by  an  exactly 
similar  series  of  reactions  from  ethylic  pentanetetracarboxylate 
(Trans.,  51,  244),  but  the  acid  (m.  p.  160')  produced  in  this  case  is 
the  f/-(j;t5-niodification. 

This,  when  heated  with  acetyl  chloride  at  140°,  is  decomposed, 
forming  the  anhydride  of  the  ci'*-acid  (m.  p.  73°).  Cis  pentamethyl- 
enedicarboxylic acid  is  obtained  from  this  anhydride  by  dissolving  it 
in  potash  ;  it  melts  at  140°,  and  is  much  more  readily  soluble  in  water 
than  the  f/-a/i.s-acid  into  which  it  is  quantitatively  converted  by  heat- 
ing with  hydrochloric  acid  at  180°. 

Baeyer,  in  his  remarkable  paper  on  the  hexahydrophthalic  acids 
{Annalen,  258,  145),  expresses  the  opinion  that  trans  pentamethylene- 
dicarboxylic acid,  like  trans  hexahydrophthalic  acid,  should  yield  an 


108 

anhydride  of  its  own ;  but  so  far  the  author  has  not  been  successful 
in  preparing  this  substance. 

15.  " Hexamethylenedibromide,  BrCH.2CHrCH:CH:CH:CH2Br." 
By  E.  Haworth  and  W.  H.  Perkin,  jun.,  F.R.S. 

This  substance  may  be  obtained  by  the  following  series  of  re- 
action : — 

Chlorovietlioxijpr<ypane,  C1(CH2)30CH3,  is  first  prepared  by  heating 
chlorobromopropane,  Cl(CH2)3Br,  with  sodium  methoxide.  It  is  a 
colourless  oil,  which  boils  at  119®,  and  when  acted  on  in  benzene 
solution  with  potassium,  is  converted  into  a  high  boiling  oil  which 
apparently  contains  dimethoxyhexane,  thus — 

2C1-(CH2)30CH3  +  Kj  =  CH30-(CH,)60CH3  +  2KC1. 

From  this  substance  hexamethylene  dibromide  is  obtained  by  the 
action  of  fuming  aqueous  hydrobromic  acid  at  150°.  It  is  a  colourless 
oil,  which  boils  at  1,37—140°  (20  mm.). 

When  a  solution  of  this  dibromide  in  7?i-xyleue  is  acted  on  Avith 
sodium,  a  hydrocarbon,  CeHja,  is  producel,  which  boils  at  77 — 80°, 
and  is  apparently  identical  with  hexamethylene,  which  Baeyer 
{Annalen,  278,  111)  obtained  in  the  course  of  his  researches  on  the 
reduction  of  benzene. 

Hexamethylenedibromide  reacts  readily  with  the  sodium  derivative 
of  ethylic  malonate,  sodium  bromide  being  separated,  and  an  oily  pro- 
duct formed,  which,  when  fractionated  under  reduced  pressure,  is 
separated  into  two  fractions,  boiling  at  130 — 220°  and  220 — 290°. 

The  lower  fraction,  on  hydi'olysis,  yields  an  oily  acid,  from  which, 
on  distillation,  a  small  quantity  of  substance  was  isolated,  which 
boiled  at  248 — 250°,  and  on  analysis  gave  numbers  agreeing  with  the 
formula  C8Hu02.  This  substance  appears  to  be  heptamethylenecarb- 
oxylic  acid. 

The  higher  fraction  contains  ethylic  octanetetracarboxj-late, 

(COOC2H5)2-CH-(CH2)6-CH(COOaH5)2, 

a  colourless  oil,  which  boils  at  275 — 280°  (60  mm.)  ;  on  hydrolysis  it 
is  converted  into  a  polybasic  syrupy  acid,  which  at  200°  rapidly  loses 
cai'bon  dioxide  forming  sebacic  acid,  C00H(CH2)sC00H. 

16.  "  a-Hydrindone  and  its  derivatives."    By  F.  Stanley  Kipping,  Ph.D. 

The  author  gives  an  account  of  the  preparation  of  a-hydi-indone  by 
the  action  of  aluminiiim  chloride  on  plienylpropionic  chloride  (Proc, 
117,  216),  and  points  out  that  this  method  is  very  convenient  for  the 
preparation  of  large  quantities  of  this  ketone.     When  suitable  con- 
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ditions  are  chosen,  tLe  yield  is  very  good,  and,  -with  tte  exception  of 
one  bye-j)roduct,  namely,  a  substance  -which  probably  has  the  con- 
stitution CgHvO'CCKCH-CHPh,  no  other  compound  is  formed. 

After  referring  to  the  behaviour  of  hydrindonoxime  under  various 
conditions,  and  bringing  forward  conclusive  evidence  that  the  oxinie 
is  converted  into  hydrocarbostyril  by  the  action  of  phosphorus 
pentachloride  (Proc,  129,  240),  several  derivatives  of  hydrindone  are 
described  ;  amongst  others,  the  products  of  condensation  -with  benzal- 
dehyde  and  with  acetone,  and  a  compound  of  the  composition  CisHuO, 
formed  by  condensation  of  two  molecules  of  the  ketone  2CaH80  —  HoO 
=  CisHijO.  This  substance  is  considered  to  be  anhydrobishydrindone, 
CeHuClZiC — CH3 
nxT    ncT  nn  n  tt  '  ^^^  analogue  of    the  anhydrobisdiketohydrindene, 

prepared  by  W.  Wislicenus  and  his  co-workers.  As,  however,  some 
of  its  properties  do  not  completely  harmonise  with  this  view  of  its 
constitution,  the  investigation  is  being  continued. 
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RESEARCH  FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in  June. 
Fellows  who  desire  grants  are  requested  to  send  in  their  applications 
to  the  Secretaries  at  Bui'lington  House,  not  later  than  Tuesday, 
June  oth. 


At  the  next  meeting  of  the  Society,  on  Thursday,  May  17th,  the 
following  papers  will  be  read  : — 

"  The  influence  of  moisture  ou  chemical  change."  By  H.  Brereton 
Baker,  M.A. 

"Volatile  compounds  of  lead  sulphide."  (Postponed  from  the  last 
meeting).     By  J.  B.  Hannay. 

"  A  specimen  of  early  Scottish  iron."     By  Margaret  D.  Dougal. 

"  The  mineral  waters  of  Cheltenham."  By  Professor  Thorpe, 
F.R.S. 


Erratum. — In  the    previous   number   of   the    "  Proceedings,"    the 
numbering  of  the  abstracts  131 — 141  should  be  altered  to  1 — 10. 
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May  lytti,  1894.     Dr.  Armstrong,  President,  in  the  Chair. 

Professor  D.  Mendeleef,  of  St.  Petersburg-,  Foreign  Member  of 
the  Society,  being  present  signed  the  Roll  of  Fellows. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Cecil 
Cooke  Duncan,  Royal  Agricultural  College,  Cirencester;  Bhirkaji 
Edalji  Ghasrala,  Tardes,  Bombay ;  Donald  Gordon  Forbes,  Shilling- 
stone,  near  Blandford,  Dorset ;  Richard  S,  Ladell,  11,  Lower  Gros- 
venor  Place,  S.W, 

Of  the  follo\Ting  papers  those  marked  *  were  read : — 

*17.  "The  influence  of  moisture  on  chemical  action."    By 
H.  Brereton  Baker,  M.A. 

Since  the  publication  of  a  note  in  the  Proceedings  (May  4th,  1893) 
further  investigations  of  the  actions  there  mentioned  have  been  made. 
Sulphur  trioxide  does  not  combine  with  highly  purified  lime;  but  a  trace 
of  moisture  brings  about  vivid  incandescence.  Dry  copper  oxide  is 
also  without  action  on  sulphur  trioxide.  Purified  and  dried  lime  does 
not  decompose  dried  ammoniDni  chloride,  which  may  be  sublimed 
from  the  mixture  without  evolving  any  ammonia.  Purified  and  dried 
nitric  oxide  gives  no  brown  fumes  with  dried  oxygen,  but  a  trace  of 
moist  air  causes  them  to  appear  at  once.  A  mixture  of  purified  and 
dried  hydrogen  and  chlorine  can  be  exposed  to  daylight  for  four  days 
without  more  than  three-fourths  of  the  gases  combining.  Ammonium 
chloride,  heated  in  a  vacuum  in  a  soft  glass  tube,  leaves  a  residue  of 
ammonia  gas ;  but  when  dried  and  heated  in  a  hard  glass  tube,  no 
gaseous  residue  is  obtained.  This  led  to  the  investigation  of  the 
vapour  density  of  dry  ammoninm  chloride,  which  was  shown  to  be 
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normal,  28"  7  being  the  mean  result  of  six  experiments.  With  regard 
to  the  theory  of  the  subject,  the  author  believes  that  an  electro- 
chemical hypothesis  is  applicable.  Separation  of  dried  ammonia  and 
hydrogen  chloride  gases  takes  place  when  plates  with  opposite 
electrical  charges  are  introduced  into  the  mixture  though  the  action 
cannot  be  electrolytic,  since  discharge  is,  under  the  circumstances, 
impossible.  Similar  separation  was  noticed  with  air  and  with  a 
mixture  of  dried  hydrogen  and  oxygen.  Electric  discharge,  when 
not  of  high  tension,  will  not  pass  in  dined  gases  ;  but  the  high- 
tension  discharge  does  pass,  and  renders  it  possible  for  the  lov/- 
tension  discharge  to  pass  afterwards.  With  regard  to  the  influence 
of  moisture,  it  appears  that  Avhat  holds  for  chemical  combination 
holds  also  for  electrical  dischaT'ge,  and  that  there  is  great  signiticance 
in  the  apparent  similarity  in  the  two  cases. 

Discussiox. 

The  President  spoke  of  Mr.  Baker's  results  as  of  great  value  and 
as  calculated  to  convince  all  of  the  important  influence  exercised  by 
moisture  in  promoting  very  many  chemical  changes  ;  he  had  long 
been  satisfied  that  the  presence  of  an  electrolyte  was  essential  to  every 
chemical  change,  and  that  water  was  of  service  beciuse  it  gave  ri«e 
to  an  electrolyte.  It  was  now  important  to  ascertain  whether  other 
substances  besides  water  could  condition  the  formation  of  electro- 
lytes and  thus  co-operate  in  producing  change,  and  to  determine  what 
their  nature  was  ;  probably  water  was  one  of  very  few  substances  able 
to  act  in  this  manner,  if  indeed  it  were  not  the  only  one.  In  the 
case  of  hydrogen  and  chlorine,  there  Avas  reason  to  think,  as  Mr. 
Shcnstone  had  indicated,  that  some  substance  other  than  water  was 
also  essential  to  the  occurrence  of  change. 

He  was  glad  to  hear  Mr.  Shenstone  say  that  he  was  not  yet  satisfied 
that  pure  oxygen  can  be  ozonised  ;  his  statement  that  more  ozone  was 
obtained  from  dried  oxygen  might  be  regarded  as  evidence  that  water 
influenced  its  formation ;  the  amount  of  ozone  finally  obtained  de- 
pended on  the  amount  destroyed  as  well  as  on  the  amount  originally 
formed,  and  if  both  its  formation  and  destruction  were  influenced  by 
moisture,  it  might  well  be  that  one  action  was  more  directly  influenced 
than  the  other  when  but  very  little  moisture  was  present.  If  the 
destruction  took  place  the  less  rapidly  the  less  water  present,  the 
amount  finally  obtained  would  be  the  greater  the  more  carefully  the 
oxygen  was  dried. 

Regarding  the  decomposition  of  ammonium  chloride  by  heat, 
although  moisture  would  promote  its  decomposition,  the  absence  of 
moisture  would  not  have  the  effect  of  making  it  a  stable  sub«5tance  at 
all  temperatures  ;  it  might  be  expected  that,  if  dry,  it  would  decora- 
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pose  v:h.en  heated  sufficiently,  but  would  not  dissociate ;  in  other  woivU 
there  would  be  no  re-formation  of  ammonium  chloride  under  such 
conditions. 

j\Ir.  Shen^stoxe  was  glad  to  find  that  Mr.  Baker's  results  had  confirmed 
his  own  earlier  experiments  on  the  production  of  ozone  from  oxygen 
and  on  the  action  of  ozone  on  mei^cury.  At  the  same  time  he  was 
not  yet  himself  convinced  that  really  dry  oxygen  would  ozonise,  and 
he  was  at  present  studying  the  influence  of  moisture  on  the  forma- 
tion of  ozone  from  oxygen  quantitatively.  He  expected  the  character 
of  the  carve  obtained  would  settle  the  question. 

He  could  also,  from  the  results  of  many  experiments,  confirm  Mr. 
Baker's  statements  as  to  the  persistent  activity  of  highly  dried 
chlorine  towards  certain  sub'^tances.  Its  action  on  mercury,  for 
exnmple,  was  often  apparently  independent  of  dryness.  In  fact,  the 
results  obtained  pointed  to  the  presence  of  some  other  substance 
than  water,  as  being  able  to  influence  the  action  of  these  tvpo  sub- 
st-inces.  This  had  led  him  to  search  for  a  more  satisfactory  source 
of  chlorine. 

*18.  "New  volatile  compounds  of  lead  sulphide."    By  J.  B.  Hannay. 

Early  experimenters,  notably  Pattinson,  Regnault,  and  Jordan, 
have  noticed  the  volatilisation  of  lead  sulphide  in  water  vapour  and 
its  subsequent  crystallisation,  but  their  results  in  other  respects 
seem  to  be  irreconcilable. 

An  investigation  showed  that  all  the  phenomena  desci'ibed  are  easily 
understood,  on  the  supposition  that  both  water  and  sulphur  dioxide 
tombine  at  high  temperatures  with  lead  sulphide,  forming  gaseous 
compounds.  When  difference  of  temperature  is  taken  into  account,  it 
is  found  that  water  vapour  reacts  with  lead  sulphide  in  the  following, 
manner. 

1.  About    750° PbS  -I-  H2O  =  PbO-H^S 

2.  „       900° 2PbO  +  2PbS  =  .SPb  +  PbS.Oa 

3.  „     1400° PbS  +  H2O  =  PbS-H^O 

Neither  of  the  first  two  changes  is  complete,  but  in  each  the 
sulphide  is  decomposed.  In  the  third  reaction,  however,  there  is  no 
decomposition,  and  the  sulphide  is  redeposited  on  cooling.  Reasons 
are  adduced  for  the  conclusion  that  a  definite  molecular  compound 
PbS-HaO  exists. 

Similar  indirect  evidence  is  given  to  demonstrate  the  existence  of 
the  compound  PbSjSOa,  or  PbS202.  Both  these  compounds  are 
colourless  gases  at  a  red  heat,  but  when  the  temperature  falls  decom- 
position occurs.    This  remarkable  fact  is  explained  by  the  observation 
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that  the  oxygen  of  sulpliiir  dioxide  and  of  water  displaces  the  sulphur 
of  the  lead  sulphide  temperatures  near  800^,  whilst  at  higher  tempe- 
ratures, such  as  1400^,  both  sulphur  dioxide  and.  water  combine  with 
lead  sulphide,  and  redeposit  it  on  cooling. 

Discussiox. 

After  remarking  that  the  subject  brought  forward  by  Mr.  Hannay 
evidently  gave  abundant  opportunity  for  discussion,  the  Peesidext 
said  that,  assuming  that  a  volatile  compound  of  the  formula  PbS'SOj 
existed  at  high  temperatures,  the  properties  assigned  to  it  by  Mr. 
Hannay  were  not  of  the  unique  character  he  appeared  to  suggest ; 
numerous  cases  were  recorded  of  compounds  which  underwent  changre 
as  the  temperature  fell,  bat  probably  this  was  due,  not  to  their 
intrinsic  instability,  but  to  the  tendency  of  such  molecules  to  interact 
among  themselves.  At  high  temperatures  lead  sulphide  mio^ht  consist 
of  simple  (di-atomic)  molecules  capable  of  combining  with  those  of 
other  substances,  while  at  lower  temperatures  such  molecules  might 
associate,  forming  galena,  Avhich  probably  was  a  polymeride  of  the 
compound  PbS.  The  extrusion  of  oxygen  from  molten  silver  and  of 
carbon  dioxide  on  freezing  soda  water,  might  be  regarded  as  cases 
comparable  with  those  brought  forward  by  Mr.  Hannay,  and  such  an 
explanation  would  apply  to  them. 

Professor  Roberts- Austen  said  that  the  metallurgy  of  lead  pre- 
sented many  peculiarities.  One  of  these  is  the  neces.sity  of  condens- 
ing volatile  products  of  the  reactions  which  had  led  smelters  of  lead 
ores  to  construct  condensing  flues  which  might  reach  a  mile  in 
length.  The  author  of  the  paper  would,  therefore,  be  doing  good 
service  if  he  added  to  our  knowledge  of  the  condensible  products 
formed  during  lead  smelting.  But  the  question  arose.  Had  the  author 
of  the  paper  established  the  fact  that  water  vapour  and  sulphurous 
anhydride  really  carry  away  sulphide  of  lead  in  molecular  propor- 
tions ?  There  are,  as  the  President  bad  said,  many  instances  of  com- 
pounds which  are  stable  at  a  high,  and  unstable  at  a  low,  temperature, 
and  this  is  a  point  in  Mr.  Hannay 's  favour,  but  the  extreme  solvent 
action  of  litharge  itself  must  not  be  forgotten,  and  litharge,  more- 
over, absorbs  oxygen  when  fluid,  and  evolves  it  again  on  solidifica- 
tion ;  the  effects  observed  by  Mr.  Hannay  may,  therefore,  be  in  some 
way  connected  with  the  solvent  action  of  litharge.  It  appeared  to 
the  speaker  that  the  evidence  given  by  the  author  of  the  paper  as  to 
the  existence  of  volatile  compounds  of  sulphide  of  lead  and  sulphurous 
anhydride  were  of  the  most  slender  description.  If  it  were  possible 
to  obtain  evidence  as  to  the  vapour  density  of  the  volatile  products, 
that  would,  of  course,  settle  the  question,  but  the  author's  main  evi- 
dence appeared  to  rest  on  observations  made  by  looking  along  a  red- 
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hot  tube,  and  recording  whether  certain  vapours  did  or  did  not 
form  as  the  temperature  is  varied.  It  appeared  that  Mr,  Hannay 
had  not  even  satisfied  himself  that  when  the  alleged  com- 
pounds are  cooled  down  and  become  unstable  they  yield  their 
constituents  in  exactly  the  proportions  demanded  by  his  theory. 
The  evidence  afforded  by  the  composition  of  the  "  lead  fume " 
which  accumulates  in  the  condensing  tiues  is  not  without  import- 
ance, but,  upon  this  point,  Mr.  Gowland  would  state  the  results 
of  his  expeiience.  Professor  Austen  gathered  that  Mr.  Hannay 
objected  to  the  accepted  equation.  PbSO^  -f  PbS  =  2SO2  +  2Pb, 
on  the  ground  of  tlie  comparative  infusibility  of  the  sulphide 
and  sulphate  of  lead,  but  it  must  be  remembered  that  many  sub- 
stances interacted  by  ''fritting"  at  temperatures  well  below  their 
melting  point.  Percy's  statement  as  to  the  separation  of  lead,  under 
the  conditions  represented  by  the  equation,  was  very  definite,  and 
Dr.  Percy  was  very  careful,  and  did  not  make  such  statements  except 
on  the  clearest  experimental  evidence.  The  action  is,  however,  an 
endothermic  one,  and  it  would  certainly  be  well  to  I'e-examine  the 
conditions  with  great  care.  Assuming  that  the  accuracy  of  the 
accepted  equation  PbS  +  2PbU  =  3Pb  +  SO2  (which  is  less  endo- 
thermic than  the  first)  can  be  maintained,  surely  the  fact  that  lead 
is  the  result  of  the  reaction,  points  to  the  instability  at  a  red  heat  of 
Mr.  Hannay 's  compound  of  sulphide  and  oxide  of  lead.  Lead  sulph- 
ide and  lead  oxide  had  long  been  known  to  be  volatile  at  moderate 
furnace  temperatures,  and  chemists  must  certainly  have  moi«  evidence 
than  that  now  presented  to  them  before  they  could  accept  Mr. 
Hannay's  conclusions, 

Mr.  GowLAXD  did  not  think  that  Mr.  Hannay  had  given-  us  suflfi- 
cient  proof  that  a  substance  of  the  formula  PbS^Oj  exists  ;  he  does 
not  appear  to  have  isolated  it,  neither  has  he  shown  .  adequate 
grounds  for  regarding  it  as  a  product  of  the  smelting,  of  lead 
sulphide. 

The  conditions  of  Mr.  Hannay's  expei'iment  ai^e  not  similar  to 
those  which  occur  in  the  reverberatory  furnace  in  actually  smelting 
lead  sulphide.  It  is  generally  admitted  that  the  two  compounds 
formed  in  this  opei-ation,  viz.,  lead  oxide  and  sulphate,  are  volatile  in 
a  current  of  air  (see  Percy's  Metallurgy  of  Lead,  pp.  15 — 42),  and  that 
these  substances  are  the  chief  constituents  of  the  volatile  products 
condensed  in  the  flues  of  the  smelting  fui'nace. 

Again,  if  the  lead  lost  by  volatilisation  is  volatilised  as  PbSzOz,  the 
volatile  products  which  are  condensed  in  the  flues  as  "  lead  fume " 
should  consist  mainly  of  it,  or  of  the  product  of  its  decomposition — 
lead  sulphide.  This  is,  however,  not  borne  out  by  analyses  of  "  lead 
fume."      In  a  typical  specimen,  analysed  in  Percy's  laboratory,  the 
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lead,  snlplmr,  and  oxygen  existed  in  tlie  following  proportions:  Pb, 
(38"47  per  cent. ;  S,  ll"2o  per  cent. ;  O,  20-28  per  cent,,  wLereas,  if 
the  fume  bad  consisted  of  PbS202,  or  its  products  of  decomposition, 
these  proportions  should  have  been  Pb,  6832  ;  S,  2P12 ;  0,  10"56,  or 
Pb,  86"61 ;   S,  1339,  or  some  intermediate  proportion. 

Until  further  proof  of  the  existence  of  PbSoOj  has  been  obtained, 
vre  have  not  sufficient  grounds  for  setting  aside  the  old  explanation 
of  the  chemistry  of  lead  smelting  as  set  forth  by  Percy  and  other 
distinguished  metallurgists. 

Mr.  A.  Gr.  Bloxaa[  stated  that  some  recent  experiments  at  the 
Goldsmiths'  Institute  had  shown  that  galena  could  be  volatilised  in 
both  hydrogen  and  nitrogen.  The  minei^l  was  heated  in  a  poix;elain 
tube  situated  in  a  furnace  very  similar  to  that  depicted  by  Mr. 
Hannay,  so  that  it  seemed  fair  to  conclude  that  the  temperature 
attained  was  approximately  the  same  as  that  at  which  Mr.  Hannay 
worked.  The  gases  were  purified  by  passage  through  (1)  silver 
nitrate  solution,  (2)  alkaline  permanganate  solution,  (3)  red-hot 
copper,  and  (4)  columns  of  quicklime  and  of  phosphorous  pentoxide. 
The  text-book  statement  that  galena  could  be  volatilised  in  hydrogen, 
forming  some  hydrogen  sulphide,  was  confirmed.  In  the  case  of 
heating  in  nitrogen,  lai'ge  crystals  of  galena  were  afterwai-ds  found 
in  the  cooler  part  of  the  tube,  and  a  sublimation  of  sulphur  was 
noted. 

Mr.  Hannay  said,  in  reply  to  Professor  Roberts- Austen,  that  the 
discussion  showed  how  much  this  difficult  subject  inquired  to  be  con- 
sidered, before  a  true  appreciation  of  the  evidence  could  be  arrived  at. 
The  last  experimental  work  on  the  subject  was  done  in  1830.  As  to 
the  evidence  establishing  the  existence  of  the  compounds  being  in- 
sufficient, a  study  of  the  paper  would  show  that  all  the  reactions  are 
quite  definite,  and  that  the  analysed  CO  agree  with  the  composition 
given. 

The  paper  did  not  deal  with  lead  smelting,  and  some  of  the  dia- 
grams exhibited  merely  showed  the  part  played  by  the  new  volatile 
compound  in  certain  reactions. 

In  reply  to  Mr.  Gowland,  Mr.  Hannay  pointed  out  that  lead 
sulphate  is  not  volatile  at  the  temperature  of  the  smelting  furnace, 
and  that  the  flue-dust,  to  which  reference  was  made,  was  simply  the 
pix)duct  of  oxidation  (or  partial  oxidation)  of  the  volatile  compound 
PbS202,  which  is  formed  in  the  furnace.  As  PbS202  decomposes  on 
cooling,  it  is  useless  to  look  for  it  in  the  flue-dust ;  we  only  find  its 
products  of  decomposition.  It  would  be  very  difficult  to  determine 
its  vapour  density. 

The  speakers  in  the  discussion  seemed  inclined  to  adhere  to  the 
old  equation  PbS  +  O2  =  Pb  -f-  SO2;  but  this  equation  seemed  to 
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be  only  hypothetical,  and  unsupjDorted  by  experimental  proof.  As 
the  subject  evidently  required  further  elucidation,  Mr.  Hannay 
promised  to  prepare  a  paper  dealing  minutely  with  this  part  of  the 
metallurgy  of  lead. 

In  reply  to  Mr.  Bloxani,  Mr.  Hannay  stated  that  it  is  quite  true 
that  minute  quantities  of  lead  sulphide  are  volatilised  by  all  gases, 
but  the  action  of  water  and  sulphur  dioxide  brought  about  a  sudden 
and  copious  evolution  of  fumes,  and  the  composition  of  these  fames 
could  be  repi'esented  by  a  definite  molecular  proportion. 

19.  "  Notes  on  the  cupellation  of  bismuth-silver  alloys."     By 
Ernest  A.  Smith,  Assoc.  R.S.M. 

The  loss  of  silver  in  the  cupellation  of  lead-silver  alloys  has  been 
the  subject  of  a  large  number  of  experiments  at  various  times,  but 
comparatively  few  results  have  been  published  on  the  loss  of  silver 
in  the  cupellation  of  bismuth-silver  alloys.  A  series  of  experiments 
was  made  some  years  ago  by  Mr.  Hambly  {Ghem.  Gaz.,  1856,  pp. 
185 — 6)  on  the  cupellation  of  lead-silver  alloys,  which,  prove  that, 
according  to  the  deci^ease  of  weight  of  the  silver  cupelled,  so  the  loss 
of  that  metal  very  slig'htly  increases,  provided  the  ratio  of  lead 
employed  be  constant.  His  results  also  confirm  the  fact  that  an 
increasing  ratio  of  lead  produces  an  increasing  loss  of  silver. 

The  present  experiments  were  made  to  ascertain  whether  the  loss 
of  silver  by  cupellation  was  the  same  when  varying  quantities  were 
employed  with  a  constant  ratio  of  bismuth  in  the  place  of  lead,  and 
also  to  find  the  loss  of  silver  when  cupelled  with  a  gradually  in- 
creasing ratio  of  bismuth. 

The  bismuth  and  the  silver  employed  were  specially  purified. 

The  temperature  was  slightly  lower  than  that  usually  adopted  in 
the  cupellation  of  lead-silver  alloys. 

Mr.  Hambly  concluded  that,  provided  a  constant  ratio  of  lead  and 
silver  be  employed,  the  loss  of  silver  very  slightly  increases  accord- 
ing to  the  decrease  in  the  weight  of  the  silver  cupelled. 

The  author  finds  that  a  very  much  greater  loss  takes  place  under 
the  same  conditions  when  bismuth  is  present  instead  of  lead, 
although  the  i-atio  of  the  loss  appears  to  be  about  the  same. 

The  results  confirm  the  fact,  already  known,  that  an  increasing 
ratio  of  lead  or  bismuth  produces  an  increasing  loss  of  silver,  the  loss, 
however,  being  very  much  greater  in  the  case  of  bismuth. 

As  the  loss  of  silver  by  volatilisation  during  cupellation  is  altogether 
inconsiderable,  unless  the  temperature  at  which  the  operation  has  been 
conducted  has  been  much  too  high,  the  loss  is  evidently  due  to  the 
fact  that  silver  is  absorbed  by  the  cupel. 
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20.  "Azo-p-cresol  derivatives."    By  R.  Meldola,  F.R.S.,  and 
F.  Southerden. 

The  reduction  of  the  acetyl-derivatives  of  oxyazo-compounds  of  the 
ortho-series  has  been  shown  to  give  ambiguous  results  so  far  as 
concerns  the  question  of  the  constitution  of  these  compounds 
(Meldola,  Hawkins  and  Burls,  Trans.,  1893,  92o).  An  attempt  was 
therefore  made  to  solve  the  problem  by  the  more  direct  method  of 
decomposing  the  acetyl-derivativesby  means  of  nitric  acid  or  bromine. 
In  the  case  of  the  alkyl-derivatives  of  benzeneazo-/:J-naphthol,  the 
nitric  acid  method  gave  a  definite  indication  that  the  alkyl  group  is 
hydroxy  lie  and  not  amidic  (Meldola  and.  Morgan,  Trans.,  18S9,  608). 
In  the  case  of  the  acetyl-derivative  of  benzeneazo-/i-naphthol,  nitric 
acid  appears  to  act  simply  as  a  nitrating  agent  {ibid.,  609).  We  have 
applied  the  same  method  to  some  ortho-azo-derivatives  of  2J-cresol, 
and  the  results  are  submitted  in  the  present  note. 

Paratolueneazo-p-cresol  was  prepared  and  acetylated  (J^olting  and 
Cohn,  Ber.,  l&Sl,  354).  The  acetyl-derivative,  on  redaction  with 
zinc  dust  on  acetic  acid,  gave,  as  the  only  definite  product,  acetopara- 
toluide.  Acetamido-p-cresol  may  have  been  formed,  but  lost  by 
oxidation  during  the  treatment  necessary  for  the  isolation  of  the 
acetoparatoluide.  Resinous  colouring  matters  are  formed  during  the 
evaporation  of  the  solution  by  the  oxidation  of  some  unstable  com- 
pound resulting  from  the  reduction.  The  original  compound  (para- 
tolueneazo-p-ci-esyl  acetate)  is  brominated  by  the  action  of  bromine, 
but  the  azo-group  is  not  split  ofE  and  no  separation  of  the  molecule 
takes  place,  as,  e.g.,  in  the  case  of  benzeneazo-yS-naphthylamine. 

Benzeneazo-p-cresol  was  acetylated  (Nolting  and  Cohn,  Ber.,  1884, 
353)  and  the  product,  dissolved  in  glacial  acetic  acid,  was  allowed  to 
stand  for  two  or  three  days  with  an  excess  of  bromine.  A  crystalline 
substance  slowly  formed,  which,  after  repeated  crystallisation  from 
glacial  acetic  acid  and  finally  from  alcohol,  formed  golden-brown 
needles  with  a  silky  lustre,  melting  at  168^.  Analysis  proved  the 
compound  to  be  a  dibromo-derivative  of  benzeneazo-j)-cresol.  Calcu- 
lated for  CisHioBroXjO  ;  Br,  43-24  per  cent.,  N,  7-57  per  cent.  Found, 
Br,  43'50  and  N,  7"64  per  cent. 

The  acetyl-group  thus  splits  off  under  the  influence  of  bromine; 
the  azo-compouud  simply  becomes  brominated,  and,  as  no  separation 
of  the  molecule  takes  place,  the  products  were  not  further  investi- 
gated. 

Parachlorobenzeneazo-p-cresol  was  prepared  in  the  usual  way  by 
mixing  a  solution  of  diazotised  parachloraniline  with  an  alkaline 
solution  of  paracresol.  The  product,  when  purified  by  crystallisation 
from  alcohol  and  benzene  in  succession,  forms  flat,  golden-orange 
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needles,  melting  at  155°.  The  compound  appears  to  exist  also  in 
another  crystalline  form,  as  the  rapid  evaporation  of  the  benzene 
solution  gives  rise  to  a  deposit  of  small,  opaque,  ochreous  needles, 
having  the  same  melting  point.  The  purity  of  the  compound  was 
ascertained  by  analysis.  Calculated  for  {p)  Cl*C6H4'N2'C(,H3(CH3)*OH 
[JS"o  :  CH3  :  OH  =  6  :  4  :  1]  ;  CI,  14-43  and  N,  11-36  per  cent. 
Found,  CI,  14-40  and  N",  11"45  per  cent. 

The  acetyl-derivative  was  prepared  by  boiling  the  foregoing  com- 
pound with  excess  of  acetic  anhydride  for  about  20  hours.  After 
crystaljisation  from  alcohol,  it  forms  OJ'ange  needles,  melting  at  120°. 

Calculated,  CI,  12-31  and  N,  9-61  per  cent.  Found,  CI,  1246  and 
N,  9-78  per  cent. 

As  bromine  had  acted  on  these  compounds  merely  as  a  bromin- 
ating  agent,  the  substance  was  acted  upon  by  nitric  acid  of  various 
strengths  and  under  various  conditions.  Nothing  of  the  nature  of 
a  nitrated  aniline,  acetanilide,  amido-  or  acetamido-cresol  was,  how- 
ever, obtained  Nitric  acid  appears  to  nitrate  the  azo-corapound  as 
a  whole,  forming  a  yellow,  uncrystallisable  product,  apparently  of  the 
same  nature  as  that  resulting  from  the  nitration  of  benzeneazo-yS- 
naphthyl  acetate  (Trans.,  18b9,  609). 

21.  "  Effect  of  heat  on  iodates  and  bromates."    By  Ernest  H.  Cook,  D.Sc. 

This  paper  is  the  first  instalment  of  an  account  of  the  experiments 
made  upon  the  effect  of  heat  upon  iodates  and  bromates.  It  deals 
with  potassic  iodate  and  bromate.  Details  are  first  given  of  the 
methods  of  purification  of  the  reagents  used.  Exceptional  difficulties 
were  experienced  with  potassium  iodide,  and  the  ordinary  methods  of 
purification  adopted  were  shown  not  to  yield  a  sufficiently  pure 
product.  The  paper  of  Robineau  and  Rollin  (/.  Pharm.  [5],  26, 
485 — 490),  in  which  they  state  that  "  all  acids,  even  carbonic 
anhydride  in  presence  of  air  and  moisture,  decompose  potassic  iodide," 
is  quoted,  and  a  series  of  experiments  to  test  the  truth  of  this  state- 
ment are  detailed.  The  results  obtained  show  that  the  statement  is 
only  partly  true. 

The  methods  adopted  for  the  analysis  of  the  oxy-salts  are  then 
given.  These  were  of  three  kinds : — (1)  Digestion  with  potassic 
iodide  and  hydrochloric  acid  ;  (2)  reduction  by  sulphurous  acid;  and 
(3)  reductiou  by  the  copper-zinc  couple.  These  methods  are  com- 
pared and  the  precautions  necessary  for  success  are  stated.  In  the 
first  it  is  shown  that  accurate  results  can  only  be  obtained  when  a 
blank  experiment  with  potassium  iodide  and  hydrogen  chloride  is 
carried  on  side  by  side  with  the  principal  one. 

Potassic  iodate  is  difficult  to  parify  ;  repeated  crystallisations  from 
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water  fails  to  give  a  reliable  product.  The  method  adopted  was, 
therefore,  to  crystallise  from  water  once  or  twice,  then  to  precipitate 
the  solution  by  means  of  alcohol,  collect  the  precipitate  and  recrystal- 
lise  from  water.  The  first  effect  of  heat  on  the  iodate  is  to  cause  the 
substance  to  become  brown.  This  brown  substance  has  the  same  com- 
position as  the  original  iodate,  and  it  is  formed  without  any  alteration 
taking  place  in  weight.  When  the  heating  of  the  iodate  is  continued 
up  to  the  time  of  its  ceasing  to  lose  weight,  the  following  changes  are 
observed :  the  brown  substance  fuses  and  becomes  a  colourless  liquid, 
during  the  fusion,  iodine  is  evolved  ;  after  continued  and  regulated 
heating,  the  liquid  becomes  a  white  solid,  and  when  thoroughly  solid, 
ceases  to  lose  weight ;  the  residue  is  potassium  iodide. 

The  next  point  studied  was  the  partial  decomposition  of  the  iodate. 
The  salt  was  heated  for  varying  periods,  the  amount  of  loss  ascer- 
tained, and  the  residue  analysed.  The  results  showed  that  no  other 
oxy-compounds  were  formed  at  any  stage  of  the  process. 

Potassium  bromate  was  next  experimented  with,  the  total  decompo- 
sition of  the  salt  by  heat  as  well  as  the  partial  decomposition  being 
studied.  No  change  of  colour  occurs  Avith  the  bromate,  but  the  salt 
decrepitates  at  about  180°  C.  During  the  decrepitation  bromine  is 
evolved,  but  at  no  other  stage  of  the  process.  The  salt  fuses  to  a 
colourless  liquid,  from  which  oxygen  is  steadily  evolved ;  the  residue 
consists  of  potassium  bromide. 

The  partial  decomposition  indicated  the  presence  of  breaks  in  the 
rate  of  evolution  of  the  oxygen  ;  these  were  shown  to  be  due  to  the 
mode  of  heating,  and  not  to  definite  chemical  reactions.  The  residue 
consists  of  a  mixture  of  bromate  and  bromide. 

These  experiments  having  failed  to  produce  any  oxy-compounds,  it 
was  thought  that  these  compounds  might  be  formed  if  the  heating 
were  effected  under  reduced  pressure;  but  at  a  pressure  of  30  mm. 
the  results  wei'e  precisely  the  same  as  under  normal  conditions. 

Finally,  in  order  to  discover  at  what  stage  the  chlorine  known  to 
be  evolved  when  chlorate  is  heated  is  produced,  experiments  were 
made  with  that  substance.  It  was  found  that  the  chlorine  was 
evolved  just  at  the  same  period  as  the  iodine  from  the  iodate,  viz., 
during  the  melting  of  the  salt.     The  amount  foi^med  is  0'0'S  per  cent. 

It  would,  therefore,  appear  that  the  halogen  is  liberated  early,  but 
that  it  is  not  actually  set  free  until  the  structure  of  the  salt  is  broken 
down — in  the  case  of  the  iodate  by  fusion,  and  in  that  of  the  bromate 
by  decreoitation. 
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Doctor  of  Pharmacy,  Trinity  College,  Toronto.  Lately  Professor 
of  Chemistry  and  Dean  in  the  Ontario  College  of  Pharmacy.  Was 
for  10  years  Chairman  of  the  Board  of  Examiners,  Ontario  College 
of  Pharmacy.  Have  been  Editor  of  the  Canadian  Pharmaceutical 
Journal  for  25  years.  Author  of  "  Preparation  of  Dialysed  Iron " 
(1878),  Canadian  Pharmaceutical  Journal  and  Year  Boole.  "  Lithium 
Benzoate  "  (1875),  Canadian  Pharmaceutical  Journal  and  Year  Book. 
"  New  Mode  of  Preparing  Ferric  Salts"  (1879),  Canadian  Pharma- 
ceutical Journal  and  Year  Book  ;  etc. 

John  Attfield.  W.  H.  Ellis. 

W.  H.  Pike.  J.  Bemrose. 

Wyndham  B.  Dunstan.  G.  P.  Qirdwood. 

J.  Baker  Edwards. 

Smith,  Ernest  Alfred, 

17,  Oval  Road,  Regent's  Park,  N.W. 
Metallurgist.  Assistant  Instructor  in  Assaying,  Royal  School  of 
Mines,  London.  Associate  of  Royal  School  of  Mines.  London 
Honours  Medallist,  Science  and  Art  Department.  Late  Chief 
Assistant  to  B.  Kitto,  Esq.,  F.O.S.,  F.LC,  Analyst,  30—31,  St. 
S  within 's  Lane.  Late  Lecturer  on  Metallurgy  and  Instructor  in  Assay- 
ing, Royal  College  of  Science,  Dublin.  Member  of  Society  of  Chemical 
Industry.  Author  of  paper  on  "  Presence  and  Estimation  of  Gold 
and  Silver  in  Antimony  and  Bismuth." 

T.  E.  Thorpe.  N.  C.  Roberts- Austen, 

W.  Palmer  Wynne.  Bennett  H.  Brough. 

William  Tate. 

Spenzer,  John  George,  M.D.,  Ph.D., 

Cleveland,  0.,  U.S.A.,  370,  Central  Avenue. 
From  1880—1884  and  1886—1887  Assistant  in  Chemistry  to  the 
Medical  Department ;  from  1884 — 1887  Assistant  in  Chemistry  to 
Literary  Department  (Adelbert  College)  of  Western  Reserve  Univer- 
sity, at  Cleveland,  Ohio ;  from  1887 — 1891  practising  Physician ; 
from  1891  to  the  present.  Student  of  Chemistry  at  the  Strassburg' 
University ;  from  1881 — 1891  contributions  of  Chemical,  Pharma- 
ceutical, or  Medical  interest,  eead  before  and  published  in  the  Pro- 
ceedings of  the  American  A.A.  Science  Amer.  Pharm.  Assoc, ;  Ohio 
State  Pharm.  Assoc. ;  and  Ohio  State  Microscopical  Society. 
D.  R.  Fittig.  C.  F.  Baker. 

Dr.  H.  C.  Myers.  Bobert  Hellon. 

Archibald  Kitchin.  Herbert  Ingle. 

J.  B.  Cohen.  , 


128 

Steel,  Robert  W., 

Weddei"bum,  Paisley. 
Chemist.     Four   years'   College    training   in    Anderson's    College, 
Glasgow,  under  the  late  Professor   Dittmar,  and  latterly    Professor 
Henderson.     Over  one  year  and  six  months  with  Messrs.  J.  and  P. 
Coats,  Liraited,  Thread  Manufacturers,  Paisley. 

G.  G.  Henderson.  James  Robson. 

Aug.  Schloesser.  Thomas  Gray. 

A.  Himiboldt  Sexton. 
Taylor,  Herbert  John, 

Fern  Villa,  33,-  Russell  Street,  Eccles,  near  Manchester. 
Teacher  of  Chemistry.  Two  years  Laboratory  Assistant  and 
Teacher  of  Chemistry  at  the  Central  Hr.  Gd.  Bd,  School,  Man- 
chester. Student  at  the  Manchester  Technical  School  and  Owens 
College  (Evening  Classes).  Two  years  Teacher  of  Chemistry  at  the 
Astley  Institute,  Dukiufield  (Evening  Classes).  Two  years  Student 
in  Chemistry  at  the  Normal  School  of  Science,  South  Kensington. 
At  present,  and  during  the  last  four  years.  Assistant  Science  Master 
at  the  Central  Higher  Grade  Board  School,  Manchester. 
T.  E.  Thorpe.  R.  L.  Taylor. 

Francis  Jones.  William  Burton. 

S.  Parrish. 

Thompson,  Edward  Gumming, 

5,  Gubyon  Avenue,  Heme  Hill,  S.E. 
Manufacturing  Chemist.  Chemist  at  Messrs.  F.  C.  Hill  and  Com- 
pany's Chemical  Works,  Deptford.  Associate  of  the  Royal  College 
of  Science,  London,  in  Chemistry  (1st  Class).  Engaged  in  research 
work  under  Professor  Thorpe,  F.R.S.,  for  six  months.  1st  Class 
Honours  in  Chemistry  at  Intermediate  Science  Examination,  London 
University. 

T.  E.  Thorpe.  W.  Palmer  Wynne 

J.  W.  Rodger.  A.  E.  Tutton. 

William  Tate.  W.  A.  S.  Calder. 

Thudichum,  George  Dupr§, 

Montrose,  Dorset  Road,  Merton  Park, 
Assistant  in  the  Chemical  and  Gas  Department  of  the  London 
County  Council.  For  ten  years  engaged  in  experimental  work  in 
connection  with  sewage  treatment  and  allied  subjects,  under  the 
direction  of  the  Chemist  to  the  Metropolitan  Board  of  Works  and  the 
London  County  Council.     Formerly  assistant  with  Dr.  Dupre. 

J.  L.  W.  Thudichum,  M.D.  Dibdin,  W.  J. 

A.  Dupre.  Frederic  Jas.  M.  Page. 

R.  GrimAvood.  Wm.  Jno.  Livingston. 


If 


Walker,  Charles  H.  H., 

Prospect  Place,  Cainscross  ] 

Master.     B.A.    Oxford.     1st   C 

istry)    1893.      Science   Master   at 

Lecture  Assistant,  Chemical  Depa 

ducts  of  the  Action  of  Nitric  Acid 

W.  W.  Fisher.  W.  H. 

J.  E.  Marsh.  John  ^ 

WaterjBeld,  Arthur  Swainson, 

The  Grammar  School,  Beve 

Science  Teacher.     M.A.  Oxon. 

Science    Teacher    at    Guildford,    . 

Lecturer.     Now  employed  by  the  1 

John  Watts.  W.  W.  . 

V.  H.  Veley.  D.  H.  N't 

Wright,  Robert, 

11,  Eagle  Parade,  Buxton. 
Pharmaceutical  Chemist.     As   a 
Pharmaceutical   Society,   took   Med 
Certificate  of   Honour  in   General 
lished  twenty-eight    notes    and   pap^ 
Chemical  Science. 

John  C.  Thresh.  John  At 

W.  A.  H.  Naylor.  Wm.  Mi 

M.  Conroy. 


KARKISON  ANl;  SOJTS.PBINTEES  IN  OEDIKi 


hsued  19;6.'1891. 


PROCEEDINGS 

OP   THE 

CHEMICAL    SOCIETY. 


No.  140  Session  1893-94. 


June  7tli,  1894.     Dr.  Armstrong,  President,  in  the  Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Henry 
Spencer  Blacmore,  206,  South  9th  Avenue,  Mount  Vernon,  Nfw 
York;  Joseph  F.  Chambers,  Grammar  School.  Dursley,  Gloucester; 
William  Dixon,  102,  Spring  Street,  Bury,  Lancashire ;  Frederick 
Dunn,  83,  Packington  Street,  Kew,  Melbourne ;  Martin  Stanyer 
Higgs,  Clarence  House,  Gloucester ;  James  Knight,  121,  Kenmure 
Street,  Pollockshields,  Glasgow;  Charles  Stirling  Saunders,  163, 
Victoria  Street,  Westminster;  Cuthbert  Vaux,  11,  Thornhill  Park, 
Sunderland;  John  Cundell  Wood,  3,  Bedford  Terrace,  Sunderland. 

The  following  were  duly  elected  Fellows  of  the  Society : — George 
Dixon,  George  Donald,  Nicholas  Eiimorfopoulos,  Robert  John 
Flintoff,  Bhikaji  Edalji  Ghasvala,  Arthur  Hadley,  Sydney  Walters 
Harris,  J.  H.  Hitchens,  Wilmot  Holt  (Jan.),  Arthur  Peach  Hope, 
James  McLeod,  G.  S.  ISTewth,  Alfred  Nixon,  G.  L.  Parker,  E.  Brooke 
Pike,  Herbert  Harold  Robjohns,  John  F.  Rolfe,  George  Ryce,  Herbert 
Stephen  Shorthouse,  Professor  Edward  B,  Shattleworth,  Ernest 
Alfred  Smith,  John  George  Spenzer,  M.D.,  Ph.D.,  Robert  W.  Steel, 
Herbert  John  Taylor,  Edward  Cumming  Thompson,  George  Dupre 
Thudichum,  Charles  H.  H.  Walker,  Arthur  Swainson  Waterfield, 
Robert  Wright. 

Of  the  following  papers  those  marked  *  were  read : — 

*22.  "The  crystallography  of  the  normal  sulphates  of  potassium,  rubi- 
dium, and  cgesium."    By  A.  E.  Tutton,  Assoc.  R.C.S. 

The  author  has  made  a  detailed  study  of  the  goniometrical  and 
physical  charactei's  of  the  crystals  of  these  three  salts,  in  order  pri- 
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marily  to  ascertain  whether  they  exhibit  any  connection  with  the 
atomic  weight  of  the  metals  contained.  A  very  large  number  of 
goniometrical  measurements  were  made  upon  particularly  perfect 
crystals  of  the  pure  salts,  and  the  physical  measurements  were  carried 
out  upon  a  similar  scale.  The  results  of  the  optical  investigation 
have  been  merely  enhanced  in  accuracy,  and  the  observations  them- 
selves greatly  facilitated,  by  the  use  of  the  instrument  for  grinding 
section-plates  and  prisms  and  the  apparatus  for  illuminating  the 
whole  field  of  an  optical  instrument  with  spectrum  monochromatic 
light  of  any  desired  wave-lengths,  recently  described  by  the  author 
(ProG.  Hoy.  Soc,  55,  108  and  111).  The  main  results  of  the  in- 
vestigation are  the  following. 

1.  The  normal  sulphates  of  potassium,  rubidium,  and  csesium  ex- 
hibit a  graduated  order  of  solubility  corresponding  to  the  order  of 
the  atomic  weights  of  the  three  metals.  Potassium  sulphate  is  very 
sparingly  soluble,  caesium  sulphate  is  extremely  soluble,  and  rubidium 
sulphate  is  soluble  to  an  intermediate  extent  in  water. 

2.  The  habits  assumed  by  the  strictly  isomorphous  rhombic  crystals 
of  the  three  salts  approach  each  other  very  closely,  but  the  pre- 
dominating relative  amounts  of  development  of  the  primary  faces 
indicate  a  progression  in  the  order  of  the  atomic  weights  of  the 
contained  metals. 

3.  The  magnitudes  of  the  whole  of  the  angles  of  the  rubidium  salt 
lie  between  those  of  the  analogous  angles  upon  the  potassium  and 
cesium  salts.  The  angular  differences  are  much  smaller  than  those 
exhibited  by  the  monoclinic  double  sulphates  previously  investigated, 
indicating  that  such  differences  are  smaller  the  higher  the  symmetry. 

4.  The  axial  ratios  for  rubidium  sulphate  are  intermediate  between 
those  for  potassium  and  caesium  sulphates.  The  ratio  a :  b  diminishes, 
but  only  very  slightly,  upon  replacing  potassium  by  rubidium,  or  the 
latter  by  caesium,  while  the  ratio  c :  h  increases  materially.  The  con- 
clusions in  this  and  the  preceding  paragraph  are  independent  of  the 
temperature. 

5.  The  relative  density,  which  has  been  determined  with  the 
greatest  care  upon  a  large  number  of  samples  of  the  pure  salts,  and 
molecular  volume  of  rubidium  salphate,  are  intermediate  between 
the  values  of  these  constants  for  the  potassium  and  caesium  salts.  A 
greater  increase  of  volume  accompanies  the  replacement  of  rubidium 
by  caesium  than  is  observed  when  rubidium  replaces  potassium,  but 
the  difference  is  not  so  large  as  that  derived  from  Pettesson's  deter- 
minations of  the  densities,  he  having  worked  with  much  smaller 
quantities  of  the  salts,  and  in  the  case  of  caesium  sulphate,  with 
impure  material. 

G.  The  coefficients  of  cubical  expansion,  derived  from  determina- 


133 

tions  of  density  at  higher  temperature,  are  almost  identical,  the 
differences  being  about  the  limits  of  experimental  error.  Determina- 
tions of  the  linear  thermal  expansion  indicate  that  the  greatest 
amount  of  expansion  occurs  in  the  direction  of  the  vertical  axis  c,  the 
expansion  along  the  other  two  axes  being  more  nearly  equal. 

7.  The  distance-ratios  (topic  axes  of  Muthmann)  of  the  crystal- 
elements  (physical  molecules),  obtained  by  combining  the  axial  ratios 
with  the  molecular  volumes,  indicate  that  the  replacement  of  potass- 
ium by  rubidium  and  rubidium  by  caesium  is  accompanied  by  an 
increase  in  the  separation  of  the  crystal-elements  along  each  of  the 
axial  directions,  and  this  increase  is  relatively  much  greater  when 
caBsinm  replaces  rubidium  than  when  the  latter  replaces  potassium. 
The  amount  of  increase  is  greatest  along  the  h  axis  and  least  .along  the 
a  axis,  but  if  the  amount  of  increase  is  considered  proportionally  to 
the  lengths  of  the  axes,  the  change  along  the  c  axis  is  greater  than  in 
proportion  to  the  length  of  that  axis,  while  the  changes  along  the  a 
and  b  axes  are  almost  in  exact  proportion  to  their  lengths. 

8.  The  directions  of  cleavage,  the  positions  of  the  planes  in  which 
the  elementary  parallelograms  occupy  least  area,  and  the  nature  of  the 
forms  exhibited  by  the  crystals,  agree  in  indicating  that  the  elemen- 
tary pavallelopiped  of  the  series  is  a  rectangular  rhombic  prism.  The 
order  of  change  in  the  distance-ratios  can  be  fully  accounted  for  upon 
the  supposition  thai  the  crystal-element  of  the  series  is  composed  of 
four  chemical  molecules,  symmetrically  arranged  with  respect  to  the 
three  planes  of  rhombic  symmetry. 

9.  An  increase  of  refractive  power  accompanies  an  increase  in  the 
atomic  weight  of  the  contained  metal,  and  the  increase  becomes 
relatively  greater  as  the  atomic  weight  rises.  Hence  the  intermediate 
refractive  indices  and  optical  elasticity  constants  of  rubidium 
sulphate  are  nearer  to  the  potassium  than  to  the  caesium  salt.  The 
ellipsoidal  wave-surface,  of  rays  emanating  from  a  common  central 
point,  for  rubidium  sulphate  lies  between  the  wave-surfaces  of  potass- 
ium and  caesium  sulphates  respectively,  and  nearer  to  the  outer 
enveloping  wave-surface  of  the  potassium  salt  than  to  the  inner  one 
of  CEBsium  sulphate. 

10.  The  amount  of  diminution  of  optical  elasticity  on  passing 
from  one  salt  to  another  is  almost  identical  in  the  axial  directions  a 
and  b,  but  is  much  less  along  the  axis  c.  This  causes  a  reversal  in 
the  order  of  double  refraction,  the  potassium  salt  being  endowed 
"with  positive  and  the  caesium  salt  with  negative  double-refraction. 
The  intermediate  value  which  the  elasticity  along  the  axis  c  assumes 
in  the  rubidium  salt  happens  to  fall  so  close  to  the  value  along  the  b 
axis,  and  between  that  value  and  the  already  closely  lying  value 
along  the  a  axis,  that  crystals  of  rubidium  sulphate  exhibit  extra- 
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ordinarily  low  double  refraction,  and  the  optic  axial  angle  exhibits 
very  large  dispersion  for  different  wave-lengths. 

11.  A  regular  decrease  in  refractive  power  and  corresponding 
increase  of  optical  elasticity  is  observed  as  the  temperature  is  raised. 
This  cbange  is  likewise  greatest  along  the  c  axis,  and  the  lesser 
changes  along  the  a  and  h  axes  are  approximately  equal.  The  rela- 
tions, however,  are  the  same  as  at  the  ordinar}'  temperature,  I'ubidium 
maintaining  its  intermediate  position.  The  greater  change  along  the 
c  axis  causes  a  remarkable  alteration  in  the  optic  axial  angle  of 
rubidium  sulphate.  A  few  degrees  of  rise  of  temperature  are  suffi- 
cient to  bring  the  value  along  the  c  axis  identical  with  that  along  the 
b  axis,  and  afterwards  to  overstep  that  value.  Hence,  before  warm- 
ing a  section-plate  perpendicular  to  the  first  median  line,  the  hyper- 
bolic brushes  indicating  the  loci  of  the  optic  axis  are  observed  to 
approach  the  centre,  and,  for  the  different  wave-lengths  in  succession, 
owing  to  the  large  di.spersion,  to  unite  and  produce  an  uniaxial  fignre. 
This  occurs  at  about  40°  for  red  light  and  G5°  for  violet  light. 
Further  heating  causes  the  brushes  to  separate  in  the  plane  at  right 
anofles  to  that  which  previously  contained  them. 

12.  The  molecular  refraction  and  dispersion,  whether  calculated  by 
the  formulce  of  Lorentz  or  Gladstone  and  Dale,  increase  with  the 
atomic  weight  of  the  contained  metal,  lubidium  sulphate  being  also 
intermediate  in  this  respect.  The  increase  becomes  greater  as  the 
atomic  weight  rises,  and  proceeds  at  a  slower  rate  along  the  c  axis 
than  along  the  a  and  b  axes,  along  which  latter  directions  the 
changes  are  almost  identical.  These  relationships  are  independent  of 
the  temperature. 

13.  "With  regard  to  every  property,  whether  morphological  or 
physical,  it  has  thus  been  found  that  rubidium  sulphate  stands  inter- 
mediate between  the  potassium  and  ciBsium  salt.  The  replacement 
of  rubidium  by  cfesiuni  is  generally  accompanied  by  a  greater  modi- 
fication of  the  crystallographical  characters,  than  when  potassium  is 
replaced  by  rubidium,  the  heavier  atom  exerting  an  influence  greater 
than  in  mere  simple  proportion  to  the  increase  in  atomic  weight. 
The  comparative  results  for  the  different  properties  are  all  in  line 
Avith  each  other,  the  relations  of  the  amounts  of  change  along  the 
crystallographic  axes  being  similar  with  regard  to  all.  Moreover, 
the  progression,  according  to  the  atomic  weisht  of  the  contained 
metal,  is  perceptible  with  regard  to  the  minutest  details  of  the 
physical  phenomena  presented  by  the  crystals,  and  is  entirely  inde- 
pendent of  the  temperature.  The  author  therefore  finally  concludes 
that — 

"  The  whole  of  the  crystallogrnphical  properties  of  the  strictly  iso- 
morphous,  rhombic,  normal  sulphates  of  potassium,   rubidium,,  and 
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caesium,  are  functions  of  the  atomic  weight  of  the  metal  which  they 
contain," 

Discussion, 

Mr.  MiERS  was  of  opinion  that  Mr,  Tutton  had  established  the 
relations  between  these  sulphates  with  absolute  certainty,  and  had 
determined  their  characters  with  greater  accuracy  than  had  ever  yet 
been  done  for  any  crystallised  series.  He  believed,  however,  that  all 
conclusions  drawn  from  the  crystal  form  alone  regarding  the  relative 
positions  of  the  atoms  in  the  crystal  molecule  must  at  present  be 
regarded  as  nothing  more  than  speculations.  Additive  relations,  as 
in  the  Humite  group  of  minerals,  where  successive  additions  of  the 
r-adicle  Mg>SiOi  produce  equal  changes  in  the  length  of  one  crystallo- 
graphic  axis  alone  are  extremely  suggestive ;  but  the  method  of 
Muthmann  and  Mr.  Tutton  requires  us  to  assume  the  exact  form  of 
the  elementary  parallelopiped,  of  which  we  have  no  knowledge.  It' 
the  symmetry  of  the  molecule  is  supposed  to  be  tiie  same  as  that  of 
the  crystal,  we  encounter  a  further  grave  difficulty  in  the  case  of 
those  isomorpbous  compounds  which  have  nearly  the  same  form  and 
yet  belong  to  diBerent  sjstems ;  for  the  replacement  of  one  radicle  by 
another  in  a  symmetrical  group  should  not  disturb  the  symmetry  if 
the  arrangement  remains  the  same.  Such  speculations  have  yet  to  be 
tested  by  physical  characters. 

*23.  "Observations  on  the  nature  of  phosphorescence."    By  Herbert 

Jackson. 

This  paper  deals,  first,  w^ith  the  readiness  with  which  the  phe- 
nomena of  phosphorescence  may  be  studied  by  using  a  mechanical 
pump  capable  of  very  rapidly  giving  high  vacua  (Fleuss's  pump). 

The  author  considers  that  in  many  cases  the  phosphorescence 
cannot  be  ascribed  to  impurities,  but  that  a  presumably  pure  sub- 
stance yields  in  several  instances  phosphorescence  of  different  colours. 

The  main  portion  of  the  paper  is  occupied  with  an  attempt  to  show 
that  the  phenomena  of  fluorescence,  phosphorescence  in  air  on  expo- 
sure to  light,  and  phosphorescence  of  substances  in  a  vacuum  under 
the  influence  of  the  electric  discharge,  are  of  the  same  nature,  viz.,  a 
response  on  the  part  of  the  substances  to  the  operation  of  radiant 
energy  propagated  after  the  manner  of  light  in  undulations  of  short 
length. 

These  undulations  proceed  from  the  electrode,  and  to  them  the  gas 
in  the  tube  responds,  giving  rise  to  the  visible  light  in  the  gas. 

To  this  light  some  phosphorescent  bodies  respond ;  but  others 
require  to  be  affected  by  the  very  short  undulations  to  which  air  is 
opaque.     Such  substances  therefore  only  phosphoresce  in  high  vacua. 
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These  conclnsions  are  based  on  experiments  made  with  a  "jar 
spark"  in  air  acting  npon  phosphorescent  substances  placed  in  the 
appropriate  foci  of  a  quai'tz  lens ;  on  the  study  of  the  behaviour  of 
such  substances  outside  a  vacuum  tube  provided  with  a  quartz 
window,  and  also  on  their  behaviour  inside  the  vacuum  tube. 

The  results  of  a  very  large  number  of  experiments  seem  to  indicate 
a  close  connection  between  the  phenomena  of  phosphorescence  in  air 
and  in  a  vacuum,  broken  only  when  the  opacity  of  quartz  to  some  un- 
dulations and  of  air  to  ethers  interferes. 

Disccssiox. 

Professor  Dewar  stated  that  he  had  recently  made  a  series  of  ex- 
periments on  photographic  action  and  phosphorescence  at  tempera- 
tures between  — ISO''  and  — 200°  C.  The  majority  of  substances 
under  such  conditions  show  more  or  less  phosphorescence,  and  some, 
like  cotton  wool,  paraffin,  the  alcohols,  ketones,  acids,  &c.,  are 
remarkably  brilliant.  Substances  that  at  ordinary  temperatures  are 
said  only  to  be  fluorescent,  become  phosphorescent  owing  to  the  com- 
bined effect  of  greater  and  differently  distributed  absorption  and  the 
lengthening  of  the  period  of  dissipation  when  light  rays  are  emitted. 

Mr.  Jackson  remarked  that  he  had  found  the  phosphorescence  of 
some  substances  could  only  be  observed  after  they  had  been  cooled  in 
solid  carbon  dioxide  dissolved  in  ether,  while  in  the  case  of  other 
substances  they  required  first  to  be  raised  above  the  ordinary  tempera- 
ture. 

The  President  pointed  out  that  the  great  simplification  in  the 
method  of  producing  phosphorescence  introduced  to  their  notice  by 
the  author  would  much  facilitate  the  study  of  the  spectra  of  sub- 
stances phosphorescing  in  high  vacua — a  class  of  spectra  which,  to 
judge  from  Mr.  Crookes's  researches,  were  especially  valuble  in  dif- 
ferentiating the  rare  earths. 

*24.  "  Note  on  the  viscosity  of  solids."    By  James  Dewar,  F.R.S. 

The  experiments  of  Tresca  on  the  flow  of  metals  are  well  known, 
as  are  also  the  observations  of  Spring  on  the  cohesion  of  powdered 
substances  under  pressure.  It  appears  that  few,  if  any,  systematic 
experiments  have  been  made  on  the  viscous  flow  of  solid  salts  and 
organic  compounds.  The  following  apparatus  was  used  in  the  experi- 
ments. 


B  is  a  strong  steel  block  with  a  tight-titting  piston  of  tlae  same 
metal ;  the  narrow  tube  through  which  the  substance  was  squeezed  is 
represented  by  D,  and  C  is  the  space  filled  with  the  substance.  The 
diameter  of  the  narrow  steel  tube  D  was  -^^  inch  and  the  length 
I  inch.  In  the  following  experiments  the  maximum  theoretical  pressure 
was  GO  tons  on  the  square  inch ;  this  being  determined  from  the 
relation  between  the  diameters  of  the  piston  A  and  that  of  the 
hydraulic  press  used  in  the  experiments,  together  with  the  pressure 
observed  in  the  latter.  The  easily  flowing  bodies  generally  flow  above 
30  to  40  tons  pressure.  The  substances  experimented  upon  may  be 
divided  into  two  groups  :  those  forming  a  wire  under  the  con- 
ditions, and  those  which  hardly  show  any  trace  of  viscosity.  It  is  to 
be  understood  that  each  experiment  did  not  last  longer  than  from 
five  to  ten  minutes  on  the  average.  The  oiniinaiy  hydrated  salts  are 
distinguished  by  the  addition  of  "  aq." 

Bodies  which  flow  into  wnre  : — Sodium  sulphate,  aq,  sodium  carbon- 
ate, aq,  sodium  thiosnlphate,  aq,  magnesium  chloride,  aq,  ferrous 
sulphate,  aq,  ammonium  chloride,  potassium  chloride,  bromide,  iodide, 
cyanide,  nitrates  of  ammonium,  potassium  and  silver,  strontium 
chloride,  aq,  aluminium  sulphate,  aq,  caustic  soda,  oxalic  acid,  aq, 
sodium  acetate,  calcium  chloride  (slow),  acetamide  (slow),  lead 
acetate  (slow),  benzoic  acid  (slow),  graphite  (easy,  brittle  wire), 
iodine  (easy,  long  continuous  wires),  ui-ea  (easy),  anthraquinone  (very 
slow,  brittle). 


138 

Bodies  wliich  do  not  flow  into  wire  : — Sodium  pTiospliate,  aq, 
borax,  aq,  alums,  sodium  nitrate,  chloride  of  sodium,  lithium,  zinc, 
mercurj,  sulphide  of  manganese  aq,  ammonium  sulphate,  sodium 
oxalate,  ferrous  oxalate,  rochelle  salt,  arseuions  oxide,  potassium 
ferocjanide,  sodium  acetate,  ammonium  acetate,  aq,  nitrates  of 
barium,  strontium,  caustic  potash,  dry  carbonate  and  sulphate  of 
sodium,  dry  sulphide  of  aluminium,  sugar,  starch,  naphthalene. 

Many  of  these  substances  explode  through  the  narrow  orifice  in 
sudden  bursts  rather  than  form  any  wire,  and  such  a  sudden  shock 
has  on  two  occasions  caused  the  fracture  of  the  strong  steel  cylinder. 
These  preliminary  results  are  sufficient  to  show  that  the  explanation 
of  the  cause  of  the  flow  of  solid  matter  in  the  class  of  bodies  under 
consideration  will  require  prolonged  investigation.  I^o  doubt  many 
of  the  substances  which  do  not  flow  (or  only  do  so  with  extreme  slow- 
ness) "at  60  tons  on  the  square  inch,  may  do  so  at  much  higher 
pres.sures.  It  would  appear,  however,  that  in  each  case  the  substance 
lias  a  limiting  pressui-e  which  must  be  reached  before  a  reasonable 
rate  of  flow  is  attained,  and  this  valne  is  probably  a  constant.  The 
rate  of  flow  of  fused  sulphocyauide  of  ammonia  at  60  tons  is  about 
one  inch  a  minute. 


25.  "  Eoiling  points  of  homologous  compounds.    Part  11."    By  James 

Walker. 

The  author  has  now  applied  his  formula  T  =  nM*  (Trans.,  1894, 
193)  to  the  normal  fatty  acids,  their  ethereal  salts,  the  normal  hydro- 
carbons, the  normal  alkyl  chlorides,  and  other  series  of  compounds, 
and  finds  that  on  the  whole  it  gives  satisfactory  results.  The  only 
pronounced  exceptions  are  the  series  of  the  alkyl  bromides  and 
alkyl  iodides. 

The  formula  is  valid  for  the  boiling  points  at  pressures  other  than 
the  atmospheric  pressure,  the  constant  a  alone  varying  from  pressure 
to  pressure.  A  deduction  from  the  constancy  of  h  in  such  cases  is 
that  in  any  homologous  series  the  ratio  of  the  absolute  boiling  points 
at  two  different  pressures  is  the  same  for  all  members  of  the  series. 
This  deduction  is  confirmed  by  the  experimental  data. 


26.  "  The  action  of  methyl  iodide  on  hydroxylamine."    By  Wyndhani 
R.  Dunstan,  F.R.S.,  and  Ernest  Goulding. 

In  the  current  number  of  the  Eecueil  des  Travaux  Chimiques  des 
Tays  Bas,  M.  Lobry  de  Briiyn  gives  an  account  of  experiments  he  has 
made  on  the  action  of  methyl  iodide  on  hydroxylamine.     He  states 
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fhat  "vvlien  the  iodide  is  mixed  either  with  a  solution  of  free  hvdroxyl- 
amine  or  with  an  alkaline  solution  of  hydroxylamine  hydrochloride, 
/3-niethyl  hydroxylamine  hjdriodide,  CHsNH'OHjHI,  is  readily  pro- 
duced, and  separates  in  crystals  from  the  liquid,  so  that  by  this  means 
the  compounds  of  /^-methyl  hydroxylamine,  which  have  hitherto  been 
ti'oublesome  to  prepare,  ai'e  readily  obtained  in  a  pure  state;  and, 
similarly,  it  would  appear  that  the  process  is  applicable  to  the  pre- 
paration of  other  /3-alkyl  hydroxylamines. 

The  authors  have  for  some  time  been  engaged  in  similar  experi- 
ments also,  in  the  hope  of  discovering  a  simple  mode  of  preparing 
)8-alkyl  hydroxylamines,  but  the  results  they  have  obtained  do  not 
correspond  with  those  of  M.  de  Bruyn.  Working  with  a  solution  of 
free  hydroxylamine,  distilled  according  to  De  Bruyn's  method,  inter- 
action with  methyl  iodide  occurs  immediately  with  evolution  of  heat. 
After  the  action  is  over,  a  white  crystalline  salt  separates  from  the 
mixture,  and  a  further  quantity  may  be  obtained  by  adding  ether  to 
the  solution.  This  substance  consists  almost  entirely  of  a  triviethyl 
hydroxylamine  hydriodide.  The  authors  have  not  succeeded  in  obtain- 
ing any  considerable  quantity  of  the  monomethyl  derivative  described 
by  De  Bruyn.  The  salt  of  the  trimethyl  base  is  easily  purified  by 
crystallising  it  from  a  mixture  of  methyl  alcohol  and  ether.  It  melts 
with  decomposition  near  127°.  The  hydrochloride  (m.  p.  200°)  and  the 
sulphate  are  stable  crystalline  salts,  which  may  be  crystallised  from 
water  without  decomposition.  By  the  action  of  baryta  water  on  the 
sulphate,  or  of  silver  oxide  on  the  hydriodide,  the  free  trimethyl  hydr- 
oxylamine was  obtained.  It  crystallises  readily  and  is  remarkable  for 
its  stability;  the  aqueous  solution  does  not  reduce  Fehling's  solution, 
and  may  be  boiled  without  undergoing  any  appreciable  change.  The 
properties  and  reactions  of  this  interesting  compound  are  being  fully 
investigated. 

The  authors'  experience  is  that  the  action  of  alkyl  iodides  on 
hydroxylamine  does  not  constitute  a  satisfactory  process  of  preparing 
/3-mono-alkyl  derivatives  of  hydi'oxylamine.  They  hope  shortly  to  be 
able  to  give  a  more  detailed  account  of  their  work,  which  is  still  in 
progress. 


2  7.  The  reduction  products  of  nitro-compounds."    By  Wyndham  R. 
Dunstan,  F.R.S.,  and  T.  S.  Dymond. 

The  authors  have  conducted  a  number  of  experiments  on  the 
reduction  of  aliphatic  nitro-compounds  with  various  weak  reducing 
agents.  They  have  obtained  evidence  of  the  formation  under 
Qertain  conditions  of  the  corresponding  aldoximes  or  Icetoxiines, 
nitroethane  furnishing  acctaldoxime,  nitropropane  propionaldoxime, 
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secondary  Bitroproparie,  acetoxime,  &c.  In  addition,  substituted 
lijdroxjlamines  are  produced,  as  first  observed  by  Victor  Mejer  and 
recently  by  Bamberger,  as  well  as  the  corresponding  amines.  The 
aldoxime  or  ketoxime  would  appear  to  be  an  early,  if,  indeed,  not  the 
first,  product  of  the  reduction  of  the  nitro-parafiins. 

During  the  past  year  the  authors  have  been  unavoidably  prevented 
from  continuing  this  enquiry,  but  one  of  them  has  now  resumed  it. 
It  is  hoped  that  a  method  of  reduction  may  be  found  which  will  give 
a  large  yield  of  the  oxime;  hitherto  the  amount  produced  has  been 
very  small,  and  therefore  the  oxime  is  difiicult  to  isolate  and  cha- 
racterise. An  attempt  is  being  made  to  ascertain  whether  the 
formation  of  the  aldoximes  or  ketoximes  is  to  be  regarded  as  an 
intermediate  stage  in  the  reduction  of  the  nitro-compound  to  the  sub- 
stituted hydroxylamine  as  represented  by  the  diagram 

CHaCHN-OH  —  CHaCHlNOH  —  CH3CH2NHOH 
\/ 
O 

Nitroethane  Acetaldoxime.  Ethyl  hydroxvlamine. 

(tautomeric  formula). 

With  this  view,  the  reduction  products  of  aldoximes  and  ketoximes 
are  also  beinof  examined. 


28.  "Notes  on  meta-azo-componnds."    By  R.  Meldola,  F.R.S.,  and 
Edgar  S.  Hanes. 

The  peculiar  interest  attaching  to  azo-compounds  which  do  not 
admit  of  being  formulated  on  Fittig's  "  quinonoid  "  type  has  been 
referred  to  by  one  of  the  authors  and  F.  B.  Burls  (Proc,  1893,  126). 
Since  the  publication  of  the  note  in  question,  numerous  experiments 
have  been  made  with  a  view  to  the  discovery  of  some  convenient 
source  of  such  compounds,  and  more  especially  metamidoazobenzene, 
a  comparison  of  which  with  the  ordinary  para-compound  ("  aniline 
yellow  ")  cannot  fail  to  give  important  results.  The  practical  diffi- 
culties of  the  work  have,  however,  proved  to  be  so  much  greater  than 
was  anticipated  at  the  outset,  that  we  have  thought  it  desirable  to 
place  our  present  results  upon  record,  as  much  more  time  will  have 
to  be  devoted  to  the  subject  before  materials  for  a  complete  dis- 
cussion of  the  problem  of  the  constitution  of  the  azo-compounds  can 
be  obtained. 

In  the  experiments  described  last  year,  metaphenolazo-a-naphthyl- 
amine  was  prepared  by  combining  diazotised  metaraidophenol  with 
a-naphthylaniine.  It  was  not  found  possible  to  replace  the  amido- 
group  by  hydrogen  in  this  compound  by  the  Griess  method  (loc.  cit., 
p.  129).     Another  attempt  was  therefore  made,  starting  from  meta- 
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nlfcrobenzeneazo-a-naphthylamine  (Trans.,  188 1,  114);  but  although 
we  have  succeeded  in  obtaining  a  little  of  the  compound  sought  for, 
viz.,  metanitrobenzeneazo-a-naphthalene,  the  yield  is  so  small  that 
the  experiments  in  this  direction  have  not  been  further  pursued. 
The  difficulty  in  this  case  arises  partly  from  the  extreme  insolubility 
of  the  nitroazo-base,  and  its  sulphate  and  hydrochloride,  in  absolute 
alcohol,  and  partly  from  the  formation  of  resinous  products.  It  was 
found  necessary,  in  the  first  place,  to  dissolve  the  nitroazo-base  in  a 
sufficient  quantity  of  glacial  acetic  acid  to  keep  it  in  solution  in  the 
cold,  then  this  solution  was  added  to  a  large  volume  of  absolute 
alcohol,  and  the  calculated  quantity  of  sodium  nitrite  dissolved  in  the 
smallest  possible  quantity  of  cold  water  immediately  poured  in,  and 
a  few  drops  of  strong  sulphuric  acid  iinally  added.  The  solution  was 
allowed  to  stand  for  some  hours  in  the  cold,  the  reaction  going  on 
slowly  all  the  time,  with  the  evolution  of  nitrogen  and  the  deposition 
of  a  brown,  resinous  substance.  The  decomposition  is  completed  by 
boiling  as  long  as  nitrogen  is  evolved,  the  cold  solution  filtered  to 
remove  the  resinous  impurity,  and  the  alcohol  partly  evaporated  off. 
On  diluting  the  fi^nal  alcoholic  liquor  with  water,  the  nitroazo-com- 
pound  separates  out  after  some  hours  in  the  form  of  fine,  red  needles. 
The  substance  was  purified  by  crystallisation  from  dilute  alcohol  with 
animal  charcoal,  and  finally  from  benzene.  It  was  thus  obtained  in 
the  form  of  stumpy  prisms  of  a  deep,  red  colour,  melting  at  127 — 
128°.  Analysis  showed  that  the  NHg  group  had  been  replaced  by 
hydrogen,  and  the  formula  of  the  compound  is,  therefore, 


Calculated  for  above  formula,  15'16  per  cent.  N".  Found,  1.5  03  per 
cent.  Metanitrobenzeneazo-a-naphthalene  is  readily  soluble  in 
alcohol  and  benzene,  its  solutions  being  orange. 

It  dissolves  in  strong  sulphuric  acid  with  a  violet  colour,  becoming 
redder  on  dilution  with  water. 

Several  attempts  to  replace  the  amido-group  by  hydrogen  in  meta- 
nitrobenzeneazo-/3-naphthylamine  (Trans.,  1884,  116)  resulted  in  the 
formation  of  metanitrobenzeneazo-/3-naphthol  (Trans.,  1885,  668). 

Experiments  were  in  the  next  place  undertaken  with  a  view  to 
ascertain  whether  a  more  satisfactory  yield  could  be  obtained  from  a 
simpler  nitroamidoazo-compound,  viz.,  metanitroamidoazobenzene 
(Trans.,  1884,  112).  As  this  compound,  which  was  described  by  one 
of  us  10  years  ago,  was  not  isolated  in  a  state  of  purity  at  the  time 
of  its  discovery,  a  further  study  of  its  mode  of  formation  and  pro- 
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perties  was  undertaken.  Our  experimeuts  prove  that  the  most 
advantageous  method  of  preparing  this  compound  is  to  combine 
diazotised  metanitraniline  with  aniline  in  the  presence  of  sodium 
acetate  so  as  to  form  in  the  first  place  the  mixed  diazoamide, 
(7?i)N02'C6H4-N3H'C6H5,  in  the  usual  way.  This  compound  is  col- 
lected, washed  well  with  water,  and  then  transferred  to  a  flask  or 
beaker  and  allowed  to  stand  for  two  or  three  days  suspended  in 
dilute  hydrochloric  acid.  The  strength  of  the  acid  may  be  increased 
from  day  to  day,  and  finally  the  contents  of  the  vessel  must  be  kept 
at  80 — 90°  in  a  water  bath  till  no  more  nitrogen  is  evolved.  The 
transformation  of  the  diazoamide  takes  place  very  well  by  this 
method,  and  by  this  method  only.  The  usual  process  of  transforming, 
viz.,  warming  with  aniline  and  aniline  hydrochloride,  gives  a  mixture 
of  metanitraniline  and  amidoazobenzeue, 

NOj-CeHrNsH-CfiH^  +  CsHs-NHj  =  NOo-CeH.-NH^  +  CeHs-NgH-CeHs. 

The  yield  of  crude  nitroamidoazobenzene  obtained  by  the  hydro- 
chloric acid  method  is  not  very  great,  averaging  in  various  prepara- 
tions about  30  per  cent,  of  the  metanitraniline  employed.  A  large 
quantity  of  metanitraniline  is  found  in  the  acid  filtrate,  and  can  be 
recovered  by  precipitation  with  alkali,  and  pui'ified  by  crystallisation 
from  hot  water. 

In  order  to  purify  the  nitroamidoazobenzene,  the  crude  product  is 
dissolved  in  hot  alcohol  with  the  addition  of  strong  hydrochloric 
acid,  filtered  when  cold  to  remove  tarry  imparity,  and  the  solution 
made  alkaline  with  ammonia,  and  diluted  with  water.  The  base 
separates  out  as  an  orange  crystalline  powder,  and  the  process  of 
purification  must,  if  necessary,  be  repeated.  The  substance  is  finally 
crystallised  from  dilute  alcohol  or  toluene.  To  the  properties  of  the 
compound  as  described  in  1884  we  have  but  little  to  add.  When 
pure  it  melts  without  decomposition  at  212 — 213°.  The  nitro-group 
practically  destroys  the  basic  character  of  the  compound,  which  is 
quite  insoluble  in  dilute  aqueous  acids,  and  dissolves  only  with  difii- 
culty  in  alcohol  and  hydrochloric  acid.  In  order  to  further  charac- 
terise it,  the  acetyl  derivative  was  prepared  by  boiling  the  substance 
for  a  short  time  with  glacial  acetic  acid  and  acetic  anhydride.  The 
product  after  crystallisation  from  alcohol  formed  orange  scales  melt- 
ing at  166—167°.  Calculated  for  NC.-CeHi-Na-CeHi-NH-CaHsO, 
1971  per  cent.  N.     Found,  1991  per  cent.  N. 

Metanitroparaiodoiizobenzene  was  also  prepared  by  diazotising  the 
base  dissolved  in  strong  sulphuric  acid,  diluted  with  about  an  equal 
volume  of  water,  and  mixing  with  a  solution  of  potassium  iodide. 
After  crystallisation  from  alcohol,  the  compound  consists  of  ochreous 
needles,  melting  at  123— 12i°.     Calculated,  11-89  per  cent.  N  ;  35-97 
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per  cent.  I.     Fonnd,  12'11  per  cent.  N;  36'lo  per  cent.  I.     The  con- 
stitution is  doubtless 

XO., 


An  azimide  was  prepared  by  diazotising  the  compound  in  sulphuric 
acid  solution  with  sodium  nitrite,  adding  bromine  and  decomposing 
the  diazoperbromide  with  ammonia  in  the  usual  way.  The  perbrom- 
ide  separates  as  a  red  oil,  which  solidifies  to  a  crystalline  cake  on 
standing.  The  azimide,  after  repeated  crystallisation  from  dilute 
alcohol  with  animal  charcoal,  consists  of  white  needles,  melting  at 
80°. 

Calculated  for  (m)^O.i'CsH,-:^oC,'R^-':^,(p),  31-34:  per  cent.  N". 
Found,  31'11  per  cent. 

By  diazotising  the  nitroamidoazo-compound  in  the  presence  of 
sulphuric  acid,  and  boiling  the  diazosulphate  with  water,  a  phenolic 
product  was  obtained,  having  all  the  properties  of  metanitrobenzene- 
azophenol. 

We  did  not  have  enough  of  the  substance  to  obtain  a  pure  speci- 
men for  analysis,  but  some  of  the  compound  obtained  by  combining 
diazotised  metanitraniline  with  phenol  in  alkaline  solution  was  pre- 
pared for  comparison,  and  we  are  satisfied  as  to  their  identity.  The 
product  obtained  by  pouring  a  solution  of  metanitrodiazobenzene  chlor- 
ide into  an  alkaline  solution  of  phenol  always  contains  a  small  quantity 
of  a  bye-product  insoluble  in  cold  dilute  caustic  soda,  and  consisting, 
probably,  of  the  disazo  compound,  [(?n)N02'C6H4'X2]2*C6H3'OH. 

Metanitrobenzeneazophenol,  when  purified  by  crystallisatiou  from 
toluene,  forms  deep  orange-red  nodular  crystals,  melting  at  159"^. 
Noelting,  who  first  prepared  this  compound,  gives  the  melting  point 
as  146 — 147°  (Ber.,  1887,  2998),  a  discrepancy  for  which  we  are 
unable  to  account.  Analysis  proved  our  preparation  to  be  quite  pure. 
Calculated,  1728  per  cent,  nitrogen;  found,  1731  per  cent. 

The  NHa-group  was  eliminated  from  the  nitroamidoazobenzene  in 
the  followinsr  manner : — 4  s-rams  were  dissolved  in  200  c.c.  absolute 
alcohol,  a  few  drops  of  strong  sulphuric  acid  added  to  the  cold  solu- 
tion, and  the  calculated  quantity  of  sodium  nitrite,  dissolved  in  a 
little  water,  poured  iu. 

The  mixture  is  then  boiled  for  an  hour,  the  alcohol  evaporated  oflP, 
and  the  product  thrown  out  by  adding  water. 

The  yield  is  by  no  means  good,  as  much  resin  is  formed.  The  pure 
compound,  obtained  by  repeated  crystallisation  from  absolute  alcohol, 
consists  of  dull  orange-red  needles,  melting  at  82—83'^.  It  is  the 
metanitroazobenzene  sought  for, 


NO,    - 


Calculated,  IS'50  per  cent,  nitrogen  ;  found,  18'38  and  18'39  per 
cent. 

The  nitro- group  could  not  be  reduced  without  simultaneous  sepa- 
ration of  the  azo-group,  so  that  the  desired  metamidoazobenzene 
could  not  be  prepared  from  this  compound. 


29.  "Conversion  of  ortho-  into  para-,  and  of  para-  into  ortho-quinone 
derivatives.  III.  The  hydroximes  of  the  lapachol  group."  By 
Samuel  C.  Hooker  and  Elwood  Wilson. 

Tlie  authors  have  found  that  by  the  action  of  mineral  acids  upon 
the  hvdroximes  of  lapachol  and  hydroxjhydrolapachol  the  same  com- 
pound is  formed  in  both  cases,  and  that  this  is  identical  with  the  hydr- 
oxime  obtained  by  Paterno  and  Minnuric  (Gazzetta,  19,  613)  by 
treating  yS-lapachone  with  hydroxylamine  hydrochloride.  From  these 
facts  they  deduce  the  following  formulee  for  the  compounds  studied. 

y-OH  N-OH  N-OH 

Lapachol  hydroxime.        Hydroxyhydrolapacbol  ;8-Lapaclioiie 

hydroxime.  hydroxime. 

Evidence  is  thus  furnished  that  the  substitution  of  the  diad  group 
=  X'OH  for  the  quinonic  oxygen,  does  not  modify  the  tendency 
which,  as  has  been  previously  shown  by  one  of  the  authors,  frequently 

O 

.•^^Y^Nx-OH 
exists  for  compounds  of  the  type  i  to  form  anhydrides 

O 

derived  from  /3-naphthaquinnone. 

The  hydroxime  of  a-lapachone  is  also  described,  and  it  is  shown 
that  it  can  be  converted  by  concenti-ated  sulphixric  acid  into  /3-Ia- 
pachone-hydroxime,  a  change  involving  the  conversion  of  the  pai'a- 
into  the  ortho-quinone  group. 


30.  "  The  behaviour  of  alloys  in  a  voltaic  circuit."    By  A.  P.  Laurie. 

In  former  papers  on  this  subject  I  have  shown  that  there  is  reason 
to   believe,   owing   to   the  remarkable   discontinuity  in  the  curve  of 
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electromotive  force,  that  a  compound  exists  in  the  series  of  copper- 
tin,  copper-zinc,  and  ^old-tin  allojs,  and  I  have  also  shown  that  in 
the  alloy  between  tin,  lead,  zinc,  and  cadmium  a  very  small 
quantity  of  the  more  positive  metal  in  the  alloy  produces  its  full 
E.M.F.,  thus  apparently  indicating  that  the  metals  are  merely 
mixed  together.  I  am  at  present  engaged  in  applying  the  method  to 
all  the  alloys  desci-ibed  in  Matthiessen's  paper  on  "  Electric  Con- 
ductivity {Phil.  Mag.,  150,  1860,  161),  but  in  the  meantime 
there  are  certain  isolated  points  which  seem  worthy  of  being 
put  on  record.  In  the  first  place  I  have  found  indications  of 
a  third  group  of  alloys  which  neither  give  at  once  the  E.M.F. 
of  the  more  positive  metal,  nor  show  any  abrupt  discontinuity 
in  the  curve  of  E.M.F.  on  passing  over  a  particular  alloy.  In 
these  alloys  the  E.M.F.  rises  rapidly,  and  a  continuous  curve  to  the 
value  of  the  more  positive  metal  as  we  pass  throagh  alloys  containing 
more  and  more  of  the  more  positive  metal  in  the  mixture.  This 
curve  so  closely  resembles  the  curve  obtained  on  increasing  the  amount 
pf  free  iodine  present  in  solution  in  an  iodine  cell,  as  to  suggest  at 
once  that  these  metals  correspond  in  their  behaviour  to  each  other, 
to  the  solution  of  one  substance  in  another  rather  than  the  formation 
of  a  compound  having  a  definite  formula.  If  for  instance  we  take 
antimony  and  lead,  and  measure  the  E.M.F.  of  antimony  against 
lead,  we  shall  find  that  lead  is  the  more  positive  metal,  and  test- 
ing antimony  against  alloys  of  antimony  containing  increasing 
quantities  of  lead,  the  E.M.F.  gradually  rises  in  a  continuous  curve. 

The  readings  were  taken  with  both  the  alloy  and  the  antimony  in 
a  cell  of  sodium  chloride. 

Alloy.  E.M.F. 

Antimony  containing    4'76  per  cent,  lead — antimony  0'123  volt. 

9-05        „  „  „         0-169      „ 

j5  M  lo*4  „  „  „  0'182      ,, 

16-8  „  „  „  0-215      „ 

Antimony — lead 0-246       „ 

These  readings  were  taken  with  a  fresh  set  of  alloys  (at  a  future 
date  to  the  last),  also  in  a  single  cell  of  sodium  chloride. 

Alloy.  E.iT.F. 

Antimony  containing    4-74    per  cent,  lead — antimony  0-057  volt. 

9-209        „  „  „         0112     „ 

1303  „  „  „  0134     „ 

17-03      _    „  „  „  0-155     „ 

Antimony  against  lead 0-207     „ 
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Another  set  of  readings  taken  witli  tlie  same  set  of  alloys  as  in 
Table  II,  only  with  the  antimony  in  an  inner  cell  containing  antimony 
chloride,  and  the  alloy  in  an  outer  cell  containing  sodium  chloride, 
gave  the  following  results  : — 

Alloy.  E.M.F. 

Antimony — antimony , 0'2S5  volt. 

Antimony  containing    4'74    per  cent,  lead  —  antimony  0"358  ,, 

9-209         „  „  „  0-415  „ 

13-03  „  „  „  0-434  „ 

„  „  17-03  „  ,,  „  0-475  „ 

Antimony — lead 0-494  ,, 

Another  set  of  readings  taken  with  the  same  alloys  under  the 
same  conditions  as  before,  except  that  the  alloys  were  in  an  outer  cell 
of  potassium  nitrate,  gave  the  following  results  : — 

Alloy.  E.M.r. 

Antimony — antimony 0-259  volt. 

Antimony  containing    4-74    per  cent,  lead — antimony  0-342  ,, 

9-209        „           „            „       '  0-386  „ 

13-03          „           „             „  0-413  „ 

17-03           „           „             „  0-415  „ 

Lead— antimony 0-456  „ 

The  same  set  of  alloys  read  again  with  the  alloy  in  an  outer  cell  of 
magnesinm  sulphate. 

Alloy.  ■  E.M.F. 

Antimony — antimony 0-254  volt. 

Antimony  containing    4-74    per  cent,  lead — antimony  0-2903  ,, 

9-209         „  „  „  0-342     „ 

13-031         „  „  „  0-386     „ 

,,  „  1703  „  „  „  0-435     „ 

Antimony — lead 0-451     ,, 

It  will  be  noticed  that  in  each  of  these  tables  the  E.M.F.  rises 
rapidly  in  a  continuous  curve.  Other  examples  of  alloys  which 
behave  in  this  w-ay  will  be  given  in  a  paper  on  Matthiessen's  work. 
It  may  be  of  interest  to  note  here  in  passing  that  alloys  of  this  type 
seem  to  be  apt  to  yield  very  inconsistent  readings.  This  can  be  very 
easily  understood.  When  the  metals  are  mei'ely  mixed  together,  some 
portion  of  the  fre6  metal  maybe  expected  to  be  present  on  the  sui'face 
of  the  alloy  and  produce  its  effect  on  the  electrometer;  or  when  an 
actual  chemical  combination  has  taken  place,  we  may  expect  to  find 
that  all  the  metal  has  combined  which  can  combine,  and  consequently 
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a  want  of  equal  mixture  between  the  componnd,  and  the  metal  which. 
is  present  in  excess  Avill  not  affect  the  electrometer,  but  where  the 
bond  is  so  loose,  as  in  cases  of  solution  where,  at  the  same  time,  a 
certain  loss  of  energy  has  taken  place  during  that  solution,  we  might 
expect  to  find  different  parts  of  the  same  alloy,  or  the  same  alloy 
made  up  on  different  occasions,  giving  inconsistent  results.  Another 
interesting  subject  is  the  result  of  amalgamating  alloys  with  mercury. 
In  the  case  of  the  copper- tin  and  copper-zinc  alloys,  I  found,  that 
amalgamation  with  mercury  did  not  appreciably  affect  the  electro- 
meter readings,  the  discontinuity  on  passing  the  compound  appearing 
as  before.  This  seemed  to  indicate  that  the  compound  formed 
between  the  two  metals  was  sufficiently  stable  to  dissolve  in  mercury 
without  being  decomposed,  but  in  the  case  of  the  gold-tin  alloys  the 
case  is  different.  In  the  accompanying  table  I  give  the  readings  in 
the  first  column  of  the  E.M.P.  of  gold-tin  alloys  against  gold  in  a 
solution  of  common  salt ;  while  the  absolute  readings  are  different, 
the  form  of  the  curve  is  practically  the  same  as  that  published  by  me 
in  the  FJiiloscrpMcal  2Iagazine,  from  readings  obtained  in  a  stannous 
chloride  gold  chloride  cell.  The  second  column  contains  the  readings 
after  amalgamation  with  mercury.  It  will  be  noted  that  these  form 
a  gradually  ascending  line,  and  that  all  trace  of  the  compound  has 
disappeared.  I  can  only  suppose  that  the  mercury  present  decom- 
poses the  compound.  This  behaviour  of  gold-tin  and  mercury  so 
closely  resembles  the  replacement  of  one  element  by  another  in  a 
compound,  that  it  led  me  to  look  further  for  indications  of  such 
changes,  and  for  this  purpose  I  selected  the  three  metals  copper,  tin, 
zinc,  as  explained  in  my  former  papers  ;  the  indications  of  the  electro- 
meter readings  seemed  to  show  the  existence  of  a  compound  between 
copper  and  tin  having  the  formula  of  CusSn,  and  a  compound  between 
copper  and  zinc  having  a  formula  of  CuZn,.  First  of  all,  therefore, 
an  alloy  wa?  made  containing  35  per  cent,  of  tin,  which  was  just  a  little 
less  than  that  necessary  to  form  a  compound.  The  E.M.F.  between 
copper  and  tin,  copper  and  zinc,  copper  and  the  copper-tin  compound 
was  then  taken  in  a  solution  of  common  salt.  Having  done  this,  the 
copper-tin  compoundwasfused  with  a  weight  of  zinc  equal  to  the  copper 
contained,  the  assumption  being  that  if  the  zinc  did  not  combine  with 
the  copper,  the  E.M.F.  of  the  three  metals  fused  together  would  be 
the  same  as  that  of  the  zinc  against  copper,  which  is  much  the  highest 
E.M.F.  of  the  three  ;  while  if.  on  the  other  hand,  the  zinc  combined 
with  the  copper  and  threw  out  the  tin,  the  fused  metals  might  be 
expected  to  give  the  E.M.F.  of  tin.  The  following  table  shows  the 
results  of  the  measurements. 
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Alloy.  E.M.F. 

Copper  against  tin 0"272  volt. 

„  „       zinc   C-S-i      „ 

„       containing  50  per  cent.  Zn — copper 0'097    „ 

(Alloy  of)  zinc  50  per  cent.,  tin  35  per  cent.,  copper 

— copper 0"25      „ 

It  will  be  noticed  that  the  E.M.F,  of  the  three  metals  fused  together 
is  almost  exactly  the  same  as  that  obtained  from  tin,  showing  appa- 
rently that  zinc  replaces  tin  in  its  componad  with  copper.  There  is 
another  subject  to  which  I  have  directed  some  attention  with  only- 
negative  results.  It  is  a  remarkable  fact,  of  which  suthcient  notice 
does  not  seem  to  have  been  taken,  that  so  few  metals  seem  to  combine 
with  each  other  ;  even  those  which  lie  close  together  in  the  periodic 
table,  enter  into  combination,  while  metals  which  lie  far  apart  on  the 
table  refuse  to  combine.  One  possible  explanation  of  this  which 
occurred  to  me  was  that  the  temperatui*e  at  which  the  metals  fused, 
the  compounds  formed  dissociated,  and  if  the  temperature  could  be 
lowered  sufficiently  while  keeping  them  fluid  they  might  be  per- 
suaded to  combine.  I,  therefore,  attempted  to  get  zinc  and  lead  to 
combine  by  lowering  the  melting  point  by  the  introduction  of  bis- 
muth and  of  bismuth  mercury,  and  allowing  the  alloys  to  cool  slowly 
in  a  bath  of  oil ;  in  every  case,  however,  the  E.M.F.  of  zinc  was 
obtained  from  the  mixture  of  metals,  so  that  the  explanation  does  not 
seem  to  lie  in  this  direction.  It  is  a  subject  well  woi'thy  of  enquiry 
and  experiment,  as  we  are  unaware  at  present  how  many  elements 
there  are  which  do  not  combine  with  one  another,  and  we  have  no 
indication  of  the  properties  of  the  elements  by  which  this  absence  of 
combination  is  constituted. 


ADDITIONS  TO  THE  LIBRARY". 

I.   Donations. 

The   Metallurgy  of   Gold.     By   T.    K.   Rose.     Edited  by  W.   C. 
Roberts -Austen.     London  1894.  From  the  Author. 

Ueber  Einige    Fundamental- Satze   der    Chemie,   insbesondere  das 
Dalton-Avogadro'sche  Gesetz.     Von  H.  Debus.     Cassel  1894. 

From  the  Author. 
Cape  of  Grood  Hope  :  Department  of  Lands,  Mines,  and  Agriculture. 
Report  for  1893  of  the  Senior  Analyst  on  the  Analytical  Laboratory 
and  Agricultural  and  Mineralogical  Museum.     Cape  Town  1894. 

From  the  Senior  Analyst. 
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II.  By  Purchase. 

Traite  d' Analyse  chimiques,  micrographique  et  microbiolo^ique 
des  Eaux  Potables.     Par  A.  J.  Zune.     Pai'is  et  Bruxelles  1894. 

Handbuch  der  Metallhuttenkunde.  Von  C.  Sclinabel.  Ester 
Band  :  Kupfer,  Blei,  Silber,  Gold.     Berlin  189-i. 


At  the  next  meeting  of  the  Society,  on  Thursday,  June  21st,  the 
following  papers  will  be  read  : — 

"  The  specific  character  of  the  fermentative  functions  of  yeast  cells." 
By  Adrian  J.  Brown. 

"  The  intei"aetion  of  lead  sulphide  with  lead  sulphate  and  oxide." 
Bj  J.  B.  Hannay. 

"  The  oxidation  of  tartaric  acid  in  the  presence  of  iron."  By  H.  J. 
H.  Fenton. 

''  A  specimen  of  early  Scottish  iron."     By  Mrs.  Dougal- 

"The  mineral  waters  of  Cheltenham."  By  Professor  Thorpe, 
F.R.S. 

"  The  relation  between  the  solubility  of  a  gas  and  the  viscosity  of 
its  solvent."     By  Professor  Thorpe,  F.R.S.,  and  Mr.  J.  W.  Rodger. 

"  The  physical  properties  of  solutions  of  arsenious  sulphide."  By 
S.  E.  Linder  and  H.  Picton. 

"  The  electrical  repulsion  of  certain  solutions."  By  H.  Picton  and 
S.  E.  Linder. 
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EXTRA   MEETING. 

An  Extra  Meeting  of  tlie  Society  will  be  held  at  the  Royal  Institu- 
tion, Albemarle  Sti^et,  on  Thursday,  June  28th,  at  9  p.m.,  when 
Professor  Dewar,  F.R.S.,  will  describe  and  illustrate  his  recent  obser- 
vations on  phosphorescence  and  photographic  action  at  very  low 
temperatures. 
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June  21st,  1894.     Dr.  Armstrong,  President,  in  the  Chair. 
Mr.  E.  F.  Harrison  was  formally  admitted  a  Fellow  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Alexander  Cameron,  13,  Stonenest  Street,  Tollington  Park,  N ; 
Charles  A.  Fogg,  48,  Kent  Street,  Bolton. 

Of  the  following  papers  those  marked  *  were  read : — 

*31.  "A  specimen  of  eai'ly  Scottish  iron."     By  Mai'garet  D.  Dougal. 

The  specimen  was  found  on  the  site  of  the  Fasagh  bloomeries, 
on  the  north-east  shore  of  Loch  Maree,  Ross-shire — the  neighbour- 
hood where  the  manufacture  of  iron  in  Scotland  appears  to  have 
had  its  rise  nearly  three  centuries  ago.  Full  particulars  of  the 
mechanical  characters,  determined  by  Professor  Unwin  in  the  engi- 
neering laboratory  of  the  Central  Institution,  are  given  in  the 
paper,  as  well  as  the  details  of  the  chemical  analysis.  Its  chemical 
composition  was  C  =  0-192  ;  Si  =  0-077 ;  S  =  0-012  ;  P  =  0  087  ; 
Mn  =  0-088;  Ti  =  0002  ;  Te  =  99-770;  Total  =  100-178.  From  a 
report  by  Mr.  Ames,  the  art-metal  worker,  the  metal  was  of  excellent 
quality,  resembling  the  famous  Swedish  iron  used  by  the  English 
smiths  of  the  17th  and  18th  centuries. 

*32.  "The  interaction  of  sulphide  with  sulphate  and  oxide  of  Lead." 
By  J.  B.  Hannay. 

In  this  paper  the  author  examines  the  equations  suggested  by 
Percy  to  account  for  the  smelting  of  lead  in  the  reverberatory 
furnace.  The  two  main  reactions  which  are  supposed  to  occur  are 
usually  represented  by  the  equations  PbS  -f  PbSOi  =  2Pb  +  2SO2, 
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and  PbS  +  2PbO  =  3Pb  +  SO,;  and  altliongh  Percy  relies  on  tlie 
first  as  representing  what  takes  jDlace,  he  also  says  that  a  mixture  of 
the  sulphate  and  oxide  reduces  the  sulphide.  The  author  finds  that 
a  much  more  complex  reaction  takes  place,  since  metallic  lead,  when 
formed,  attacks  the  remaining  sulphate,  producing  litharge,  which  in 
its  turn  reacts  with  the  sulphide,  while  some  of  the  sulphide  is 
removed  by  being  dissolved  in  the  metallic  lead,  and  some  is  vola- 
tilised as  the  volatile  compound  PbSsOo.  The  result  varies  accord- 
ing to  tempei'ature  and  the  method  of  mixing  the  substances.  The 
following  equations  correspond  with  the  results  the  author  has  ob- 
tained : — 

(1.)  Lead   sulphide  and  sulphate  mixed  in  molecular  proportions 
and  very  finely  ground,  and  brought  to  calm  fusion  : — 

12PbS  +  12PbS0i  =  llPb  +  2PbS  +  6PbO  +  2PbS  +  2PbS0i 
Hard  lead.  Slag. 

+  PbS^Oo  -H  I6SO2 


Pume. 

3-i"8  per  cent,  of  lead  was  obtained  instead  of  76"3  as  requii'ed  by 
Percy's  equation.  When  the  sulphide  of  lead  is  in  small  pieces,  the 
reaction  yields  more  lead,  but  otherwise  pursues  a  similar  course  : — 

(2.)  12PbS  +  12PbS04  =  14Pb  +  2PbS  +  -iPbO  +  2PbS04  +  PbS 
+  PbSjOo.  -f  1780,. 


"With  excess  of  sulphate  the  result  is  : — 
(3.)  ISPbS  +  12PbS04  =  15Pb  +  3PbS  +  4PbO  +  2(PbS-PbO) 

+  PbSoOo  +  20S0.. 


On  fusing  lead  sulphide  and  adding  solid  sulphate,  the  result  is : — 
(4.)  3PbS  +  3PbS04  =  3Pb  +  2PbO  +  PbS,0,  +  4S0o. 


On  fusing  the  sulphate  and  adding  solid  sulphide,  the  result  is : — 

(5.)  loPbSOi  +  oPbS  =  12PbO  +  4PbS04  +  4PbSa02  -h  8SO2. 

>. ^ J 

The  temperature  in  this  last  case  was  much  higher  owing  to  the 
high  melting  point  of  the  lead  sulphate,  and  thus  a  larger  amount  of 
fume  was  produced. 
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On  mixing"  sulphate  and  oxide  in  the  proportions  which  ought  to 
form  lead  and  sulphur  dioxide,  as  by  the  equation  : — 

12PbS  +  GPbSOi  +  12PbO  =  30Pb  -J-  I8SO2, 

no  such  result  -was  obtained,  but  the  reduction  took  this  form  : — 

12PbS  +  6PbS0,  +  12PbO  =  16Pb  +  PbS  + 

4PbO  +  4(PbS-PbO)  +  PbSOi  +  1280,. 

V ^ . 

The  author  has  shown  in  another  paper,  that  the  sulphide  and  oxide 
do  not  react  to  form  lead,  but  combine  together  to  form  the  sub- 
stance PbS'PbO,  which  is  the  basis  of  lead  slags. 

Discussion. 

Professor  Roberts-Austex  said  that  it  would  be  within  the  recol- 
lection of  the  Fellows  of  the  Society,  that  when  Mr.  Hannay's  paper 
was  read,  on  the  17th  of  May  last,  he  pointed  out  that  Mr.  Hannay 
would  be  doing  good  service  if  he  really  added  to  our  knowledge  of 
the  condensible  products  formed  during  lead  smelting.  Professor 
Austen,  however,  considered  that  the  author's  views  had  been  stated 
in  such  a  way  as  to  fully  justify  chemists  in  asking  for  further 
evidence.  The  next  morning  Professor  Austen  had  begun  certain 
experiments  on  the  lines  indicated  by  Mr.  Hannay.  The  President, 
also,  appeared  to  have  attacked  the  question,  with  the  advantage  of 
the  co-operation  of  Mr.  Hannay.  Mr.  Hannay's  statements  pi'esented 
themselves  under  two  main  aspects.  It  might  be  well  either  (1)  to 
test  the  accuracy  of  his  views  as  to  the  action  of  atmospheric  air  on 
sulphide  of  lead,  or  (2)  to  endeavour  to  obtain  evidence  as  to  the 
existence  of  volatile  gaseous  compounds  of  sulphide  of  lead.  The 
speaker  had  adopted  the  latter  course.  He  stated  that  he  had  under- 
stood Mr.  Hannay  to  say  distinctly,  that  if  a  mixtui-e  of  sulphide  and 
sulphate  of  lead  were  heated  strongly  no  reaction  ensued  ;  hence 
Professor  Austen's  appeal  in  favour  of  the  accuracy  of  certain  of  the 
equations  which  were  given  by  Percy  and  accepted  by  metallurgists. 
He  was  glad,  however,  to  find  that  Mr.  Hannay  did  not  maintain 
this  extreme  view.  Professor  Austen  had  experimentally  confirmed 
the  fact  that  the  following  equation  is  substantially  correct : — 
PbS  -1-  SPbSOj  =  4PbO  +  4SO2.  This  is  a  very  important  point, 
as  it  is  one  of  Percy's  main  equations ;  but  he  had  pointed 
out  on  the  previous  occasion,  that  both  this  equation  and  the  one 
which  has  hitherto  repi^esented  the  reaction  between  oxide  and 
sulphide  of  lead  are  strongly  endothermic,  and  in  the  case  of 
an    endothermic   equation    some    explanation    had    to    be    sought ; 


154 

energy  in  some  form  liad  to  be  imported  into  the  system,  and  au 
endotliermic  equation  would  represent  a  reaction  wliich  would  be  less 
likely  to  take  place  at  a  low  than  at  a  high  temperature.  In  the  case 
of  the  well  known  endothermic  interaction  between  carbon  and  the 
oxides  of  iron,  it  was  probable  that  the  iron  carbonyl  played  an  im- 
portant part,  which  certainly  pointed  to  the  possibility  of  similar 
action  on  the  part  of  gaseotis  metallic  compounds  in  the  metallurgy 
of  lead.  It  had,  therefore,  appeared  to  him  that  the  conditions 
should  be  carefully  studied ;  and  he  proceeded  to  state  the  results  of 
the  experiments  he  had  instituted.  First  as  regards  the  volatility  of 
lead  sulphide  in  various  gases.  The  well  known  statement,  "  that 
the  volatilisation  of  sulphide  of  lead  is  promoted  by  currents  of  gas, 
such  as  proceed  from  the  combustion  of  fuel,"  a  statement  made  by 
Dr.  Percy  in  1870,  might  well  be  taken  as  a  starting  point.  Thei-e 
could  be  no  doubt  that  when  galena  is  strongly  heated  in  a  porcelain 
tube  between  two  plugs  of  asbestos  in  a  current  of  sulphur  dioxide, 
the  galena  is  volatilised,  and  is  driven  right  through  the  plugs,  con- 
densing on  the  other  side  of  them.  Such  experiments  were  made  in 
the  School  of  Mines  laboratory,  the  temperature  being  carefully 
measured  by  the  aid  of  a  thermocouple,  and  it  was  found  that  at  a 
temperature  of  1357°  C,  9  grams  of  galena  lost  38"2  per  cent,  of  its 
weight  in  sulphur  dioxide  in  20';  while  9  grams  of  galena  lost  37' 7 
per  cent,  in  nitrogen  in  20'.  At  a  still  higher  temperature,  1434°  C, 
9  grams  of  galena  lost  50"2  jier  cent,  of  its  weight  in  sulphur 
dioxide  in  20'  ;  while  9  grams  of  galena  lost  72'3  per  cent,  of  its 
weight  in  nitrogen  in  20'.  This  result  showing  the  volatility  of 
galena  in  ordinarily  pure  nitrogen  was  not  a  little  surprising;  but 
Mr.  Rose  had  made  a  perfectly  independent  expex'iment,  the 
result  of  which  quite  confirmed  the  volatility  of  galena  in  nitrogen. 
Professor  Austen  had  also  ascertained  the  fact  that  at  1200°  galena 
may  be  rapidly  distilled  in  vacuo,  and,  so  far,  he  had  been  unable  to 
obtain  any  evidence  in  favour  of  the  view  that  sulphur  dioxide  pro- 
motes the  volatilisation  of  lead  sulphide  more  than  nitrogen  does. 
He  had,  however,  tried  a  farther  experiment.  A  kind  of  air  thermo- 
meter was  arranged,  with  a  porcelain  tube  for  a  bulb,  in  which  a 
certain  amouut  of  galena  was  placed  in  an  atmosphere  of  sulphur 
dioxide.  The  tube  was  then  heated  strongly,  and  the  expansion  of 
the  gas  carefully  measured  by  rueans  of  a  moving  index  of  mercury 
in  a  horizontal  capillary  tube.  The  presence  of  galena  produced  no 
abnormal  change  in  the  volume  of  sulphur  dioxide  such  as  might  be 
expected  to  occur  if  a  gaseous  compountl  of  sulphur  dioxide  and  galena 
were  formed.  It  should  be  remarked,  however,  that  sulphur  dioxide 
alone  appears  to  exhibit  contraction  about  1000°,  and  the  cause  of 
this  fact  is  being  examined  ;    but    the    presence  of  galena   did  not 
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increase  the  obsei-ved  condensation.  Metallurgists  would  welcome 
the  proof  of  the  existence  of  gaseous  compounds  of  lead  sulphide ; 
but  although  Mr.  Hannay  liad  imdoubtedly  shown  that  the  whole 
metallurgy  of  lead  should  be  farther  investigated,  the  existence, 
composition,  and  nature  of  the  volatile  compounds  could  not,  as  yet, 
be  considered  to  be  established. 

Mr.  Rose  exhibited  a  porcelain  tube  in  which  6  grams  of  galena, 
contained  in  a  boat  between  asbestos  plugs,  had  been  heated  at  1300° 
for  half  an  hour  in  a  slow  current  of  nitrogen,  the  temperature  being 
taken  by  Le  Chatelier's  optical  pyrometer.  Practically  the  whole  of 
the  galena  had  been  volatilised,  and,  passing  through,  the  plugs  in 
both  directions,  had  been  condensed  as  crystals  in  the  cold  parts  of 
the  tube.  He  had  tried  to  isolate  the  supposed  compound,  PbSaOj, 
by  means  of  Deville's  hot  and  cold  tubes,  galena  being  heated  to  about 
1250°  in  a  stream  of  sulphur  dioxide,  but  had  been  unsuccessful,  the 
sublimate  on  the  cold  tube  consisting  entirely  of  lead  sulphide.  It 
was  to  be  remembered  that  several  substances,  such  as  ozone  and  oxide 
of  silver,  which,  although,  more  or  less  unstable  at  moderate  tempera- 
tures, could  exist  at  a  white  heat,  had  been  prepared  in  this  way,  and 
the  method  had  appeared  to  be  the  most  likely  one  to  succeed  in 
effecting  the  isolation  of  PhSaO^.  The  failure  was  therefore  not 
without  significance. 

!Mr.  H.  C.  Jenkiks  said  that  some  experiments  had  been  carried  out 
in  the  metallurgical  laboratories  of  the  Royal  College  of  Science.  It 
was  found  that  lead  sulphide  (galena)  was  easily  volatile  in  a  vacuum 
at  a  temperature  only  a  few  degrees  above  its  melting  point.  In  a 
current  of  sulphur  dioxide  the  rate  of  volatilisation  was,  as  would  be 
expected,  much  increased,  but  a  similar  current  of  nitrogen  gave  even 
better  results  than  sulphur  dioxide.  Very  careful  experiments  were 
made  with  mixtures  of  galena  and  sulphate  of  lead,  but,  although 
some  of  the  products  resembled  those  that  Mr.  Hannay  had  described, 
yet  the  evidence  obtained  did  not  point  to  the  existence  of  a  vola- 
tile compound  PbS,S02.  In  some  cases  only  the  acting  compounds 
were  present ;  in  others  the  experiments  were  performed  in  an  atmo- 
sphere of  sulphur  dioxide  in  the  presence  of  furnace  gas.  Metallic 
lead  was  only  seen  as  a  separate  product  in  the  latter  case.  But  it 
was  found  that  pure  metallic  lead  is  capable  of  decomposing  sulphur 
dioxide,  forming  sulphur  and  oxide.  Experiments  were  still  in  progress 
with  a  view  to  obtain  quantitative  knowledge  of  the  change.  The 
existence  of  volatile  lead  compounds  would,  if  proved,  offer  an  easy 
explanation  o£  the  cause  of  lead  fame,  bat  in  view  of  the  volatile 
character  of  well  known  compounds  of  lead  at  furnace  temperatures, 
much  more  experimental  evidence  than  has  yet  been  afforded  is  needed 
to  demonstrate  the  formation  of  new  compounds. 
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The  Presidext  said,  that  the  discussions  to  which  Mr.  Hannay's 
papers  had  given  rise  -were  of  considerable  vaUie  in  calling  attention 
to  the  many  interesting  points  in  the  metallurgy  of  lead  which  still 
required  investigation.  The  main  question  around  which  the  interest 
of  the  discussion  centred  was  that  relating  to  the  existence  of 
volatile  compounds  of  lead  sulphide.  The  experiments  which  he  had 
witnessed  certainly  favoured  the  conclusion  that  sulphur  dioxide 
exercised  a  specific  effect  in  volatilising  lead  sulphide ;  but  assuming 
that  the  evidence  that  combination  took  place  was  satisfactory,  he 
could  not  regard  Mr.  Hannay's  observations  on  the  extent  to  which 
volatilisation  took  place  as  satisfactory  determinations  of  the  compo- 
sition of  the  volatile  compound ;  such  a  compound  would  probably 
be  dissociable,  and,  if  so,  it  was  not  to  be  expected  that  the  gas  and 
galena  would  pass  over  and  be  collected  in  exact  molecular  ratios. 
The  strongest  evidence  was  undoubtedly  that  derived  from  passing 
air  into  molten  galena  ;  the  manner  in  which  galena  volatilised  and 
jDassed  away  as  lead  sulphate  under  such  conditions  was  extra- 
ordinary, and  still  more  remarkable  was  the  fact  that,  as  Mr.  Hannay 
stated,  just  half  the  lead  was  obtained  in  the  metallic  state.  Experi- 
ments made  in  his  laboratory,  under  Mr.  Hannay's  direction,  had 
given  this  result,  and  it  was  certainly  a  remarkable  coincidence  if 
the  result  were  but  accidental.  It  appeared  to  him  that,  although 
Mr.  Hannay  could  not  be  held  to  have  established  liis  point,  he  had 
called  attention  to  peculiarities  in  the  behaviour  of  lead  sulphide 
which  were  of  great  interest  to  metallurgists,  and  that  he  had  clearly 
made  out  a  case  for  enquiry. 

Mr.  Haxxay,  in  reply,  said  that  he  was  glad  to   find   it  was  now 

recognised    that    the    simple   equations    of    the    text-books    did    not 

.'   ^natel}'  represent  the  facts,  and  that  nearly  all  the  furnace  reac- 

„     .     ''    lead  compounds  were  very  complex.     As  to  the  volatility 

,   ,      ""   "'ihide    and    the    formation    of    a    definite    compound  with 

:  , '  ^"de,  this  conclusion  was  based  on  the  action  of  air  on 

molten    galena  ,.  ,  •  ,       i  i    n    ■       ji 

,      '     an    action    which    always    nroceeded    m    the   same 
manner,  and  was  l    j  ^      ^i  .-^      odi  o    ,    r»         tdi     , 

PTi<s-«;n  fi  I'spi'esented  by  the  equation  'Jrbb  -+-02=   "o  + 

.     '.,       *'    ]   „.'      ,     one-half  of  the  galena  is  reduced  to  lead  and  left 
in  the  metallic  stat,  ,  -,    ^^  ■         i  i^-i-     i       -.i    J^^  ^  -, 

-..     .,        „^,    ,,        ,,\   and  one-halt  is  volatilised  with  the  sulphur 
dioxide.     Whether  this  -,   n    -^  ^  / 

,,.,.,     .  ,       ,  was  a   definite  compound  or  a  mere  chance 

volatility  m  molecular  pii         ^.  ,.  1  ■  i       ■  ■,  ^     xn 

,     ..   ■:  .         ,    ,  .      oportions  was   a  question  which  might  still 

admit  ot  experimental  inv«  ^,.      ,.  j  •,  .     i     i         1  .,    ^ 

^,1  1,1         1  3stiy:ation,  and  it  was  to  be  hoped  that  some 

ot  those  who  had  spoken  w      ,  ,  .,  i    x     .1  a       1        • 

,1    ^      ,    ,        1.      .;       1        ould  carry  the  work  further.     As  showing 
that  sulphur  dioxide  when  £    ,    »         ■■!.■>.  j.     .      ^^^  u. 

,  J  .  .  ?et  free  m  intimate  contact  with  molten 

galena,  does  act  m  a  specit.  ,  .,       •   i  .    1        x  j.  j  ^i    i.     1  -i 

.^  n  1     -,  -^       u  manner,  it  might   be  stated  that  while 

nitrogen  and  hydrogen  gases  ,      i.  4.1  x       c  i  ^•J.      •     xi 

.      ,       ,,  ,     ,1  1,    '   passed  at  the  rate   ot  1  litre  in  three 

minutes  through  the    moltei         ,   ,  .  1  •    -■  ,i  , 

°  1  sulphide,   carried  over  the    galena  as 
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vapour  at  the  rate  of  3"5  grams  per  litre  of  gas  passed,  air  under 
the  same  conditions  carried  over  5"2  grams  per  litre.  Xow  if  the 
amount  carried  over  by  the  nitrogen  of  the  air  were  the  same  as 
that  carried  over  bj  pure  nitrogen,  there  is  a  large  excess  carried 
over  by  the  sulphur  dioxide  (formed  by  the  combination  of  the 
oxygen  of  the  air  with  the  sulphur  of  the  galena),  and  this  excess 
is  present  in  nearly  the  proportion  indicated  by  the  formula  PbS'SOs 
or  PbS202.  All  the  evidence  pointed  to  the  fact  that  when  sulphur 
dioxide  was  formed  in  intimate  contact  with  molten  galena,  every 
molecule  of  sulphur  dioxide  rendered  volatile  1  molecule  of  galena,  and 
subsequently  deposited  it  on  cooling.  The  volatility  is  so  profoundly 
modified  by  temperature,  that  experiments  are  not  comparable  unless 
carried  out  at  the  same  temperature,  a  result  difficult  to  obtain,  but 
Mr.  Hannay  hoped  that  Professor  Roberts-Austen  would  test  the 
matter,  and  lay  down  accurate  data  for  future  work,  as  all  statements 
of  temperature  had  hitherto  been  only  the  roughest  approximations. 

*33.  "The  mineral  waters  of  Cheltenham."    By  T.  E.  Thorpe, 
D.Sc,  F.R.S. 

This  communication  contains  the  results  of  the  analysis  of  the 
waters  of  the  following  wells  : — (A.)  (1)  Well  Place  ;  (2)  Christ- 
church  Road.  (B.)  (1)  Lansdowne  Well;  (2,  3,  and  4)  Pitville 
Spas.  The  determinations,  so  fur  as  applicable,  are  compared  with 
the  results  of  analyses  by  Abel  and  Rowney,  made  in  1847,  from 
which  it  appears  that  the  waters  have  experienced  no  sensible  altera- 
tion in  composition  during  the  last  half  century. 

*34,  "  The  oxidation  of  taii;aric  acid  in  presence  of  iron."    By 
H.  J.  H.  Fenton,  M.A. 

This  paper  gives  an  account  of  the  investigation  undertaken  by 
the  author  to  explain  the  cause  of  a  peculiar  colour  reaction  cf 
tartaric  acid  observed  by  him  some  years  ago.  Free  tartaric  acid,  or 
a  soluble  tartrate,  is  oxidised  by  certain  agents  in  presence  of  a 
trace  of  ferrous  salt,  when,  on  addition  of  alkali,  a  beautiful  violet 
colour  is  produced. 

The  isolation  of  the  substance  which  gives  rise  to  this  colour  was, 
in  the  first  instance,  a  matter  of  considerable  difficulty,  owing  to  the 
unstable  nature  of  the  solution,  but  a  method  has  now  been  devised 
whereby  it  can  be  obtained  in  considerable  quantities  and  in  a  state 
of  purity.  It  has  the  appearance  of  a  shining,  white,  crystalline  mass 
with  a  pearly  lustre.  The  crystals  are  quite  permanent  in  the  air, 
but  effloresce  over  sulphuric  acid  or  when  heated.  Analyses  and 
molecular  weigfht   determinations    bv    different    methods    show  that 
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the  substance  is  a  dibasic  acid  of  the  formula  C4H4O6,  which  crys- 
tallises with  2HoO.  It  is  very  sparingly  soluble  in  cold  water,  acts  as 
a  powerful  reducing  agent,  and  gives  a  violet  colour  with  ferric 
chloride  in  presence  of  alkali,  changed  to  a  transient  green  by  acids. 
On  heating  with  hydrogen  iodide,  it  gives  succinic  acid,  glycotartaric 
acid  being  an  intermediate  product.  The  aqueous  solution  decom- 
poses slowly  at  ordinary  temperatures,  and  rapidly  on  heating,  giving 
carbon  dioxide  and  an  aldehydic  substance  which  is  under  examina- 
tion. Phenyl  hydrazine  gives  two  crystalline  compounds,  one  a 
brilliant  silver-white,  and  the  other  golden-yellow. 

The  methyl  salt  is  volatile  at  about  150°,  and  may  be  sublimed 
in  crystals ;  the  ammonium,  sodium,  and  barium  salts  also  are  easily 
obtained  in  the  crystalline  foi'm.  The  acid  somewhat  resembles 
dioxytartaric  acid  in  the  sparing  solubility  of  its  sodium  salt,  but 
differs  considerably  from  that  acid  in  other  respects. 

The  constitution  of  the  acid  will  be  considered  in  a  future  com- 
mnnication,  but  the  author  intends  also  to  investigate  several  side 
issues  suggested  by  this  work,  such  as  the  detection  of  peroxide  of 
hydrogen  under  certain  conditions,  the  preparation  of  glyoxylic  acid, 
and  the  oxidation  of  other  substances  in  presence  of  ferrous  salts. 

*35.  "The  supposed  relation  between  the  solubility  of  a  gas  and  the 
viscosity  of  its  solvent."  By  T.  E.  Thorpe,  F.R.S.,  and  T.  W. 
Rodger. 

In  the  Zeit.  fur  physih.  Chem.,  9,  171,  1892,  appeared  a  short  com- 
munication by  L.  W.  Winkler,  in  which  he  attempted  to  account  for 
the  fact  that  the  solubility  of  a  gas  in  water  diminished  with  rise 
in  temperature.  The  conclusions  which  he  arrived  at  may  thus  be 
stated : — 

(1.)  For  the  same  gas  the  percentage  diminution  in  its  absorp- 
tion coefficient  for  any  temperature-interval  is  proportional 
to  the  corresponding  percentage  diminution  in  the  viscosity 
of  the  solvent. 

(2.)  For  any  gas  the  percentage  diminution  in  its  absoi'ption 
coefficient  for  the  same  temperature-interval  is  proportional 
to  the  cube  root  of  its  molecular  weight. 

These  conclusions  were  based  on  Winkler's  own  observations  on 
the  absorption  coefficients  of  hydrogen,  oxygen,  nitrogen,  nitric  oxide, 
and  carbonic  oxide  in  water,  and  on  the  relative  numbers  given  by 
Graetz  for  the  viscosity  coefficients.  The  authors,  when  endeavour- 
ing to  ascertain  how  far  these  deductions  were  affected  on  employ- 
ing the  values  recently  obtained  by  them  for  the  viscosity  coefficients 
of  Avater,  have  found  that,  owing   to  imperfect   mathematical  treat- 
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ment,  ^\^inkler's   conclusions  have  to  be  modified.     The   dedactions 
which  the  facts  appear  to  warrant  are  : — 

(1.)   For  the  same  gas  the  diminution  in  solubility,  and  not  the 

percentage  diminution,  is   proportional  to  the   corresponding 

diminution  in  viscosity. 
(2.)  For   any    gas,  the    factor  of    proportionality   is    greater   the 

gi'eater  its    molecular   weight,    although    the   two    do    not 

appear  to  be  simply  related  to  one  another. 

The  authors  also  call  attention  to  the  fact  that  since  the  viscosities 
of  a  large  number  of  organic  liquids  at  different  temperatures  have 
now  been  determined,  lack  of  data  concerning  the  solubility  of  gases 
in  snch  solvents  alone  stands  in  the  way  of  a  more  complete  investi- 
gation of  the  interdependence  of  solubility  and  viscosity. 

*36.  "  The  specific  character  of  the  fermentative  functions  of  yeast 
cells."    By  Adrian  J.  Brown 

The  usually  accepted  view  as  to  the  cause  of  the  exhibition  of  the 
fermentation  functions  of  yeast  cells  is,  that  it  is  a  starvation  phe- 
nomenon brought  about  by  want  of  free  oxygen  during  the  life  of 
the  cells  in  a  fermentable  liquid ;  or,  more  briefly,  that  it  is  a  phe- 
nomenon of  "  life  without  air."  This  view  was  originated  by  Pasteur, 
a  full  account  of  the  experimental  results  which  led  him  to  formulate 
this  theory  being  given  in  Chapter  VI  of  his  "  Etudes  de  la  Biere." 

In  a  paper  on  the  influence  of  oxygen  on  alcoholic  fermentation 
(/.  Chem.  Soc,  61,  369),  attention  was  called  by  the  author  to  the  fact 
that  some  of  the  experimental  results  described  appeared  to  be  con- 
tradictory to  Pasteur's  theory.  Further  work  on  this  subject  has 
led  him  to  think  that  a  review  of  the  experiments  on  which  Pasteur's 
theory  rests,  in  conjunction  Avith  the  results  of  some  of  his  own, 
will  not  be  out  of  place  at  the  present  time. 

Pasteur's  experiments  may  be  divided  into  two  classes,  one  con- 
taining experiments  which  appear  to  have  suggested  his  theory,  the 
other  containing  experiments  undertaken  for  the  purpose  of  proving 
its  truth.  It  is  not  proposed  to  discuss  the  experiments  in  the  first 
class,  as,  although  they  demonstrate  most  important  facts  regarding 
the  life  and  growth  of  yeast,  they  afford  no  proof  that  fermentation 
is  a  consequence  of  "  life  without  air." 

The  attempted  proof  of  this  theory  lies  in  those  experiments  by 
which  Pasteur  determines,  under  varying  conditions  of  aeration,  the 
proportion  of  the  weight  of  the  yeast  formed  to  the  weight  of  sugar 
fermented.  This  ratio,  or  proportion,  of  yeast  to  sugar  is,  Pasteur 
considers,  an  expression  of  fermentative  power  ;   and  Avhen  consider- 
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ing  the  ratios  establislied  by  different  experiments,  lie  treats  tliem  as 
compai*able  with  each  other.  By  thus  comparing  fermentative  powers 
of  yeast  cells  under  varying  conditions  of  aeration,  he  arrives  at  the 
conclusion  that  when  aeration  is  perfect,  fermentative  power  ceases, 
and  when  aeration  is  reduced,  fermentative  power  increases  :  ih.e  pi'oof 
of  Pasteur's  theor}',  indeed,  rests  upon  this  conclusion. 

As  so  much  turns  on  Pasteur's  interpretation  of  the  experimental 
results  by  which  he  determines  fermentative  power,  it  is  desirable  to 
test  it  as  thoroughly  as  possible.  The  ratio  of  yeast  formed  to  sugar 
fermented  in  any  experiment  is  an  expression  of  fermentative  power ; 
but  if  it  is  found  desirable  to  co?yij)a?-e  fermentative  powers  determined 
from  the  results  of  two  or  more  experiments,  it  becomes  necessary  to 
make  sure  that  either  the  total  fermentative  power,  or  some  known 
fraction  of  it,  has  been  measui'ed  in  each  case,  otherwise  no  true 
comparison  can  be  made. 

The  ratios  determined  in  Pasteur's  experiments  are  used  as  though 
they  represented  the  total  fermentative  powers  of  the  yeasts  con- 
cerned ;  but  there  is  no  evidence  in  support  of  this,  and  they  may 
represent  unknown  fractions  of  the  powers  equally  as  well.  In  the 
majority  of  Pasteur's  experiments  the  sugar  used  was  completely 
fermented,  and  exhibition  of  fermentative  power  by  the  yeast  was 
thus  limited  by  the  amount  of  the  sugar  originally  present  in  the 
fei'mentable  liquid  ;  but  there  is  no  evidence  that,  under  these  condi- 
tions, the  yeast  had  exerted  all  its  fermentative  power.  If  the 
amount  of  yeast  formed  during  fermentation  were  in  direct  propor- 
tion to  tbe  sugar  fermented,  the  ratio  of  yeast  to  sugar  would  remain 
constant,  however  much  or  little  sugar  were  available  ;  but  experi- 
ments made  by  the  author  show  conclusively  that  such  is  not  the 
case.  The  amount  of  sugar  available  during  fermentation  is  a 
factor  that  has  but  little  influence  on  yeast  increase  ;  there  is,  in 
fact,  no  direct  proportion  between  weight  of  yeast  formed  and  sugar  fer- 
mented. In  order  to  show  that  the  total  fermentative  power  of 
yeast  has  not  been  measured  in  Pasteur's  experiments,  a  fermenta- 
tion was  carried  on  under  aerobic  conditions  until  the  sugar  origin- 
ally present  was  decomposed.  Afterwards,  using  the  principle  of 
oA'ercrowding  as  a  means  of  preventing  reproduction,  the  crowded 
cells  were  fed  with  more  sugar.  Feeding  was  carried  on  at  intervals 
until  the  yeast  had  fermented  three  times  the  amount  of  sugar 
originally  present  at  the  beginning  of  the  experiment,  but  no  in- 
crease in  the  weight  of  yeast  took  place.  Thus  the  fermentative 
power  of  the  yeast  was  found  to  be  at  least  threefold  what  it  would 
have  been  if  determined  in  the  manner  adopted  by  Pasteur.  In 
most  of  Pasteur's  experiments  under  aerobic  conditions,  the  ap- 
parent deficiency  in  fermentative  power  of  the  yeast  was  doubtless 
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due  to  the  quantity  of  sugar  oil  -which  the  yeast  could  exert  its 
power  being  limited  in  amount. 

In  two  experiments  Pasteui'  estimated  fermentative  power  under 
aerobic  conditions,  the  yeast  being  in  contact  -with  sugar  at  the  ter- 
mination of  the  experiment,  viz.,  in  his  experiments  carried  on  in 
shallow  dishes  in  order  to  expose  the  yeast  to  the  maximum  aeration 
possible.  Pasteur  believed  that,  under  these  conditions,  the  fermen- 
tative power  of  yeast  -was  reduced  to  such  a  point  that  practically  the 
yeast  was  no  long'er  a  ferment,  but  lived  the  ordinary  life  of  a  fungoid 
growth  in  air.  But  these  exp?riments  are  open  to  the  serious  objec- 
tion that,  as  they  were  allo-wed  to  continue  during  but  a  limited  time, 
a  time  factor  is  introduced.  Pasteur  himself  maintains  that  time  had 
nothing  to  do  with  fermentative  power,  yet  it  enters  into  the  question 
■when  considering  these  experiments.  Moreover,  as  cane-sugar  -n-as 
used  in  these  experiments,  it  must  have  been  inverted  before  being 
fermentable.  The  author  finds  that  inversion  proceeds  very  slowly 
under  the  conditions  of  Pasteur's  experiments.  As  inversion  must 
precede  fermentation,  and  is  a  function  of  the  yeast  cell  apart  from 
that  of  fermentation  (J.  O'Sullivan,  Trans.,  61,  593),  Pasteur's 
measure  of  fermentative  power  in  the  experiments  referred  to  is  an 
expression  of  the  action  of  the  inversion  and  fermentation  functions 
of  yeast  cells  in  a  limited  time.  Under  these  circumstances  no 
reliance  can  be  placed  in  the  figures  Pasteur  gives  as  representing  the 
true  fermentative  power  of  the  yeast. 

Apart  fi'om  the  fact  that  Pasteuj.'  fails  to  prove  the  truth  of  his 
theory  by  comparing  fermentative  powers,  his  hypothesis  is  further 
-weakened  by  the  fact  that  none  of  the  results  of  his  experiments  are 
contradictory  to  a  hypothesis  opposed  to  his.  The  aerobic  and 
anaerobic  life-history  of  yeast,  as  domonstrated  by  Pasteur,  can  be 
accepted  without  the  truth  of  his  hypothesis  regarding  fermentative 
being  admitted.  There  is  no  j^rimd  facie  reason  Avhy  the  fermentation 
f  iinctioDS  of  yeast  cells  should  not  be  exercised  independently  of  the 
cells'  environment,  so  far  as  the  presence  or  absence  of  free  oxygen  is 
concerned  ;  and  nothing  in  Pasteur's  experiments  contradicts  this. 


37.  "  Observations  on  the  influence  of  temperature  on  the  optical  activity 
of  organic  hquids."  By  Percy  Frankland,  Ph.D.,  F.R.S.,  and  John 
MacGregor,  M.A. 

The  authors,  after  referring  to  the  few  isolated  observations  by 
Pictet,  Perkin,  and  others,  give  the  results  of  the  polarimetric 
measurements  which  they  have  made  at  different  tempex'atures 
bet-ween  0°  and  3-5°  C.  with  some  of  the  ethereal  salts  of  active  gly- 
ceric and  diacetylgly eerie  acids.      Owing  to  the  comparatively  un- 
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stable  natuT'e  of  the  ethereal  salts  of  glyceric  acid,  caution  has  to 
be  exercised,  or  the  effect  of  decomposition  may  be  mistaken  for 
the  influence  of  temperature.  It  is  shown  that  these  glycerates  have 
a  tendency,  especially  at  higher  temperatures,  to  partially  decompose 
into  alcohol  and  glyceric  anhydride,  and  the  latter  remaining  in 
solution  in  the  undecomposed  ethereal  salt  and  alcohol,  causes  an 
increase  in  lasvorotatiou.  By  avoiding  this  source  of  error,  however, 
it  is  shown  that  the  rotation  of  methylic  and  ethj^lic  glycerates 
undergoes  very  marked  increase  as  the  temperature  rises,  the  in- 
crease being  greater  in  the  case  of  the  methylic  t-han  in  that  of 
the  ethylic  comjDOund.  The  influence  of  temperature  on  the  rotation 
of  the  diacetyl glycerates  is  considerably  greater,  and,  owing  to  their 
stability  even  at  high  temperatures,  they  lend  themselves  better  to 
observations  of  this  kind  than  do  the  glycerates.  The  results  ob- 
tained with  the  glycerates  and  diacetylglycerates  have  been  sum- 
marised, whilst  for  comparison  there  are  also  recorded  the  correspond- 
ing figures  calculated  from  Pictet's  determinations  made  with  the 
tartrates  at  20°  and  100°  C. 

In  each  of  the  three  series  of  homologous  compounds  the  percentage 
increase  in  rotation  for  a  given  rise  in  temperature  is  greatest  for  the 
methyl,  and  then  for  the  ethyl,  compound,  whilst  the  higher  members 
of  each  series  exhibit  in  general  successively  smaller  increments. 
Reference  to  the  previous  paper  will  show  that  it  is  precisely  in  the 
first  few  members  of  each  series  also  that  the  addition  of  CH2  causes 
the  greatest  increase  in  rotation,  or,  in  other  words,  in  those  cases  in 
which  the  degree  of  molecular  dissymmetry  is  most  increased  by  a 
rise  of  temperature,  the  dissymmetry  is  also  most  increased  by  an  ad- 
dition of  CH2,  and  vice  versa. 


38.  "  The  maximum  molecular  deviation  in  the  series  of  the  ethereal 
salts  of  active  diacetylglyceric  acid."  By  Percy  Frankland,  Ph.D., 
F.R.S.,  and  John  MacGregor,  M.A. 

The  authors  have  previously  shown  that  in  the  homologous  series 
of  the  ethereal  salts  of  active  glyceric  acid,  the  rotation  is  increased 
by  each  addition  of  CH2  in  passing  from  methylic  glycerate  to  normal 
butylic  glycerate,  whilst  higher  in  the  series  the  further  addition  of 
CH2,  on  the  contrary,  leads  to  a  diminution  in  the  rotatory  power. 
This  culmination  of  the  rotatory  power  in  the  butylic  glycerate  is 
most  strikingly  exhibited  by  calculating  what  has  been  termed  by 
Guye  the  molecular  deviation,  [o]di  for  each  of  the  members  of  the 
series,  according  to  the  formula 
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in  which  a  is  the  observed  angle  of  rotation,  L  the  length  of  the 
polarimeter  tube,  M  the  molecular  weight,  and  d  the  density. 

The  authors  show  in  the  present  paper  that  there  is  the  same 
phenomenon  of  a  maximum  rotation  in  the  series  of  the  ethereal  salts 
of  diacetylglyceric  acid,  and  that  this  maximum  is  again  reached  at 
much  the  same  point  in  the  series,  for  whilst  the  rotation  rises  suc- 
cessively in  passing  from  methylic  to  isobutylic  diacetylglycerate,  the 
normal  heptylic  and  octylic  compounds  already  exhibit  a  falling  off 
in  the  rotation.  The  curves  representing  the  molecular  deviation  of 
the  ethereal  salts  of  glyceric  and  diacetylglyceric  acids  respectively 
are  in  fact  found  to  be  roughly  parallel,  each  diacetylglycerate 
possessing  a  rotatory  power  which  is  in  excess  of  the  rotatory  power 
of  the  corresponding  gly cerate  by  a  difference  which  does  not  undergo 
much  change  throughout  the  series. 

A  particularly  interesting  featux'e  in  the  series  of  diacetylglycerates 
is  the  circumstance  that  in  the  methyl  compound  there  are  two 
groups  of  equal  mass,  and  again,  in  the  ethyl  compound,  two  other 
groups  of  equal  mass  attached  to  the  asymmetric  carbon  atom,  but 
these  relations  are  not  attended  with  any  change  of  sign  throughout 
the  series. 

The  authors  have  also  commenced  studying  the  effect  of  replacing- 
the  hydroxylic  hydrogen  in  glyceric  acid  by  higher  negative  radicles 
than  acetyl,  and  have  found  that  whilst  methylic  dipropionyl  glycerate 
is  slightly  inferior  in  loevorotatory  power  to  methylic  diacetylglycerate, 
methylic  dibeuzoylglycerate  is  powerfully  dextrorotatory. 

39.  "The   preparation   of  sulphonic   derivatives   of  camphor.     By   F. 
Stanley  Kipping,  Ph.D.,  D.Sc,  and  William  J.  Pope. 

The  method  which  the  authors  have  previously  given  (Trans., 
1893,  548)  for  preparing  the  sulphonic  chlorides  of  camphor  and 
of  its  halogen  derivatives,  by  acting  on  the  sodium  salts  of  the 
sulphonic  acids  with  phosphorus  pentachloride,  is  tedious  and  un- 
economical. The  crude,  hygroscopic  sodium  salts  do  not  crystallise 
from  the  impure  solutions  in  which  they  are  obtained  after  sulphona- 
tion,  and  during  the  process  of  drying  they  undergo  partial  decom- 
position ;  the  resulting  sulphonic  chlorides  are  consequently  very 
impure,  and  are  only  isolated  with  difficulty,  the  yield  being  compara- 
tively small. 

Requiring  large  quantities  of  the  pure  sulphonic  chlorides  in  order 
to  study  the  halogen  derivatives  of  camphor^  which  may  be  obtained 
from  them  by  the  method  indicated  in  a  previous  note,  it  seemed 
desirable,  in  the  first  place,  to  improve  the  mode  of  preparation. 
This   was  accomplished   by  employing  the  ammonium  salts  of   the 
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sulpbonic  acids,  which,  unlike  the  sodium  salts,  are  anhydrous,  crys- 
tallise comparatively  readily,  and  are  easily  obtained  in  a  pure  condi- 
tion, even  from  hiighly  impure  solutions.  The  crude  sulplionic 
chlorides  prepared  from  these  salts  contain  but  little  impurity  and  are 
very  easily  isolated,  the  yield  being  nearly  theoretical ;  the  sulphonic 
bromides,  which  were  very  difficult  to  obtain  from  tlie  crude  sodium 
salts  and  phosphorus  pentabroraide,  may  be  readily  prepared  from 
the  pure  ammonium  salts. 

Br omocamplior sulplionic  bromide,  CioHi40Br*S02Br,  prepared  from 
ammonium  bromocamphorsulphonate,  crystallises  in  large,  trans- 
parent, lustrous  octahedra,  and  is  quite  different  in  crystalline  form 
from  the  corresponding  sulphonic  chloride  ;  it  has  no  definite  melting 
point,  but  decomposes  at  about  140°  with  evolution  of  sulphur  di- 
oxide forming  a  new  dibromocamphor,  which  will  be  described  later. 

Chlorocamphor sulphonic  bromide,  CloHuOCl'SOsBr,  obtained  from 
the  ammonium  salt  of  chlorocamphorsulphonic  acid,  also  forms  large, 
colourless  octahedra  and  undergoes  decomposition  when  heated,  giving 
a  halogen  derivative,  which  is  being  investigated. 

Camphorsulphonic  bromide,  CioHjoO'SOaBr,  was  prepared  from  the 
feebly  active  ammonium  camphorsulphonic  acid,  as  it  was  interest- 
ing to  compare  its  behaviour  with  that  of  the  inactive  sulphonic 
chloride  (Trans.,  loc.  cit.)  ;  the  crude  product  seems  to  consist  of  a 
mixture  of  optically  active  and  inactive  substances,  as  in  the  case  of 
the  sulphonic  chloride,  but  the  existence  of  a  definite  racemic  modi- 
fication has  not  yet  been  established. 

40.  "Dextro-iotatory  camphorsulphonic  chloride."      By  F.  Stanley 
Kipping,  Ph.D.,  D.Sc,  and  Wilham  J.  Pope. 

Dextro-rotatory  camphorsulphonic  chloride  has  been  previously 
described,  but,  owing  to  the  great  difficulty  experienced  in  separating 
even  a  few  grams  of  this  substance  from  the  inactive  modification,  it 
Avas  not  possible  to  make  as  complete  a  study  of  its  derivatives  as  ap- 
peared desirable.  It  has  now  been  ascertained  that  this  optically  active 
sulphonic  chloride  may  be  prepared  in  almost  any  quantity  from  the 
ammonium  salt  of  bromocamphorsulphonic  acid  ;  when  the  latter  is 
reduced  with  zinc  dust  and  ammonia,  it  is  rapidly  converted  into  the 
ammonium  salt  of  dextro-rotatory  camphorsulphonic  acid,  from  which 
the  sulphonic  chloride  may  be  obtained  by  acting  with  phosphorus 
pentachloride  (see  preceding  note).  The  product  crystallises  in 
colourless,  transpai-ent  tetrahedra  melting  at  137'5°,  and  is  shoAvn  to 
be  identical  with  the  optically  active  sulphonic  chloride  already  de- 
scribed, not  only  by  these  properties  but  also  by  crystal lographical 
measurements.  Its  production  in  this  way  not  only  makes  it  possible 
to  push  the  investigation  of  its  derivatives  further,  but  is  also  of 
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theoretical  interest,  inasmtich  as  it  proves  that  on  sulphonating  either 
camphor  or  bromocamphor  the  sul phonic  ofroup  becomes  united  with 
one  and  the  same  cai'bon  atom,  unless  the  highly  improbable  assump- 
tion be  made  that  camphor  contains  two  similarly  orientated  groups 
from  which  hydrogen  may  be  displaced. 

Dextro-rotatory  camphorsnlphonic  bromide,  CioHisO'SOaBr,  has  also 
been  prepared  in  a  similar  manner ;  it  crystallises  in  well-defined 
transparent  octahedra,  isomorphous  with  the  crystals  of  the  active 
sulphonic  chloride,  and  resembles  the  latter  very  closely  in  ordinary 
properties. 

The  halogen  derivatives  obtained  by  heating  these  two  active  com- 
pounds will  be  described  later. 

41.  "  On  the  combination  of  chloiine  with  carbon  monoxide  under  the 
influence  of  light."  (Preliminary  Notice.)  By  Gibson  Dyson,  Ph.D., 
and  A.  Harden,  Ph.D.,  M.Sc. 

Equal  volumes  of  chlorine  and  carbon  monoxide  were  mixed  by 
diffusion  in  an  apparatus  consisting  of  two  cylindrical  bulbs  wdth 
water  jackets,  connected  by  a  capillary  tube  with  a  gauge  containing 
.sulphuric  acid,  the  space  above  the  acid  being  filled  with  carbonyl 
chloride,  so  that  only  the  two  gases  and  the  product  of  their  combina- 
tion were  present. 

The  action  of  light  upon  the  mixed  gases  was  studied  by  burning  a 
measured  piece  of  magnesium  ribbon  at  a  constant  rate  and  at  a 
measured  distance  in  front  of  one  of  the  bulbs,  and  observing  the 
movement  of  the  acid  in  the  gauge.  As  soon  as  equilibrium  w'as 
restored,  a  second  piece  of  magnesium  was  burned  and  the  gauge 
again  observed.  It  maybe  assumed  that  in  these  experiments  rise  of 
the  acid  in  the  capillary  tube  of  the  gauge  is  proportional  to  the 
amount  of  combination  produced.  The  experiments  hitherto  carried 
oat  show  that  when  a  mixture  of  equal  volumes  of  the  two  gases, 
half  saturated  with  moisture,  is  exposed  to  the  action  of  the  licrht 
from  burning  magnesium  ribbon,  there  is  a  well  marked  period  of 
photochemical  induction. 

This  is  illustrated  by  the  following  numbers,  taken  from  one  of  oar 
numerous  experiments,  which  give  the  rise  of  the  acid  in  the  gau^e 
in  scale  divisions  caused  by  successive  equal  amounts  of  light. 

Scale  Divisions. 

1 1 

2 8-5 

3  18 

4 20 

6 24 

Constant. 
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The  action  of  light  upon  exactly  equivalent  volumes  of  the  two 
gases  under  various  conditions  is  now  being  investigated,  and  experi- 
ments are  being  made  on  the  combination  of  chlorine  with  other 
gases.  We  hope  at  no  distant  date  to  be  able  to  lay  the  results  of 
these  experiments  before  the  Society. 

42.  "  Solution  and  pseudo-solution."    Part  II.    By  S.  E.  Linder  and 
Harold  Picton. 

This  is  a  continuation  of  previous  work  by  one  of  the  authors  on 
arsenious  sulphide  solutions.  The  previous  series  of  arsenious  sulph- 
ide solutions  has  been  extended,  a  solution  having  been  prepared  by 
the  action  of  sulphuretted  hydrogen  on  more  dilute  arsenious  acid, 
which  is  filterable  through  a  porous  pot  in  addition  to  being  diffusible. 
The  following  different  solutions  have  now  been  prepared:  AS2S3  (a), 
with  aggregates  visible  under  microscope;  AS0S3  (/3),  invisible,  but 
not  diffusible;  AsoS3(7),  diffusible,  but  non-filterable;  AS2S3  (e), 
diffusible  and  filterable,  but  showing  a  polarised  beam  in  TyndaJl's 
experiment. 

The  following  experiments  have  been  made  with  the  "  higher 
grade"  solutions  (7  and  c). 

1.  Coagulative  Power. — Metallic  salts  are  found  to  arrange  them- 
selves in  sharplj'-divided  groups  as  regards  their  power  of  coagulating 
solutions  of  arsenious  sulphide.  The  group  into  which  a  metallic  salt 
will  fall  depends  on  the  valency  of  the  metal.  The  trivalent  metals 
have  the  highest  coagulative  power,  divalent  metals  about  one-tenth, 
and  monovalent  metals  less  than  one  five-hundredth  of  this  power. 
These  differences  are  also  shown  by  the  same  metal  (e.g.,  iron)  when 
exhibiting  varying  valencies.  The  negative  group  also  causes  varia- 
tion, and  it  is  noteworthy  that  the  coagulative  power  of  the  halogens 
is  very  similar,  and  so,  also,  is  that  of  the  arsenic  and  phosphoric  acid 
radicals. 

The  effect  of  successive  additions  of  salts  of  the  same  group  is  a 
corresponding  increase  in  the  amount  of  coagulation,  whilst  that  of 
salts  of  different  groups  is  to  hinder  coagulation,  the  latter  effect 
attaining  a  maximum  when  a  certain  quantity  of  the  first  salt 
has  been  added.  Thus  if  potassium  chloride  is  first  added  and  then 
strontium  chloride,  the  addition  of  more  potassium  chloride  increases 
up  to  a  certain  maximum  the  amount  of  strontium  chloride  requii-ed  to 
complete  the  coagulation. 

Certain  applications  of  these  results  have  suggested  themselves. 
Thus,  coagulative  power  might  possibly  be  applied  to  check  the 
valency  of  a  metal  in  different  compounds.  Again,  it  is  noteworth}- 
that  there  is  an  unusual  difference  between  the  coagulative  powers  of 
free  arsenic  and  phosphoric  acids  and  their  salts.     It  is  also  sugges- 
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tive  that  free  pulplmrotis  acid  differs  widely  in  coagulativc  power  from 
snlphuric  acid,  while  sodium  sulphite  differs  only  comparatively 
slightly  from,  sodium  su.lphate.  Possibly  relative  coagulative  powers 
may  have  an  interesting  bearing  on  questions  of  constitutional  rela- 
tionship. 

2.  Relative  Density. — This  varies  quite  regularly  with  dihition, 
the  relation  between  relative  density  and  dilution  being  represented 
by  a  straight  line.  This  agrees  with  the  results  obtained  with  fairly 
dilute  sugar  solutions  (9  per  cent.),  while  strong  sugar  solutions 
(IS  per  cent.)  and  dilute  salt  solutions  (0"2  per  cent.)  show  a  smaller 
diminution  of  relative  density  indicative  of  the  formation  of  hydrates. 

3.  Yolume-change  on  Coagulation. — It  is  found  that  when  coagu- 
lation is  conducted  in  a  very  sensitive  apparatus,  consisting  of  a  flask 
of  about  350  c.c.  capacity  fitted  with  a  ground  stopper  carrying  a 
capillary  tube,  there  is  absolutely  no  volume  change  on  coagulation. 
Calcium  chloride  was  used  as  the  coagulant,  and  to  eliminate  the  con- 
traction produced  by  it,  equal  quantities  of  the  same  solution  were 
used  inclosed  in  thin  glass  bulbs.  Two  determinations  with  distilled 
water  gave  a  volume  change  of  0"0177  and  0'0174  c.c.  With  the 
sulphide  solution  the  ctmtraction  was  0'0175  c.c. 

4.  Surface-tension. — As  determined  by  the  rise  of  the  solution  in  a 
capillary  tube,  the  surface-tension  of  water  is  unaffected  by  the 
presence  of  dissolved  arsenious  sulphide.  Cane-sugar,  on  the  other 
hand,  causes  a  small  but  distinct  increase  of  surface-tension. 

5.  Osmotic  Pressure. — The  results  of  osmotic  pressure  measure- 
ments are  very  variable,  but  the  authors  think  themselves  justified  in 
concluding  that  an  osmotic  pi'essure  exists.  Thus,  a  4  per  cent,  solu- 
tion has  yielded  a  pressure  of  17  mm.  of  water.  No  comparative 
determinations  seem  reliable,  but  a  distinct  pressure  is  always  ob- 
served with  diffusible  solutions,  but  this  is  not  observed  with  filterable 
substances.  The  smallness  of  the  pressure  would  suggest  exceedingly 
great  molecular  complexity. 

Among  new  solutions  examined  may  be  mentioned  the  uranium  and 
iron  dextrosates,  kindly  placed  at  our  disposal  by  Mr.  Cbapman. 
These  scatter  light  and  are  non-filterable,  but  the  iron  compound,  in 
presence  of  amnaonia  and  ammonium  chloride,  does  not  scatter  light 
and  is  filterable. 

The  complicated  tungstate,  60WO3-3P,O.,-V2O5-VO,-18BaO  + 
ir>0HjO,  does  not  scatter  light  and  is  filterable. 

43.  "Solution  and  pseudo-solution."     Part  III.     Ey  Harold  Pictcn 
and  S.  E.  Linder. 

The  authors  describe  further  work  on  the  electrical  rtpialsion  of 
certain  solutions.     The  results  are   fully  tabulated  in  the  paper.     It 


168 

may  be  well  to  recall  that  if  an  attempt  is  made  to  pass  a  current 
through  arseuious  sulphide  solution,  the  sulphide  is  repelled  as  a 
whole  from  the  negative  electrode,  and  also  to  a  certain  extent  from 
the  positive  electrode,  without  appreciable  electrolysis.  A  large  num- 
ber of  solutions  showing  characteristic  repulsions  have  now  been 
investigated.  Thus  aniline  blue  (of  various  kinds)  is  repelled  from 
the  negative  electrode,  ]Nfagdala  red  and  methyl  violet  from  the 
positive,  sulphur  and  iodine  are  repelled  from  the  negative  electrode. 

It  seems  impossible  to  obtain  repulsion  in  an  absolutely  non-con- 
ducting medium.  For  instance,  iodine  in  carbon  disulphide  is  not 
repelled.  Again,  on  doubling  the  length  of  an  arseuious  sulphide 
column,  the  rate  of  repulsion  is  approximately  halved.  Indigo  in 
water  is  repelled  from  the  negative,  in  naphtha  it  is  not  repelled. 

In  general,  when  solutions  exhibiting  opposite  repulsions  are  mixed, 
complete  coagulation  of  the  dissolved  substance  occurs.  Under  cer- 
tain conditions  of  dilution  the  coagulation  may  be  avoided,  but  in  this 
case  the  mixture  descends  to  a  lower  "  grade "  of  solution.  The 
aggregates  of  this  "  lower  grade  "  solution  are  repelled  as  a  whole  from 
one  electrode.  Further,  in  two  suitable  cases  the  experiment  was 
made  of  adding  a  new  solvent  (alcohol).  The  aggregates  of  the 
"  lower  grade  "  mixture  were  then  found  to  dissociate  and  to  be 
repelled  individually  from  their  characteristic  electrodes.  These  facts 
are  all  illustrated  by  the  cases  of  aniline  blue  mixed  with  Magdala 
red,  and  aniline  blue  mixed  with  methyl  violet.  Aqueous  solutions 
of  aniline  blue  with  weak  alcoholic  Magdala  red  coagulate ;  aqueous 
aniline  blue  with  aqueous  Magdala  red  yield  a  "  lower  grade  "  solu- 
tion, which  is  repelled  from  the  negative  electrode  unless  the  Magdala 
red  is  much  in  excess.  On  dissolving  the  coagulation  of  (1)  in  strong 
alcohol,  a  higher  grade  solution  is  obtained,  in  which  the  aniline  blue 
and  Magdala  red  are  repelled  separately. 

If  a  degraded  solution  of  two  oppositely  repelled  substances  is 
taken,  e.g.,  an  aqueous  solution  of  aniline  blue  and  methyl  violet,  on 
adding  a  third  substance  (e.g.,  ferric  hydrate)  the  combined  aggre- 
gates in  the  solution  are  carried  down  as  wholes,  and  the  result  is 
that  all  three  substances  separate  out.  On  the  other  hand,  if  we 
take  an  alcoholic  and  dissociated  solution  of  aniline  blue  and  methyl 
violet,  on  adding  ferric  hydrate  (positive)  only  the  aniline  blue 
(negative)  is  carried  down,  while  the  methyl  violet  (positive)  is  left 
in  solution.  This  affords  an  additional  test  of  "  degradation  "  where 
the  optical  test  fails.  Thus  aniline  blue  in  alcohol  with  ferric  hydr- 
ate in  alcohol  do  not  combine,  for  on  coagulating  with  potassium 
sulphate  only  the  ferric  hydrate  is  carried  down.  The  aqueous  solu- 
tions do  combine,  as  is  shown  by  the  Dotassium  sulphate  causing  both 
to    separate.      Filtration    also  affords  a  lest    of  combination.     Thus 
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arsenions  sulphide  (positive  or  negative)  does  not  coagulate  with 
anih'ne  blue  (negative),  but  combination  occurs,  as  on  filtering  no 
aniline  blue  passes  through  the  porous  pot. 


APPOINTMENT     OF    ASSISTANT     SECRETARY     AND 
LIBRARIAN. 

The  Council  of  tbe  Chemical  Society  having  decided  to  appoint  an 
Assistant  Secretary  and  Librarian,  applications  are  now  inyited  for 
this  office.  Thej  should  be  sent  to  the  Secretaries,  at  Burlington 
House,  not  later  than  July  2oth.  The  Assistant  Secretary  will  be 
provided  with  assistance  in  the  Library,  and  will  be  required  to 
devote  his  whole  time  to  the  duties  of  the  office. 

The  salary  will  be  £150  per  annum,  rising  to  £200. 

Candidates  will  be  expected  to  produce  evidence  of  having  received 
a  chemical  traininer. 
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Extra  Meeting,  June  28th.   Dr.  Armstrong,  President,  in  the  chair. 

Thi.s  meeting  was  held  in  the  Theatre  of  the  Royal  Institution,  hy 
kind  permission  of  the  Managers. 

The  following  paper  was  read  and  experimentally  illustrated. 

*44.  "Phosphorescence  and  photographic  action  at  the  temperature  of 
boiling  liquid  aii\"    By  James  Dewar,  F.R.S. 

Phosphorescence  and  fluorescence  are  terms  applied  to  similar 
phenomena  which  apparentl}-  differ  only  in  degree,  the  first  lasting 
for  a  relatively  long  period  after  the  withdrawal  of  the  light  stimulus^ 
whereas  the  second  is  so  short  that  it  can  only  be  observed  during 
the  continuous  action  of  the  exciting  agent.  In  all  cases  the  luminous 
effects  called  phosphorescence  and  fluorescence  belong  to  a  less 
refrangible  part  of  the  spectrum  than  the  exciting  rays.  Phos- 
phorescence may  be  regarded  as  a  kind  of  fluorescence  which  lasts  a 
long  time  aftei*  the  excitation  has  ceased,  and  may  be  briefly  defined 
as  the  phenomena  observed  when  certain  substances  give  out  light 
through  the  transformation  of  absorbed  vibrations  of  shorter  period. 
The  researches  of  Becquerel  showed  that  the  intensity  of  phos- 
phorescence depended  directly  on  the  intensity  of  the  stimulating 
light,  and  a  factor  of  absorption  and  intensity  as  some  coefficient 
representing  molecular  friction  or  damping.  When  phosphorescing 
sulphides  of  calcium  are  heated  they  increase  in  this  light  emission,^ 
whereas  if  cooled  to  —80°  they  cease  altogether  to  be  luminous, 
and  if  maintained  at  this  low  temperature  for  hours  keep  a  latent 
store  of  light  energy  that  may  be  again  evolved  on  allowing 
the  temperature  of  the  siilphide  to  rise  to  the  ordinary  tempera- 
ture.    But  while   the  temperature  of    —80°  is  sufficient  to  stop  all 
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sensible  emission  from  previously-excited  sulphide,  it  does  not 
prevent  an  unexcited  sulphide  from  ahsorhiiig  light  energy  that  can 
be  evolved  at  higher  temperatures.  Having  now  the  means  of  cool- 
ing substances  to  temperatures  ranging  from  — 180°  to  — "200^  by 
means  of  liquid  air,  a  new  study  of  phosphorescence  seemed  ad- 
missible. Under  such  conditions  all  known  organic  compounds 
are  solids,  and  this  condition  of  matter  is  specially  favourable  to 
phosphorescent  phenomena. 

The  ejffect  of  temperature  on  phosphorescence  is  easy  to  observe  by 
taking  two  portions  of  the  same  substance  placed  in  similar  very  thin 
test  tubes,  cooling  one  of  the  specimens  in  liquid  air,  and  then  quickly 
exposing  both  samples  side  by  side  to  the  same  light  stimulation. 
If  durinof  the  lio-ht  excitation,  caused  by  burning'  maofnesium  or  a  flash 
of  the  electric  light,  the  eyes  are  carefully  covered,  then  the  compara- 
tive phosphorescence,  if  any,  of  the  cooled  and  uncooled  substance  can 
be  observed.  In  this  mode  of  working  the  action  of  the  very  short 
wave-lengths  of  light  are  stopped  by  the  opacity  of  glass,  but  the  solid 
condition  of  all  substances  at  the  low  temperatui'e  enables  the  use  of 
glass  to  be  abandoned  when  necessary.  As  a  general  rule  it  may  be 
stated  that  the  great  majority  of  substances  exhibiting  feeble  phos- 
phorescence at  ordinary  temperature  become  markedly  more  active 
at  these  very  low  temperatures.  Thus  gelatin,  celluloid,  paraffin,  ivory, 
horn,  and  indiarubber  become  distinctly  luminous,  with  a  bluish  or 
greenish  phosphorescence,  after  cooling  to  — 180°  and  being  stimu- 
lated by  the  electi"ic  light.  Hydroquinone  was  more  luminous 
than  the  isomeric  resorcinol  or  pyrocatechol,  and  in  the  same  way 
pyrogallol  was  faint  compared  with  phloroglucol.  All  alkaloids 
forming  fluorescent  solutions  become  phosphorescent  at  low  tempera- 
tures. The  hydrocarbons,  alcohols,  acids,  and  ethers  of  the  fatty 
series  are  all  more  or  less  active,  and  glycerin,  sulphuric  and  nitric 
acids  are  all  very  bright,  so  also  are  concentrated  hydrochloric  acid 
and  strong  ammonia  solution.  Coloured  salts  generally  show  little 
activity,  but  a  large  number  of  colourless  salts  are  very  lumin- 
ous. Water  when  pure  is  only  feebly  phosphorescent,  but  remark- 
ably so  when  impure.  Acetic  acid  and  acetamide  appeared  fairly 
equal  in  luminosity ;  hippuric  acid  was  very  fine,  as  were  most  sub- 
stances containing  a.-ketone  group.  Lithium  platinocyanide  changed 
from  white  to  red  on  cooling,  and  was  excelled  in  phosphorescing 
power  by  yellow  ammonium  platinocyanide,  which  was  exceedingly 
bright. 

Definite  organic  substances  possessing  exceptional  powers  of  phos- 
phorescence when  stimulated  at  —180  C.  are  acetophenone,  benzo- 
phenone,  asparagin,  hippuric  acid,  phthalic  anhydride,  urea,  creatine, 
urethane,  succinimide,  triphenyl  methane,  dipljenyl,   salicj-lic   acid, 
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■glycogen,  aldehyde-ammonia.  &a.  It  will  requii'e  long  and  laborious 
•experiments,  however,  to  measure  the  I'elative  brightness  of  the 
phosphorescence  of  bodies  belonging  to  definite  series. 

Remarkable  results  were  obtained  with  an  egg  shell  and  a  feather 
respectively.  The  egg  shone  brilliantly  as  a  globe  of  blue  light,  and 
-the  feather  was  equally  brilliant,  its  outline  showing  clearly  in  the 
darkened  room.  Other  organic  substances  giving  good  results  were 
cotton-wool,  paper,  leather,  linen,  tortoise-shell,  and  sponge,  all  phos- 
phorescing brightly,  as  did  also  a  white  flower,  a  cultivated  species 
■of  Didnthus.  Coloured  glasses  and  papers  as  a  rule  exhibit  no  phos- 
phorescence, and  when  the  alcohols  are  coloured  by  the  addition  of  a 
trace  of  iodine,  the  luminous  eifect  is  destroyed.  Milk  was  shown  to 
be  highly  phosphorescent  and  much  brighter  than  water.  The 
white  of  egg  has  greater  phosphorescing  power  than  the  yolk,  white 
substances  generally  being  superior  in  this  respect  to  coloured  ones. 
On  cooling  a  layer  of  white  of  egg  on  the  outside  of  a  test  tube  to 
—  190°,  and  then  exposing  it  to  a  flash  of  the  electric  arc,  the  brilliancy 
of  the  phosphorescent  light  is  very  striking.  The  chloro-,  bromo-, 
iodo-,  sulpho-,  and  nitro-compounds,  as  a  rule,  show  nothing,  or 
are  but  faintly  luminous.  Amongst  basic  bodies  nicotine  is  more 
luminous  than  quinoline  or  pyridine.  Metals  also  phosphoresce,  but 
in  this  case  the  action  is  due  to  some  organic  film  deposited  from  the 
air,  because  it  disappears  on  ignition.  If  the  metal  is  subsequently 
touched,  the  phosphorescence  re-appears. 

So  far  as  the  examination  has  been  carried,  the  two  most  remark- 
able classes  of  substance  for  phosphorescence  are  the  platinocyanides 
:amongst  inorganic  compounds,  and  the  ketonic  compounds,  like  a^eto- 
phenone  and  ethyl  phenyl  ketone,  and  others  of  the  same  type, 
amongst  organic.  When  ammonium  platinocyanide  is  cooled  with 
liquid  air  and  maintained  at  this  temperature  by  being  immei'sed 
in  the  liquid  while  stimulated  by  exposure  to  a  beam  of  the  elec- 
tric arc,  it  continues  to  glow  in  the  dark  with  a  feeble  emission 
:as  long  as  the  temperature  is  kept  about  — 180^  On  pouring  ofE, 
however,  the  liquid  air  from  the  crystals  so  that  the  temperature 
may  rise,  then  the  interior  of  the  test  tube  glows  like  a  lamp  from 
the  sudden  increase  of  light  emissivity  as  the  temperature  rises.  It 
seems  clear  from  this  experiment  that  similar  initial  light  inten- 
sities being  used  for  stimulating,  the  substance  at  this  low"  temperature 
must  have  acquired  increased  power  of  absorption,  and  it  may  be 
that  at  the  same  time  the  factor  of  molecular  friction  or  damping 
may  have  diminished.  That  the  absorptive  power  of  substances  for 
light  is  greatly  changed  at  low  temperatures  is  proved  by  the 
change  of  colour  in  substances  like  oxide,  iodide,  and  sulphide  of 
jnercm*y,  chromic  acid,  &c.,  when  cooled.    Many  quantitative  photo- 
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metric  measurements  must  be  made  before  the  actual  changes  taking 
place  in  the  conditions  governing  the  phenomena  can  be  definitelj- 
stated. 

Along  with  these  experiments  on  phosphorescence,  a  number  of 
photographs  have  been  taken  at  — 180°,  using  various  sensitive 
plates  and  films,  and  these  have  been  compared  with  similar  photo- 
graphs taken  at  the  same  time  under  similar  conditions  at  the  ordi- 
nary temperature.  The  photographs  have  been  examined  by  Captain 
Abney,  who  reports  that  the  photographic  action  has  been  reduced 
by  80  per  cent,  at  the  temperatui-e  of  — 180°.  If  the  photographic 
action  is  brought  about  by  a  chemical  change,  then  it  apjiears  to  be 
the  only  one  that  can  be  traced  under  such  conditions,  as  substances 
having  the  most  powerful  affinities  have  no  action  on  each  other,, 
and  all  voltaic  combinations  cease  to  give  a  current  at  sach  low 
temperatures.  It  is  certain  that  the  Eastman  film  cooled  to 
—  200"  by  the  evaporation  of  air  in  vacuo  is  still  fairly  sensitive 
to  photographic  action.  Much  further  work,  however,  will  be  re- 
quired to  reach  a  definite  conclusion  as  to  what  is  taking  place  when 
substances  sensitive  to  photographic  action  are  subjected  to  such  con- 
ditions of  temperature. 

The  following  are  the  abstracts  of  papers  received  during  the  vaca- 
tion, and  published  in  the  Transactions  : — 

45.  ''  The  magnetic  rotation  of  compounds  supposed  to  contain  acetyl, 
or  to  be  of  ketonic  origin.    Part  II."    By  W.  H.  Parkin,  Ph.D., 

F.R.S.     (Trans..  lS9k  815.) 

The  following  substances  were  examined  as  to  their  magnetic 
rotation  :  — Dimethylacetylacetone,  allylacetylacetone,  hydracetylacet- 
one,  ethylic  monocavboxyethylacetoacetate,  ethylic-/3-ethoxycrotonate, 
methylic  acetoacetate,  methylic  dimethylacetoacetate,  ethylic  di- 
methylacetoacetate,  ethylic  diethylacetoacetate,  acetylacetone  and 
acetic  anhydride ;  while  allylacetylacetone,  hydracetylacetone,  and 
ethylic  ethoxycrotonate  Avere  examined  as  to  their  refractive  and  dis- 
persive power.  Details  of  the  results  are  given  in  the  paper.  The 
author  finds  that  dimethylacetylacetone  behaves  only  as  a  ketone, 
and  concludes  that  the  values  given  in  his  previous  paper  (Trans., 
1892,  800)  for  monomethyl  and  monoethyl-acetylacetone  are  a  little 
too  high.  Allylacetylacetone  is  found  to  consist,  at  ordinary  tem- 
peratui-es,  of  the  unsaturated  hydroxy  lie  compound  ;  at  95°  it  princi- 
pally consists  of  the  ketone.  Acetylacetone  is  the  unsaturated  mon- 
hydroxylic  compound,  CH3-C(OH);CH-CO'CH3,  Jind  hydracetylacetone 
i.s"the  saturated  compound  CH3'CH(OH)-CH2-CO-CH3. 
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Ethylic  monocarboxyethylacetoacetate  and  ethylic-^-etboxycrotoTi- 
ate  are  unsaturated  compounds.  The  remaining  substances  show 
similar  results  to  those  previously  obtained. 

46.  "  Studies  on  citrazinic  acid.    Pai't  III."    By  W.  J.  Sell,  M.A.,  and 
T.  H.  Eastei-field,  M.A.,  Ph.D.    (Traus.,  1894,  828.) 

On  further  examination  of  the  product  of  the  action  of  dilute  sulph- 
uric acid  on  isonitrosocitrazinic  acid  (Trans.,  1893,  1047),  the  authors 
regard  it  as  aa-diglutaric  acid.  They  have  also  prepared  and  described 
5ca'-diglutaric  acid,  anhydrodiglutaric  acid,  and  examined  the  pro- 
ducts of  the  nitration  and  sulphonation  of  citrazinic  acid. 

47.  "Azo-compounds  of  the  ortho-series.    Paii;  III."    By  Raphael 

Meldola,  F.R.S.,  and  Edgai^  S.  Hanes.    vTrans.,  1S94,  834.) 

A  description  is  given  of  the  reduction  of  the  acetyl  derivative  of 
;3-naphthaleneazo-y3-naphthol  with  zinc  dust  and  acetic  acid,  and  of 
the  preparation  of  a-naphthaleneazo-/5-naphthol,  metanitrobenzene- 
azo-paracresol,  and  of  benzene-/3-azo-a-naphthol.  The  methods  of 
attack  are  summarised  under  the  heads  of  reduction,  nitration,  and 
bromination.  The  first  give  ambiguous  results  in  the  case  of  azo- 
compounds  containing  acid  radicles,  but  might  be  expected  to  give 
definite  evidence  of  the  constitution  of  alkyl  derivatives ;  the  second 
gives  very  decisive  information  in  the  case  of  alkyl  derivatives  of  the 
azo-naphthols  ;  the  third  has  proved  to  be  inapplicable  to  oxyazo- 
compounds. 

48.  "  Derivatives  of  anthraquinone.  Part  III."    By  A.  G.  Perkin,  and 

F.  Cope.     (Ti-ans.,  1894,  842.) 

An  examination  of  the  properties  of  /3-methylanthraquinone  and 
of  its  derivatives.  In  the  course  of  the  inquiry  the  following  sub- 
stances were  prepared  and  described  : — m-h3-drosyanthraquinone, 
/3-carboxylic  acid,  alizarin-/3-carboxylic  acid,  nitroaKzarin-/3-carboxylic 
acid,  and  purpurin  /3-carboxylic  acid.  The  latter  product  was  com- 
pared with  purpui'in  carboxylic  acid  or  pseudopurpurin  present  in 
madder,  and  the  distinction  between  the  two  was  exceedinglv  well 
defined.     The  carboxyl  group  in  these  compounds  is  very  stable. 

49.  "  Colouring  and  other  principles  contained  in  mang-koudu." 
By  A.  G.  Perkin  and  J.  J.  Hummel.    (.Trans.,  is94,  851.) 

Mang-Koudou  is  the  root  bark  of  ITorinda  nmbellata,  largely  used  in 
Java  for  producing  fast  reds  in  the  native  calico  prints.  The  authors 
con-ect  their  previous  statement  (Trans.,  1893,  1162),  that  its  colour- 
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ing  matter  was  alizarin,  and  now  show  it  to  be  morindone.  Thej  have 
isolated  1 1  distinct  substances  from,  the  root,  which  also  contains  free 
acid,  the  nature  of  Avhich  has  not  jet  been  determined.  Xo  cane 
sugar  was  found,  a  distinction  from  chaj  root  (loc.  cif.)  and  from 
madder.  Full  details  of  the  methods  employed  in  extraction  and 
separation  are  given,  and  the  beliavioui'  of  the  substance  as  a  dye  stuff 
is  described. 

50.  "  Phenylnaplithalenes.    II.  fS.phenylnaphthalene."    By  F.  D.  Cliat- 

taway,  B.A.,  and  W.  H.  Lewis,  B.A.    (Trans..  1894,  869.) 

yS-Phenylnaphtbalene  can  be  synthesised  by  allowing  sodium  to  act 
at  about  140°  on  a  mixture  of  chlor-  or  bromo-benzene  and  /3-chlor- 
naphthalene,  or  /3-bromonaphthalene  dissolved  in  zylene.  The  yield 
is  poor,  but  the  method  shows  the  constitution  of  the  hydrocarbon. 
The  product,  distilling  between  oOO — 380°,  consists  chiefly  of  ,d-pheuy]- 
naphthalene.  A  yield  of  2 — 3  per  cent,  of  the  weight  of  /i-chloro- 
naphthalene  used  was  obtained.  Its  properties  are  fnlly  described. 
It  melts  at  lOl'o^,  and  boils  at  345 — 6".  Its  quinone  Avas  prepared, 
and  is  described. 

51.  " Prepai'ation  of  'S-chloronaphthalene."    By  F.  D.  Chattaway.  B.A., 

and  W.  H.  Lewis,  B.A.    (Trans.,  1894,  875.) 

/3-Chloronaphthalene  is  best  prepared  from  /3-naphthylamine  bj 
diazotising  it  and  convei'ting  the  diazochloride  into  the  chloro-deriva- 
tive  by  means  of  cuprous  chloride.  As  little  water  as  possible  should 
be  present,  and  not  more  than  30  grams  of  /3-naphthylamine  should 
be  used.  The  final  yield  of  the  pui'e  substance  is  about  75 — 80  per 
cent  of  the  theoretical.  The  action  of  phosphorus  pentachloride  on 
^-naphthol  yields  only  about  10  per  cent. 

52.  "  Note  on  /3-meicurydinaphthyl  and  /3,3-dinaphth^l."    By  F.  D. 

Chattaway,  B.A.     (Trans.,  1894,  877.) 

^-Mercurydinaphthyl.  prepared  by  Otto  and  Dreher's  method,  i& 
examined  and  described.  The  author  confii-ms  Behren's  results. 
When  distilled  over  red-hot  soda  lime,  it  yields,  among  other  pro- 
ducts, /J/3-dinaphthy],  which  is  also  described.  The  author  is  engaged 
in  investigating  the  diuaplithyls  and  their  derivatives. 

53.  "  Reduction  of  paratolueneazodimethylaniline."   By  D.  R.  Boyd,  B.Sc. 

(Trans..  1894,  879). 

P.  Jacobson  and  Kunz  reduced  beuzeneazodimethylaniline  with 
stannous  chloride  and  hydrochloric  acid,  and  isolated  from  the  pro- 
duct a  dinictb^-ltriamidodiphenyl.    As  transformation  into  a  semidine 
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base  was  not  observed,  though  the  substituting  group  was  in  the 
para-position,  it  appeared  possible  that  the  action  might  take  a 
different  course  if  a  substituted  group  were  present  in  the  second 
para-position  also.  This  investigation  has  shown  that  paratolueneazo- 
diniethylaniline  yields,  on  reduction,  a  semidine  base  in  very  con- 
siderable quantity.  The  paper  gives  an  account  of  the  method  of 
preparing  the  paratoluene  compound,  its  reduction,  the  isolation  of 
the  resulting  base,  its  behaviour  towards  formic  acid,  benzil,  nitrous 
acid,  and  its  decomposition  products  when  acted  on  with  hydrochloric 
acid,  which  prove  the  base  to  be  an  orlho-semidine. 


November  1st,  1894.     Dr.  Armstrong,  President,  in  the  Chair. 

Messrs.  H.  Davies,  J.  T.  Hewitt,  R.  E.  Hughes,  and  E.  Brooke 
Pike  were  formally  admitted  Fellows  of  the  Society. 

The  President  having  pointed  out  that  the  Certificates  of  Candi- 
dates for  election  are  now  always  printed  in  exten^o  and  circulated  in 
the  '•  Proceedings "  before  the  date  of  ballot,  it  was  unanimously 
resolved  by  the  Meeting  that  the  reading  of  only  the  names  of 
Candidates  should  be  regarded  as  reading  the  Certificates. 

Certificates  Avere  read  for  the  first  time  in  favour  of  Messrs. 
Frederick  John  Allen,  Phoenix  Chemical  Works,  Poplar;  George  H. 
Allibon,  Earlsfort,  Strandmillis  Road,  Belfast ;  John  Allport,  I\i.  A., 
32,  Lancaster  Park,  Richmond,  S.W. ;  Samuel  William  All  worthy, 
M.A.,  M.D.,  Mosaphir,  Carehill  Road,  Belfast ;  Stephane  Barlet, 
B.  es.  Sc,  47,  Bassett  Road,  W. ;  James  Boulton,  Ci-aford  Mills ;  D.  R. 
Boyd,  B.Sc,  Mason  College,  Birmingham;  John  Samuel  Strafi"ord 
Brame,  36,  Howard  Street,  Gloucester ;  James  Bruce,  10,  Selwood 
Terrace,  Fulham  Road,  S.W. ;  George  William  Burman,  9,  Ebor 
Terrace,  Woodhouse  Hill,  Hunslet,  Leeds ;  William  Bush,  Eastgate 
Villa,  Chepstow  Road,  Newport,  Mon. ;  Ezra  Catherall,  Harecrof  ts, 
Wilsden,  Bradford;  Arthur  Herbert  Coote,  8,  Laurel  Terrace,  Brad- 
gate  Road,  Catfoi'd,  S.E. ;  John  William  Deakin,  Northwich  ;  William 
Michael  Doherty,  Robert  Street,  Marriclcville,  Sydney,  N.S.W. ; 
Lewis  Benjamin  Saltwell  Dutson,  14,  Vicarage  Place,  Walsall ;  John 
Garwood  Everett,  29,  High  Street,  Windsor;  Alfred  Greeves,  South- 
lands Training  College,  Battersea,  S.W.  ;  John  Hall,  Spring  Bank, 
Leftwich,  Northwich  ;  Edward  HaAvorth,  B.Sc,  Hjndburn  Bridge, 
Clayton-le-Moors,  Accrington  ;  Albert  Helms,  Ph.D.,  8,  Bridge  Street, 
Sydney,  N.S.W.;  Alexander   Frederick  Hogg,   M.A.,   73,   Stanhope 
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Road,  Darlington ;  George  Cecil  Jones,  Fylton,  Bristol ;  Bevan  Lean, 
B.A.,  D.Sc,  Dalton  Hall,  Victoria  Park,  Manchester;  W.  H.  Lewis, 
B.A.,  The  Laboratory,  Exeter  School ;  George  William  MacDouald, 
B.Sc,  15,  Stanley  Gardens,  I!^".W. ;  Charles  James  Shaw  Makin,  51, 
Earls  Court  Square,  S.W. ;  James  McCutcheon,  Marchmont,  Lanark, 
N.B. ;  Charles  Butterworth  Newton,  Gas  Works,  Rotherhara ;  Thos. 
Ormerod,  Sackville  Street,  Burnley ;  James  Proude,  13,  Oak  Terrace, 
Halifax ;  Gerald  G.  Quinn,  7,  Albert  Street,  Newcastle,  Staffs* ; 
David  Gibson  Riddick,  Stores  Department  G.E.R.,  Stratford,  E.  ; 
Alfred  George  Scorer,  Abercorn  Lodge,  Upper  Hamilton  Terrace, 
N.W. ;  Claude  Smith,  Havering,  Romford,  Esses ;  Albert  Taylor,  2, 
Torkington  Street,  Edgeley,  Stockport;  William  G.  Wagner,  101, 
Leadenhall  Street,  E.C. ;  Robert  Waterhouse,  101,  Leadenhall  Street, 
E.C. ;  William  L.  Warren,  12,  Westland  Row,  Dublin  ;  Christopher 
Wilson,  The  Grammar  School,  Manchester  ;  Robert  Hanbury  Wilson, 
Washing  Stocks  Farm,  Bromsgrove,  Worcester  ;  Alexander  Poole 
Wilson,  Maypole  House,  Knocklong,  Co.  Limerick ;  James  Young,  4, 
Plumstead  Common  Road,  Woolwich. 

'     Of  the  following  papers  those  marked  *  were  read : — 

*54.  "The  electromotive  force  of  alloys  in  a  voltaic  cell."     By  A.  P. 

Laurie,  M.A. 

This  paper  contains  the  results  of  determinations  of  the  electi-o- 
inotive  force  of  16  of  the  19  alloys  alluded  to  in  Matthiessen's  paper 
on  the  conductivity  of  alloys  (Phil.  Trans.,  150).  The  results  ob- 
'tained  confirm  Matthiessen's  conclusion,  that  only  one  compound,  the 
tin-gold  alloy,  exists  among  the  16,  which  are  : — 

Bismuth-tin,  bismuth-lead,  bismuth-gold,  bismuth-silver,  gold- 
silver,  antimony-lead,  cadmium-zinc,  antimony-tin.  lead-gold,  lead- 
silver,  lead-tin,  lead-zinc,  lead-cadmium,  cadmium-tin. 

In  some  cases  the  addition  of  a  metal  to  the  alloy  results  in  dis- 
placement. Thus  mercury  decomposes  the  gold-tin  compound,  and 
zinc,  added  to  coppei'-tin  alloy,  appears  to  replace  the  tin. 

Discussion. 

The  PresidI'XT  said  that  owing  to  the  difficulty  of  obtaining  in- 
formation by  purely  chemical  methods  as  to  the  relative  affinities  of 
the  metallic  elements  and  of  the  propoi'tions  in  which  they  could 
combine  together,  observations  such  as  those  of  Mr.  Laurie  were  of 
peculiar  interest.  Apparently  the  chief  ditficulty  in  applying  his 
method  was  to  obtain  suitable  liquids  cajDable  of  separately  acting  on 
the  several  alloys.  In  this  respect  purely  physical  methods  seemed  to 
be  of  wider  application.     Bearing  in   mind  the  close  relationship  of 
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rnagnesium,  zinc  and  cadminm,  and  of  copper,  silver  and  gold,  it  was 
especially  important  to  extend  the  observations  made  on  copper  zinc 
alloys  to  all  these  metals,  i.e.,  to  ascertain  the  behaviour  of  the  several 
metals  of  the  one  groiip  to  the  several  metals  of  the  other,  since  it 
may  be  possible  in  this  way  to  determine  the  relative  valencies  of 
such  metals. 

Mr.  T.  TuRNKB  said  that  ]\Ir.  Laurie's  experiments  on  zinc-copper 
alloys  enabled  us  to  correct  a  mistake  in  the  results  obtained  by 
Mallet,  and  published  in  his  "  Construction  of  Artillery,"  in  which 
it  was  stated  that  the  alloy  containing  33  per  cent,  of  copper  was 
touffh  and  malleable,  and  that  it  was  used  for  watch-makers'  brass. 
This  statement  has  been  copied  into  the  majority  of  the  text  books, 
but,  as  a  matter  of  fact,  the  33  per  cent,  alloy  corresponds  with 
Laurie's  definite  compound,  and  is  weak  and  brittle.  Determinations 
of  the  electromotive  force  of  tin-copper  alloys  had  also  yielded  very 
interesting  results,  and  had  led  him  (Mr.  Turner)  to  the  conclusion 
that  the  existence  of  only  two  definite  tin-copper  alloys  had  been 
proved,  the  evidence  in  the  case  of  the  third  being  much  less  satis- 
factory. This  question  he  had  dealt  with  in  the  article  "  Tin,"  in 
Thorpe's  Dictionary. 

*55.  "  A  product  of  the  action  of  nitric  oxide  on  sodium  ethylate."    By 
G.  W.  MacDonald,  B.Sc,  and  Orme  Masson,  M.A.,  D.Sc. 

The  authors  describe  the  absorption  of  nitric  oxide  by  an  alcoholic 
solution  of  sodium  ethylate,  the  chief  product  of  the  action  being  the 
sodium  salt  of  an  acid,  CH2N4O4H2.  This  is  a  crystalline  explosive 
compound,  insoluble  in  alcohol,  but  soluble  in  water.  From  it  are 
obtained  various  insoluble  metallic  salts,  the  most  characteristic  one 
being  the  sky-blue  copper  salt,  CH0N4O4CU.  The  properties  of  some 
of  these  salts  are  described,  as  also  those  of  the  soluble  ammonium 
salt  and  the  unstable  acid,  obtained  in  solution  by  decomposing  the 
copper  compound  with  hydrogen  sulphide  ;  and  reasons  are  advanced 
in  support  of  the  hypothesis  that  the  acid  is  methylene-di-hydroxy- 
nitrosamine,  CHo[N(N0)0H]2. 

The  sodium  salt,  obtained  by  W.  Traube,  and  called  by  him  the 
sodium  salt  of  methylene-di-isonitramine,  CH2(N203H)2  (Ber.,  1894, 
1507),  by  the  action  of  nitric  oxide  on  acetone  in  presence  of  alcoholic 
soda,  is  apparently  identical  with  that  now  described. 

*56.  "The  incomplete  combustion  of  some  gaseous  carbon  compounds." 
By  W.  A.  Bone,  M.Sc,  Ph.D.,  and  J.  C.  Cain,  D.Sc,  B.Sc.  (Vict.). 

The  authors  have  extended  the  work  of  Lean  and  Bone  on  the 
•explosion  of    ethylene    with   less   than    its    own   volume    of    oxygen 
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(Trans.,  1892,  873)  to  mixtures  of  (1)  acetylene,  (2)  cyanogen  and 
hyclrog-en,  and  (3)  normal  pentane,  with  an  amount  of  oxygen  insuffi- 
cient to  oxidise  all  the  carbon  present  to  monoxide. 

The  method  adopted  was  to  explode  the  mixtures  in  a  long^ 
leaden  coil  (except  in  the  case  of  pentane,  when  a  long  glass  tube 
could  safely  be  employed),  closed  by  steel  taps,  having  at  one  end  a 
glass  firing-piece,  and  connected  at  the  other  end  with  a  ra.ercury 
manometer,  so  that  any  change  in  pressure  on  explosion  could  be 
observed.  The  chemical  changes  which  would  occur  in  such  experi- 
ments would  therefore  be  those  of  the  "  explosion  wave."  Both  the 
original  mixtures  and  the  products  w^ere  cai'efuUy  analysed,  using  a 
modified  form  of  the  McLeod  gas-analysis  apparatus  (see  Phil.  Trans.,. 
1884,  Part  2),  which  is  admirably  adapted  for  accurate  work. 

On  exploding  mixtures  of  acetylene  and  oxygen  at  atmospheric 
pressure,  an  increase  in  pressure  of  about  400  mm.  of  mercury  was 
in  each  case  noted.  The  products  contained  acetylene,  a  saturat-ed 
hj-drocarbon  (doubtless  methane),  hydrogen,  carbon  monoxide, 
dioxide,  and  nitrogen. 

Analysis  shows  that  when  acetylene  is  exploded  with  half  its- 
volume  of  oxygen,  the  resulting  interaction  may  be  expressed  by  the 
equation  2C.H,  +  0^  =  2C0  +  2C  +  H.. 

On  exploding  a  mixture  of  cyanogen  and  hydrogen  with  oxygen  a 
considei-able  increase  in  pressure  occurred.  Carbon  was  liberated. 
It  appears  that  practically  none  of  the  hj'drogen  was  oxidised  during 
the  explosion.  The  hydrogen  and  nitrogen  actually  found  agree 
very  well  with  the  assumption  that  all  the  oxj-gen  combines  with 
cyanogen  to  form  the  monoxide  and  free  nitrogen,  whilst  the  excess- 
of  cyanogen  breaks  up  into  carbon  and  nitrogen.  The  carbon  mon- 
oxide found  is  2  per  cent,  lower  than  that  given  by  calculation ;  but 
it  must  be  remembered  that  1|  to  2  per  cent,  of  carbon  dioxide  is 
formed. 

The  most  interesting  point  in  connection  with  these  experiments 
is,  however,  the  formation  of  methane  and  acetylene.  In  one- 
case  the  amounts  of  both  these  hydrocarbons  were  more  than  17 
per  cent.  The  formation  of  methane  and  acetylene  in  these  expe- 
riments must  be  due  to  the  direct  union  of  carbon  and  hydrogen  at 
the  high  temperatiire  of  the  explosion-wave.  Acetylene,  it  is  well 
known,  can  be  synthesised  directly  from  its  elements,  but  up  to  the 
present  time  methane  has  not  been  so  obtained.  The  authors,  in  an 
experiment,  which  however  they  wish  to  be  regarded  merely  as  a 
preliminary  one,  satisfied  themselves  that  the  synthesis  of  methane 
from  its  elements  is  not  an  impossibility.  By  heating  pure  sugar- 
charcoal  (which  had  previously-  been  heated  strongly  in  a  current  of 
chlorine,  and  then   in   a  current  of  pure  hydrogen)   contained   in  a 
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porcelain  tube  to  a  wliite  heat  in  a  cliarcoal  furnace,  in  a  current  of 
hydrogen  containing  a  mere  trace  of  hydrocarbon  impurities,  they  found 
that  1"71  per  cent,  (mean  of  four  well-agreeing  analyses)  of  methane 
was  produced.     This  experiment  will  be  repeated  and  extended. 

The  formation  of  acetylene,  together  with  Berthelot's  observation 
that  when  acetylene  was  decomposed  by  shock  (charge  of  fulminate) 
only  0*04  per  cent,  of  it  remained  unchanged,  incline  the  authors  to 
the  view  that  the  acetylene  found  is  due  to  reunion  of  dissociated 
carbon  and  hydrogen  in  or  behind  the  explosion-wave. 

A  mixture  of  1  vol.  pentane  with  2^  vols,  of  oxygen  was  exploded 
in  a  long  glass  tube.  The  mixture  being  just  over  the  '"  explosion 
limit,"  the  shock  w^as  not  very  violent,  and  the  flame  travelled  quite 
slowly  down  the  tube.  Carbon  was  deposited,  and  an  increase  in 
pressure  amounting  to  2  atmospheres  was  observed. 

Carbon  monoxide,  carbon  dioxide,  acetylene  and  hydrogen  were 
produced ;  the  acetylene  formed  may  be  accounted  for  by  the  fact 
that  carbon  and  hydrogen  were  undoubtedly  liberated  in  the  explo- 
sion at  a  high  temperature. 

The  experiments  now  described  show  that  when  a  hydrocarbon 
containing  n  atoms  of  carbon  is  burnt  with  a  atoms  of  oxygen,  the 

interaction  may  be  represented  thus:    C„H;:  0;j  =  ?iCO  +  -Hj,  and 

that  a  mix;ture  of  cyanogen  and  hydrogen  may  be  substituted  for  the- 
hydrocarbon,  thus  :   C2X2  +  Ho  O.  =  2C0  +  H..  +  Xo. 

Ill  addition  to  the  various  other  issues  raised  by  this  work,  the 
authors  would  draw  attention  to  the  formation  of  carbon  dioxide  in 
these  experiments,  as  well  as  in  those  of  Bone  and  Lean  on  ethylene, 
and  also  to  the  amount  of  carbon  dioxide  formed  being  less  the  greater 
the  amount  of  oxygen  (relative  to  the  hydrocarbon)  present. 

Discussion. 

The  President,  referring  to  the  stress  laid  by  the  authors  on  the 
production  of  less  carbon  dioxide  when  the  greater  proportion  of 
oxygen  was  used,  expressed  the  opinion  that  probably  we  were  dealing 
with  end  results  in  such  cases.  It  was  conceivable  that  when  more 
oxygen  was  used,  and  the  temperature  was  consequently  higher  at 
some  period  during  the  exj)losion,  the  earlier  dioxide  became  unburnt 
to  a  greater  extent.  If  the  authors  were  prepared  to  argue  that 
acetylene  was  formed  during  the  combustion  of  acetylene,  they  must 
also  be  prepared  to  admit  that  other  reversed  changes  occurred. 
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57.  "Derivatives  of  tetramethylene."   By  W.  H.  Perkin,  jun.,  F.R.S. 

Contrary  to    the    statement  of   Freand   and  Grudeman   (Ber.,  21, 

CTT  "CTT 

2694),  a  o'ood  yield  of  feframethyleneamine,  I         I      '         ,  is  obtained 
"  CHj'CH-XHo 

when  the  pure  amide  of  tetramethylenecarboxylic  acid  is  attacked 

with  bromine  and  potash.     The  base  is  a  colourless,  pungent-smellino; 

oil,  which  boils  at  81°,  and  is  miscible  with  water,  with  evolution  of 

heat ;    the    hydrocliloride,    C.HjN-HCl,    crystallises    in    long    striated 

needles;  the platiniMoride,  (C4H9lSr)2'H2PtCl6,  crystallises  from  water 

in  deep  orange  octahedra. 

TT      J  7        7  CHa'CHo 

Myawxytetramettiylene,    I         •  ,  is  produced  when  the  hydro- 

chloride  of  tetramethyleneamine  is  treated  with  silver  nitrite ;  it  is  a 
colourless  oil,  which  boils  at  123°,  and  possesses  an  odour  similar  to 
that  of  butyl  alcohol.  When  digested  with  hydrobromic  acid  it  yields 
a  mixture  of  hromotetrametliyleiie,  C4H7Er  (b.  p.  104°),  and  a  dihromo- 
■hutane,  which  boils  at  174°,  and  which  on  investigation  was  found  to 
be  identical  with  1  :  3-dibromobtttane,  CHs-CHBr-CHo-CHoBr,  which 
the  author  succeeded  in  preparing  by  the  action  of  hydrobromic  acid 
on  1  :  S-dihydroxybutane  (from  aldol). 

The  formation  of  tliis  dibromide  shows  that  the  tetramethylene 
ring,  like  the  trimethylene  ring,  may,  under  certain  conditions,  be 
split  by  the  action  of  hydrogen  bromide,  a  behaviour  of  the  four- 
carbon  ring  which  has  not  before  been  observed. 

Ghlorotetmmethylene,    I     '  i,T^"^,,,  produced  by  the   action  of  phos- 

phorus  peutachloride  on   hydroxytetramethylene,  is  a  colourless  oil, 

which  boils  at  85°,  and  which,  when  heated  Avith  potassium  iodide 

in  alcoholic  solution,  yields  iodotetramethylene,  C4H7I   (b.  p.  138'),  an 

oil  which,  like  the  alkyl  iodides,  rapidly  discolours  in  the  air. 

The     action     of     bromine     on     tetramethylenedicarboxylic    acid, 

CH.-CH-COOH 

riTT   Att  /-.^^T-r)  lias  also  been  carefully  investigated. 

Wlien  this  acid  is  heated  with  excess  of  bromine  in  the  presence  of 

phosphorus,   the   principal  product   of  the   reaction  is   dibromotetia- 

,77       7.      1       ,.  .,    CHo-CBr-COOH 

metkyienedicarboxyhc   acid,     1         1        ^,^.,tt-    ""Inch    crystallises    in 

colourless  plates,  melts  at  202 — 205°  with  decomposition,  and  is 
readily  soluble  in  water;  the  methyl  salt,  CsHioBr^Oi,  melts  at  88— 89^ 
and  the  anhydride,  CfiHgBr.Os,  at  103—104°. 

Alkalis,  and  also  potassium  iodide,  convert  dibromotetramethy- 
lenedicarboxylic     acid     into     bromodihydrotetrenecarboxylic     acid, 
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T'TT  -PRv 

I     '"  -.^^„  ("colourless   needles,   m.   p.   1"22°),  carbon   dioxide  and' 
CHo-C-COOH  ^  1  ^' 

hvdrogen  bromide    being   eliminated,   and  this    acid,   when  exposed 

to   bromine   vapour,    yields    tribromotetramethylenecarboxylic    acid, 

CH.-CBr, 

CH.;-CBr-COOH* 

Silver  hydroxide  reacts  readily  with  an  aqueous  solution  of  dibromo 

tetramethylenedicarboxylic    acid,    with  formation    of    bromodihydro- 

tetrenecarboxylic  acid,  and  a  syrapy  acid,  which  appears  to  consist 

.    .       ,.      ,        ,.        .,  CHo-C(OH)-COOH 

of  dihiidroxiitetramethyLenedicarboxyLic  acid,  \^   JL.^rr    ^/^/-^xx 

^        -^  ^  CHo-C(OH;-COOH- 

The  action  of  alkalis  on  methylie  dibromotetramethylenedicarboxy- 

late  is  quite  different  from  that  described  above  in   the   case  of  the 

free  acid,  the  principal  product  of  the  reaction  being  dihydrotetrene- 

.^    CHvC-COOH  ,       , 

dicarboxylic  acid,   i        H  ^„  „     ,   a  colouiness,   crvstallme  substance, 

which  melts  at  178°,  and  is  not  acted  on  by  bromine  at  ordinary  tem- 
peratures ;  at  200'  it  loses  water,  "with  formation  of  an  anhydi'ide. 

^[ethijlic  dihydrotetrenedicarhoxylate  is  formed  quantitatively  when 
methylie  dibromotetramethylenedicarboxylate  is  digested  in  alcoholic 
solution  with  potassium  iodide  ;  it  melts  at  46°,  and  when  exposed  to 
bromine  vapour  is  reconverted  into  the  methylie  salt  of  the  dibi'omo 
acid. 

58.  "  Pentamethylenedicarboxylic  acid,    CH:<      '  ■"    By  E. 

Haworth,  B.Sc,  and  W.  H.  Perkin,  jun.,  F.R.S. 

When  treated  with  bromine  and  phosphorus,  pentamethylenedi- 
carboxylic acid  behaves  very  similai*ly  to  the  corresponding  tetra- 
niethylene  compound  (see  preceding  abstract),  the  principal  product 
of      the      reaction      being      dlbromopentamethylenedicarltoxylic      acid, 

^^  ^CH,-CBr-COOH  ^      ,  ... 

CH2<^  1        ri/^r\TT'     ^     colourless,    crystallme    substance,    whicli 

melts  at  183 — 184°,  and  is  readily  decomposed  tr  alkalis,  forrainsf 

•7    r.Tj  ^CHo-CBr" 
bromodihydropentenecarhoxylic  acid,  LHoK^         .r.mCiVt' 

This  acid  crystallises  in  needles,  melts  at  130°,   and  in  contact  with 
bromine  vapour  is   converted  into  tribromopentamethylenecarboxylic 
.,    ^^,   ^CHo-CBr., 

.,    ^,^  ^CHo-C-COOH    .  ^       ^ 

Bihydropentenedicarhoxylic   acid,   LH;<  n  ,  is  ijroducetl 

when  methylie  dibromopentamethylenedicarboxylate   is  digested  in 
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alcoholic  solution  witli  potassium  iodide,  and  the  product  hjdrolysed 
with  alcoholic  potash ;  it  crystallises  from  water  in  colourless  prisms, 
and  melts  at  178''. 

A  number  of  experiments  are  described  in  the  paper,  which  were 
instituted  with  the  object  of  preparing  the  anhj^dride  of  transpenta- 
methylenedicarboxylic  acid,  a  substance  which,  according  to  Baeyer's 
theory  of  anhydride  formation  (compare  Trans.,  1894,  572),  should  be  ■ 
-capable  of  existence,  and  ultimately,  by  digesting  the  acid  for 
25  raiuutes  with  acetic  anhydride,  and  distilling  off  the  excess  of  the 
latter  under  reduced  pressure,  an  oily  pi-oduct  was  obtained,  which 
on  examination  was  found  to  consist  of  the  neai'ly  pure  anhydride  of 
the  ti'ans-acid,  and  which  on  distillation  was  converted  quantitatively 
into  the  anhydride  of  the  cis-acid. 

59.  "  Substituted  pimelic  acids."    By  A.  W.  Crossley,  B.Sc,  and  W.  H. 
Perkin,  jun.,  F.R.S. 

iSonie  time  since  (Trans.,  59,  818)  one  of  us,  in  conjunction  with 
Mr.  B.  Prentice,  described  a  method  for  preparing  substituted  pimelic 
.acids,  and  it  was  shown  that,  by  this  method,  it  was  only  possible  to 
obtain  aa'-^Zisubstituted  pimelic  acids  containing  the  same  radicles  as, 
for  example,  dimethyl  pimelic  acid, 

COOH-CH(CH3)-(CH2)3-CH(CH3)-COOH; 

in  continuing  the  study  of  the  pimelic  acids  various  methods  have 
since  been  ti'ied  with  the  object  of  preparing  monosubstituted  pimelic 
acids  and  disubstituted  pimelic  acids  of  the  type 

COOH-CHR-(CH2)3-CHR'-COOH, 

•containing  dissimilar  radicles. 

AYlien  trimethylenechlorobromide  reacts  with  the  sodium  deri- 
vative of  ethylic  ethylmalonate,  ethylic  a'-chloropropyl  ethyl  inalo- 
nate,  (COOCoH5)2-C(C,H5)-CH2-CHo-CH2Cl,  is  obtained,  and  this 
substance  when  digested,  in  alcoholic  solution,  with  the  sodium 
derivative  of  ethylic  malonate  yields  ethylic  ethylpentanetetracarb- 
oxylate,  (COOC2H5)3-C(CoH5)-(CHo)3-CH(COOC2H5)o,  a  colourless  oil 
boiling  at  275^  (75  mm.).  On  hydrolysis,  this  ethereal  salt  yields  a  poly- 
basic  acid,  which  at  200°  loses  carbon  dioxide  forming  ethyl  pimelic 
acid,  COOH-CH(aH5)-(CH2)3-CHo-COOH,  a  colourless  oil  which 
boils  at  260-^-265°  (82  mm.);  the  etliyl  salt  boils  at  198—200° 
(82  mm.)  ;  the  amide  is  cry.stalline  and  melts  at  145°. 

Ethyl  methylpimelic  acid,  COOH-CH(Me)-(CH2)3'CH(Et)'COOH, 
was  also  prepared,  by  a  method  which  differs  somewhat  from  that 
•described  above.  The  sodium  compound  of  ethylic  ethyl  malonate 
was  digested  in  methyl  alcoholic  solution  with  chlorniethoxypropane, 
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€lCH2-CHo-CH2-0-CH3  (Ti'ans..  15, 596),  and  the  resultinir  methylic  me 
thoxypropyletliylmalonate,(COOCH3)o-C(a.H3)-CH2-CHo-CH,-0-CH3, 
a  colourless  liqaid  boiling  at  180'  (43  mm.)  converted  into  the  acid 
by  hydrolysis. 

This  acid,  on  distillation,  yields  methoxypropanethylacetic  acid, 
COOH-CH-(C2H3)-CH2-CH,-ck-0-CH3,  which  boils  at  250°,  and 
when  treated  with  hydrobromic  acid  is  converted  into  a'-bromo- 
propylethylacetic  acid,  COOH-CH(C2H5)-CH2-CH2'CH2Br. 

The  ethereal  salt  of  this  acid  was  then  digested  with  the  sodium 
compound  of  ethylic  methylmalonate ;  the  resulting  ethylic  ethyl  me- 
thylpentanetricarboxylate,  C02Et-CH(C2H3)-(CH2)3-C(CH3)(CO,Et)2, 
a  colourless  oil  which  boils  at  227 — 230°  (60  mm.),  hydrolysed, 
and  the  tricarboxylic  acid  heated  at  200°,  until  evolution  of  cai'bon 
dioxide  had  ceased.  The  residual  crude  acid,  after  distillation  in  vacuo 
after  some  months,  deposited  colourless  crystals,  which  repeatedly  re- 
crystallised,  melted  at  about  73^  and  consisted  of  pure  ethyl  methvl- 
pimelic  acid ;  the  mother  liquors  from  these  crystals  contain  a  lower 
melting  acid,  which  is  probably  a  stereoisomeride. 

60.  "  Homologues  of  butauetetracai^boxylic  acid,  and  of  adipic  acid." 
By  Bevan  Lean,  D.Sc,  B.A.,  Bishop  Berkeley  Fellow  of  Owens 
College. 

When  acted  on  with  sodium  ethylate,  ethyl  butanetetracarboxylate 
forms  a  disodium  derivative,  which  reacts  readily  with  the  iodides 
or  chlorides  of  the  alcohol  radicles.  A  detailed  study  has  been 
made  of  the  dimethyl-,  diethyl-,  dicetyl-,  aud  dibenzyl-derivatives  so 
obtained. 

These  derivatives  on  hydrolysis  yield  tetracarboxylic  acids,  of  the 

general  formula  gQQ^>CR-CH2-CH2-CR<^Q^^,  possessing  some 

remarkable  properties,  which  appear  not  to  have  been  observed  in 
the  case  of  any  other  organic  acids.  These  acids,  although  they 
contain  four  carboxyl  groups,  do  not  in  all  cases  behave  as  tetrabasic 
acids.  On  determining  their  basicity  by  titration  with  potassium 
hydrate  solution,  some  of  them  act  as  dibasic  acids ;  notably  is  this 
the  case  w^th  dibenzvlbutanetetracai'boxylic  acid,  the  result  being  the 
same  whether  phenol  phthaiein  or  litmus  is  used  as  the  indicator. 
On  the  other  hand,  dimethyl-,  diethyl-,  and  dicetyl-butanetetracarb- 
oxylic  acids  give  different  results,  according  as  phenol  phthaiein  or 
litmus  is  employed  as  the  indicator.  They  appear  tetrabasic  with 
phenol  phthaiein,  while  lower  results  are  obtained  with  litmus  solu- 
tion. And,  further,  whilst  the  silver  and  calcium  salts  of  dimethyl- 
and  diethyl-butanetetracarboxylic  are  found  to  be  tetrabasic,  those 
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prepared   in  the  same  way  from  dibenzyl-  and    dicetylbatanetetra- 
carboxjlic  are  found  to  be  dibasic. 

In  connection  with  the  apparently  anomalous  character  of  these 
tetracarboxylic  acids,  evidence  is  adduced  from  the  work  of  Thomsen 
and  Massol  on  the  "  Heat  of  Neutralisation  of  Acids,"  and  of  Ostwald 
Walker  and  others  on  the  "  Dissociation  Constants  of  Acids  "  to  show" 
that  the  affinity  of  a  polybasic  acid  is  a  complex  function  of  the 
atVmities  of  the  several  groups  which  it  contains,  and  that  the  actions 
of  one  or  moi'e  groups  cannot  be  removed  without  affecting  the 
affinities  of  ihe  rest ;  and,  in  general,  that  the  chemical  character  of 
a  group  of  elements  within  a  molecule  depends  not  alone  upon  itself, 
but  also  upon  the  nature  of  those  in  the  presence  of  which  it  is 
found. 

The  disubstituted  butanetetracarhoxylic  acids,  when  heated  at 
200 — 210",  readily  lose  two  molecules  of  carbonic  anhydride,  yielding 
disubstituted  adipic  acids,  which  invariably  exist  in  two  modifica- 
tions, differing  usually  from  one  another  in  a  marked  manner  in 
melting  point,  solubility,  and  other  physical  properties ;  for  instance, 
dimethyladipic  acids  melt  at  70 — 72°  and  142°,  diethyladipic  acids 
melt  at  51 — 53°  and  136°,  dibenzyl adipic  acids  melt  at  152°  and 
211—213°. 

On  heating  the  disubstituted  adipic  acids  in  sealed  tubes  with 
acetyl  chloride,  in  no  case  was  an  anhydride  obtained,  but  in  view  of 
the  recent  work  of  Manasse  and  Rupe  (Ber.,  27,  1818)  on  /3-methyl- 
adipic  acid  it  is  possible  that  suflBcient  precautious  were  not  taken 
to  prevent  the  access  of  moisture  from  the  air.  Whilst,  however,  no 
anhydride  was  obtained,  it  was  found  that  whether  the  higher 
melting  or  lower  melting  modification  Avas  employed,  a  partial  con- 
version of  the  one  into  the  other  was  effected,  so  that  the  product 
consisted  of  a  mixture  of  the  two. 

61.  "  Contributions  to  the  chemistry  of  cellulose.    1.  Cellulose  sulphu- 
ric acid  and  the  products  of  its  hydrolysis."     By  A.  L.  Stern,  D.Sc. 

When  cotton  cellulose  is  added  to  strong  sulphuric  acid,  it  dissolves  ; 
if  the  solution  be  diluted,  neutralised  with  baryta,  and  filtered,  a 
solution  of  barium  cellulose  disulphate  is  obtained.  The  free  acid, 
C,;H803(S04H)2,  may  be  obtained  by  removing  the  barium  by  sulphu- 
ric acid;  it  is  very  unstable,  and  almost  impossible  to  isolate.  The 
barium  salt  may  be  obtained  by  concentrating  its  aqueous  solution 
and  adding  alcohol,  when  it  is  thrown  down  as  a  syrupy  precipitate, 
which  may  be  dried  by  first  dehydrating  with  strong  alcohol,  then 
exposing  in  a  vacuum  over  sulphuric  acid,  and  finally  heating  in  a 
current  of  dry  air  at   190^  until   it   ceases  to  lose  weight.     Thus  ob- 
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tained,  it  is  a  white  or  slighflj-colourecl  glassy  powder,  very  hygro- 
scopic, soluble  in  all  proportions  in  water,  and  precipitated  from 
strong  solutions  by  alcohol. 

When  an  aqueous  solution  of  cellulose  disulphuric  acid  is  boiled 
with  dilute  sulphuric  acid,  it  is  hydrolysed.  This  reaction  takes 
place  in  two  stages,  which  are,  however,  not  sharply  marked  off  from 
one  another.  In  the  first  stage,  sulphuric  acid  is  eliminated,  and  the 
disulphuric  acid  is  gradually  converted  into  cellulose  monosulphuric 
acid,  C6H904'S04H,  no  other  product  being  formed.  In  the  second 
stage,  cellulosic  acids  containing  less  sulphuric  acid  are  formed,  and 
also  dextrose.  The  analytical  results  indicate  the  presence  of  only 
two  of  these  acids,  i.e.,  CHigOg-SO^H  and  H-Cp.HigOg-SOiH. 

By  no  method  of  fractional  precipitation  was  it  possible  to  obtain 
^ny  one  of  the  barium  salts  of  these  acids  in  a  state  of  purity 
although,  when  working  with  them,  it  was  evident  that  their  solu- 
bility in  dilute  alcohol  differed.  As  the  purified  compounds  contained 
molecular  proportions  of  these  salts,  it  was  evident  that  they  combine 
together.  It  was  also  frequently  observed  that  the  sugar  combined 
with  some  of  the  salts,  and  thus  explained  the  unsuccessful  attempts  to 
obtain  it  in  a  crystallisable  condition.  It  was,  however,  undoubtedly 
dextrose. 

The  barium  salts  and  free  acids  are  all  readily  diffusible,  and,  when 
examined  by  Raoult's  method,  they  give  indications  of  a  low  mole 
cular  weight. 

62.  "  The  chlorination  of  aniline."    By  J.  J.  Sudborough,  Ph.D. 

The  author  finds  that  when  chlorine  is  passed  into  a  solution  of 
aniline  in  chloroform  to  saturation,  parachlor-,  2  . 4-dichlor-  and 
2.4.  6-trichloraniline  are  formed. 

The  preparation  and  properties  of  2.4.  6-trichlorbenzoic  acid  and 
2.4. 6-trichlorbenzoyl  chloride  are  also  described.  The  former 
crystallises  from  boiling  water  in  long,  prismatic  needles,  which  meH 
at  160°.  The  acid  chloride  is  an  oil,  which  boils  at  257°  and  is 
remarkably  stable  towards  both  boiling  water  and  alcohol. 

63.  "  Condensation  of  benzil  with  ethyl  malonate."    By  Francis  R.  Japp, 
F.R.S.,  and  W.  B.  Davidson,  M.A.,  B.Sc. 

By  the  condensing  action  of  sodium  ethoxide  on  a  mixture  of  benzil 
and  ethyl  malonate,  the  authors  have  obtained  two  compounds  : 
(1)  the  monethjl  ester  of  benzoinylmalonic  acid, 

CeH.-CO 
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■^hicli  crystallises  in  large,  lustrous  prisms  melting  at  134°,  and  yields 
a  very  spnringlv  soluble   sodium  salt  ;  and  (2)  desrlenenialonic  acid, 

C.H,-C:C(COOH),  ,  ,     "  u-        fion- 

I  •  ,  which  Torms  acicular  crystals  melting  at  io(J  . 

When  tlie  former  compound  is  warmed  witli  glacial  acetic  acid,  ifc 
parts  with  water,  and  is  converted  into  tlie  monethyl  ester  of  the 
latter. 

Fuming  hydriodic  acid,  at  its  boiling  point,  transforms  desylene- 
malonic  acid  into  a  mixture  of  Victor  Meyer  and  Oelkers'  desylacetic 
acid  (m,  p.  160°)  and  Klingemann's  dipbenylcrotolactone  (m.  p. 
151'0°),  carbon  dioxide  being  eliminated  in  the  process. 

When    heated  above  its  melting  point,  desvlenemalonic  acid  parts 

.  ,,.       ,      ,  .      \,    CeH5-C:CH-C00H 

with  carbon  dioxide,  vieldmg  desyleneacetic  acid,  i 

This  substance  was  obtained  in  two  forms,  melting  respectively  at 
150°  and  168^,  both  of  which  gave,  on  analysis,  fig-ures  agreeing  vv'ith 
the  foregoing  formula ;  but  the  authors  incline  to  regard  this  as  due 
to  dimorphism  rather  than  to  stereoisomerism,  as  the  former  modifica- 
tioti,  on  keeping,  spontaneausly  changed  its  melting  point,  and,  after 
a  lapse  of  two  or  three  weeks,  melted,  like  the  latter,  at  168°. 
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Alembic  Club  Reprints.  No.  5.  Extracts  from  the  Micrograpliia  : 
or  some  physiological  descriptions  of  minute  bodies.  By  R.  Hooko, 
F.R.S.    (16(35).     52  pp.     Edinburgh  [printed],  London  1894.     Svo. 

Alembic  Club  Reprints.  No.  6.  The  Decomposition  of  the  Fixed 
Alkalies  and  Alkaline  Earths.  By  Humphry  Davy  (1807-8). 
51  pp.     Edinburgh  [printed],  London  1894.     Svo. 

Alembic  Club  Reprints.  No.  7.  The  Discovery  of  Oxygen. 
Part  I.  Experiments  by  Jos.  Priestley,  LL  D.  (1775).  55  pp. 
Edinburgh  [printed],   London  1894.     Svo. 

Alembic  Club  Reprints.  No.  S.  The  Discovery  of  Oxygen. 
Part  2.  Experiments  by  C.  W.  Scheele  (1777).  46  pp.  Edinburgh 
[printed],  London  1894.     Svo. 

Ostwald's  Klassiker  der  Exakten  Wissenschaften. 

No.  21.  TJeber  die  Wanderungen  der  lonen  -nahrend  der  Elek- 
trolyse.  Abhandlungcn  von  W.  Hittorf  (1853-59). 
Erster  Theil.  Herausgegeben  von  W.  Ostwald. 
87  pp.,  1  pi.     Leipzig  1891.     Svo. 

No.  22.  Untersuchungen  iiber  das  Radikal  der  BenzoesJiui'e  von 
Woehler  und  Liebig  (1S32).  Herausgegeben  von 
H.  Kopp.     43  pp.,  1  pi.     Leipzig  1891.     Svo. 

No.  23.  Ueber  die  Wanderungen  der  lonen  T\iihrend  der  Elek- 
trolyse.  Abhandlungen  von  W.  Hittorf  (1853-59). 
Zweiter  Theil.  Herausgegeben  von  W.  Ostwald. 
142  pp.,  1  pi.     Leipzig  1891.     Svo. 

No.  25.  Unterredungen  und  Mathematische  Demonstrationen 
iiber  zwei  neue  Wissenszweige,  die  Mechanik  und  die 
Fallgesetze  betreffend  von  Galileo  Galilei.  Heraus- 
gegeben von  A.  von  Oettingen.  66  pp.  Leipzig  1891. 
Svo. 

No.  26.  Abhandlung  iiber  die  Constitution  der  organischen 
sauren  von  Justus  Liebig  (1838).  Herausgegeben 
von  H.  Kopp.     86  pp.     Leipzig  1891.     Svo. 
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No.  27.  Untersucbungen  iiber  die  Kakodylreihe  von  R.  Bun- 
sen  (1837-43).  Herausgegebeu  von  A.  von  Baeyer. 
148  pp.     Leipzig  1891.     8vo. 

Ko.  34.  Photocliemisciie  Untersuchungen  von  R.  Bunsen  und 
H.  E.  Roscoe  (1855-59).  Erste  Hiilfte.  Heraus- 
gegeben  von  W.  Ostwald.  96  pp.    Leipzig  1892.    8vo- 

Xo.  35.  Versuch  die  bestimmten  und  emfaclieu  Verhaltnisse 
aufzufinden,  nacli  welchen  die  Bestandtbeile  der  un- 
organischen  Natur  niit  einander  verbundea  sind  von 
J.  Berzelius  (1811-12).  Herausgegeben  von  W.  Ost- 
wald.  218  pp.    Leipzig  1892.     8vo. 

Iso.  38.  Photocliemisciie  Uutersucliungen  von  R.  Bunsen  und 
H.  E.  Roscoe  (1855-59).  Zweite  Halfte.  Heraus- 
gegeben von  "W.  Ostwald.  107  pp.  Leipzig  1892. 
8vo. 

Xo.  39.  Die  in  der  Atmospbare  vorbandenen  Organisirten 
Korperchen,  Priifuug  der  Lehre  von  der  Urzengung. 
Abliandlung  von  L.  Pasteur  (1862).  Uebersetzt  von 
Dr.  A.  Wieler.     98  pp.,  2  pi.     Leipzig  1892.     8vo. 

Ko.  40.  Zwei  Abhaudlungen  iiber  die  Wiirme.  Yon  A.  L. 
Lavoi.sier  und  P.  S.  De  Laplace.  (Aus  den  Jabren 
1780  und  1784.)  Herausgegeben  von  J.  Rosentbal. 
74  pp.     Leipzig  1892.     8vo.  (in  progress). 

Ko.  42.  Das  Volumgesetz  gasformiger  Verbindungen.  Abband- 
lungen  von  Alex,  von  Humboldt  und  J.  F.  Gay- 
Lussac  (1805-8).  Herausgegebeu  von  W.  Ostwald. 
42  pp.     Leipzig  1893.     8vo. 

Trois  Traitez  de  la  Pbilosopbie  Naturelle  non  encore  imprimez. 
Le  Secret  Livre  du  Artepbiu.s;  plus.  Les  Figures  Hieroglipbiques 
de  N.  Flamel,  &c.     103  pp.     Paris  ]612.     4to. 

Elektrocbemie.  Ibre  Gescbicbte  und  Lebre.  Yon  Dr.  "W.  Ost- 
^Yald.     Lief.  1 — 4.     Leipzig  1894.     8vo. 

Bibang  till  Kongl.  Svenska  Vetenskaps-Akademiens  Handlingar. 
Kittonde'Bandet.     Afdel.  1—4.     Stockbolm  1894.     8vo. 

Electric  Waves:  being  researches  on  tbe  propagation  of  electric 
action  witb  finite  velocity  tbrougb  space.  By  Dr.  Heinricb  Hertz. 
Tran.slation  by  D.  E.  Jones,  B.Sc.    xv-i-278  pp.    London  1893.    8vo. 

Watts'  Dictionary  of  Chemistry.  Revised  and  entirely  rewritten  by 
M.  M.  P.  Muir,  M.A.,  and  H.  F.  I^Jorley,  M.A.,  D.Sc.  Vol.  lY. 
London  1894.     8vo. 

Micro-Organisms  in  Water:  their  significance,  identification  and 
removal.  By  Percy  Frankland,  Ph.D.,  and  Mrs.  Percy  Fraukland. 
xi -1-532  pp.     London  1894.     8vo. 
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Wohler's  Gi^undriss  der  Organischen  Cheniie  von  Dr.  Rudolph 
Fittig.     Elfte  Auflage.     xxiii  +  455 — 1116  pp.    Leipzig  1887.    8vo. 

Cheniische  Praparatenkuiide  von  Dr.  Adolf  Bender  und  Dr.  Hugo 
Erdmaim.     Bd.  2.      Stuttgart  1894.     8vo. 

Adressbuch  fiir  die  Deutsche  Mechanik  und  Optik.  Von  Fr. 
Harrwitz.     404  +  104  pp.     Berlin  1804.     8vo. 

Minerva.  Jahrbuch  der  gelehrten  Welt.  Dritter  Jahrgang. 
1893-94.     Strassburg  1894.     12mo.     xvi  +  861  pp. 

Descriptive  Catalogue  of  Essential  Oils  and  Organic  Chemical 
Preparation.s.  Bj  F.  B.  Power,  Ph.D  ,  &c.  New  York  1894.  8vo. 
v  +  96  pp. 
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At  the  next  meeting  of  the  Socieir,  on  Thursday,  Xovember  loth, 
the  following  pipers  will  be  read: — 

(1.)  The  alkaloids  of  CoryJalis  cava.  T,  Corjdaline,  Part  IV. 
11.  Corjbulbine.     By  Professor  J.  J.  Dobbie  and  A.  Lander. 

(2.)  Salphonic  derivatives  of  camphor,  Part  II.  By  F.  Stanley 
Kipping,  TJ.Se.,  and  W.  J.  Pope. 

(3.)  Halosen  derivatives  of  camphor.  Part  I.  By  F.  Stanley 
Kipping,  D.Sc,  and  W,  T.  Pope. 

(4.)  Dimethylpimelic  acid.     By  F.  Stanley  Kipping,  D.Sc. 

(5.)  Attempts  to  estimate  sulplmr  compounds  in  the  atmosphere. 
Bv  W.  H.  Gates. 
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CEETIFICATES   OF   CANDIDATES   FOE   ELECTION 
AT  THE  NEXT  BALLOT. 

December  6tli,  1894. 


N.B. — The   names  of  those  who  sigu  from  "  General  Knowledge  " 
aie  printed  in  italics. 

Allen,  Frederick  John, 

Phoenix  Chemical  Works,  Poplar. 
lyianufacturing  Chemist.  Associate  of  the  Royal  College  of 
Science,  London,  in  Chemistry.  Studied  Science  pinvately  for  one 
year,  and  then  for  three  years  at  the  Royal  College  of  Science.  Has 
been  for  15  months  and  is  now  Chemist  in  the  Laboratory  of  Messrs. 
Fredk.  Allen  &.  Sons,  Phoenix  Chemical  Works,  Poplar. 

T.  E.  Thorpe.  W.  Palmer  Wynne. 

Chapman  Jones.  J.  W.  Rodger. 

A.  E.  Tutton.  Jno.  Allen. 

William  A.  Tilden.  David  Howard. 

TJios.  Tyrer.  Wm.  Pearc>\ 

Allibon,  George  H,, 

Earlsfort,  Straadmillis  Road.  Belfast. 
Chemical  Woi'ks  Manager  for  Messrs.  Richardson  Bros.  &  Co., 
manui-e  maniifacturers,  &c.,  Belfast.  For  three  years  Assistant  to 
Alfi-ed  Smetham,  Esq.,  F.I.C.,  F.C.S.,  &c.,  Analytical  Chemist, 
Brunswick  Street,  Liverpool.  For  seven  years  Chemist  to  the 
Phospho  Guano  Company,  Ltd.,  Seacombe,  Cheshire.  For  two  and  a 
half  years  Chemist  and  Works  Manager  for  Messrs.  Richardson  Bros. 
&  Co.,  vitriol  and  manure  niannfactiirers,  Belfast. 

G.  T.  Glover.  Alfred  Smetham^. 

Bernard  Dyer.  Edward  Davies. 

Conrad  Gerland. 

AUport,  John , 

32,  Lancaster  Park,  Richmond,  S.W. 
Science  Tutor.     M.A.  of  Camb.  Univ.     Senior  Op.  ^lathl.  TripoF, 
1879,      Science    Master    in    the    Roval    College,    Colombo,    teaching 
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mainly  Cliemistiy  and  some  Physics,  1887-93.  Stndied  advanced 
Quantitative  Analysis  and  made  Chemical  investigations  for  session 
1893-94  in  the  University  College,  Nottingham,  and  obtained  the 
College  prize  in  these  subjects. 

Frank  Clowes.  J.  Bernard  Coleman. 

R.  Lloyd  Whiteley.  Edgar  B.  Truman. 

Llewellyn  L.  Garbutt.  S.  J.  Pentecost. 

Henry  Forth. 

Allworthy,  Samuel  William, 

Mosaphir,  Cave  Hill  Road,  Belfast. 
Medical   pi-ofession.     M.A.,    M.D.,    T.C.D.       Diplomate    in    State 
Medicine.       Obtained   Scholarship  in   Experimental   Science   (vahie 
£90)   from   Trinity  College,   Dublin.     Member  British   Institute  of 
Preventive  Medicine,  &c. 

Robert  Barklie.  Hugh  Woods,  M.D. 

A.  Wynter  Blyth.  Theodore  Maxivell,  M.D.,  B.Sc. 

A.  H.  McConuell. 

Barlet,  Stephane, 

47,  Bassett  Road,  W. 
Teacher.     Bach,   es   Sc.   (Univ.    Gall.).     Senior  Assistant    Master 
and  Lecturer  on  Physical  Sciences   and   Chemistry  at  the  Mercers' 
School,  E.C.  (4  years). 

William  Briggs.  Yivian  B.  Lewes. 

Henry  Durham.  W.  Popplewell  Bloxam, 

Herbert  Jackson. 

Blackmore,  Henry  Spencer, 

206,  South  9th  Avenue,  Mount  Vernon,  New  York,  U.S.A. 
Chemist  (Experimenting  and  Investigating).     Graduate  of  College 
of     Pharmacy,    N.Y.  City.      Assistant    Chemist    in    Laboratory    of 
McKessin  &  Robbins. 

Arthur  H.  Elliott.  Henry  A.  Mott. 

James  H.  Stebbins,  jun.  C.  F.  Chandler. 

Herbert  Lloyd. 

Boulton,  James, 

Craford  Mills. 
Manufacturing  Chemist.     In   the  Interest  of    trade  as  a  Chemical 
Manufacturer. 

G.  Russell  Beardmore.  Rudolph  Messel. 

W.  C.  Young.  F.  E.  Adams. 

E.  G.  Helming. 
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Boyd,  D.  R., 

Mason  College,  Birmingham. 
Demonstrator  of  Chemistry  in  Mason  College,  Birmingham.     B.Sc, 
Glasgow  University.     Late  "Donaldson"  Research  Scholar,  Glasgow 
University. 

Pei'cy  F.  Frankland.  G.  G.  Henderson. 

Matthew  A.  Parker.  Walter  G.  McMillan. 

C.  F.  Baker. 

Brame,  John  Samuel  Strafford, 

36,  Howard  Street,  Gloucester. 
Analytical  Chemist.  Served  five  years  as  Articled  Pupil  in  the  County 
Laboratory  for  Gloucestershire,  a-nd.  afterwards  two  years  as  Assist- 
ant. During  this  time  was  also  Assistant  Master  in  the  Gloucester 
School  of  Science.  Have  also  taken  all  the  Chemistry  Courses  at  the 
Royal  College  of  Science,  London. 

T.  E.  Thorpe.  George  Embrey. 

W.  Palmer  W}Tine.  J.  W.  Rodger. 

William  Tate. 

Bruce,  James, 

10,  Selwood  Terrace,  Fulham  Road,  S.W. 
Student  of  Chemistry.     An  Associate  in  Chemistry  (1st  Class)  of 
the  Royal  College  of  Science,  South  Kensington.     At  present  engaged 
in  Research  worn  at  the  Royal  College  of  Science. 

T.  E.  Thorpe.  William  A.  Tiklen. 

W.  Palmer  Wynne.  Chapman  Jones. 

.J.  W.  Rodger. 

Burm.an,  George  William., 

9,  Ebor  Terrace,  Woodhouse  Hill,  Hunslet,  Leeds. 
Analytical  Chemist.  I  am  an  Analytical  Chemist,  employed  by 
the  Leeds  Steel  Works,  Ltd.,  where  I  have  been  for  over  six  years. 
JStudied  at  the  Leeds  School  of  Science  and  Technology,  distinguish- 
ing myself,  taking  1st  Class  Honours  Chemistry,  also  hold  certificate 
for  the  Chemistry  and  Manufacture  of  Iron  and  Steel. 

J.  Wertheimer.  Ed.  Rawlins. 

E.  H.  Saniter.  Hvgh  Barclay. 

H.  Broadhent. 

Bush,  William, 

Eastgate  Villa,  Chepstow  Road,  Newport,  Mon. 
Principal  of  the  Newport  (Mon.)   Technical  Schools   and  Director 
of  Technical  Education   for  the  County  Borough   of  Newport.     1st 
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Class  Honours  and  Medal  in  the  Cit.j  Guilds  examinations  in  Photo- 
g-raph}-,  in  Electrometallurgy,  and  in  Ii'on  and  Steel  Manufacture. 
Desires  to  become  a  Fellow  in  order  to  obtain  the  advantage  of  the 
library  and  periodicals,  &c. 

Geo.  R.  Thompson.  John  Parry. 

Lionel  M.  Jones  /.  11'.  liodger. 

Vy'm.  Tate. 

CameroHj  Alexander, 

13,  Stonenest  Street.  Tolliugton  Park,  London,  IS". 
Analytical  Chemist.  Studied  for  two  and  a  half  years  Practical  and 
Theoretical  Chemistry  with  Messrs.  R.  R.  Tatlock,  Readman,  & 
Thomson,  City  Analysts,  Glasgow.  At  present  Chief  Assistant  to 
Mr.  F.  J.  Lloyd,  Analytical  Chemist,  London.  Contributed  paper  on 
"  The  Estimation  of  Silica"  to  Chemical  Neics  for  13th  April,  1894. 
Fredk.  J.  Lloyd.  G.  Smith. 

James  Cameron.  D.  Corrie. 

Robert  R.  Tatlock.  Wm.  Rintorrl. 

Horatio  Ballautyne. 

Catherall,  Ezra, 

Harecrofts,  Wilsden.  Bradford,  Yorks. 
Headmaster  Hebden  Bridge  Organised  Science  School.  Associate 
of  the  Royal  College  of  Science,  London  (Chemistry  1st  Class).  In 
the  examination  for  the  Associateship  I  obtained  tlie  third  place  in 
Class  I  in  Organic  and  Analytical  Chemistry,  and  the  first  place  in 
Class  1  in  Chemical  Physics. 

T.  E.  Thorpe.  W.  Palmer  Wynne. 

J.  W.  Rodger.  A.  E.  Tut  ton. 

William  Tate. 

Chambers,  Joseph  F., 

Grammar  School,  Darsley,  Glos. 
Headmaster.     Student  of  the   Royal   College  of  Science,  London. 
Lecturer  on  Chemistry  under  Gloucester  County  Council. 
T.  E.  Thorpe.  A.  E.  Tuttou. 

Fred.  J.  Hambly  Williom  Tah'. 

Percy  F.  Franhland. 

Coote,  Arthur  Herbert, 

8,  Laurel  Terrace,  Bradgate  Road,  Catford,  S.E. 
Assistant   to   Professor  Hodgkinson,  Artillery  College,  Woolwich. 
Six    and    a   half   years    Assistant  to   H.  B.    Baker,    Esq.,   M.A.,  in 


199 

Chemical  Laboratory.  Dahvicli  College.  London  University  2nd 
Class  Honours  in  Chemistry  at  hit.  Sci.,  Jnly,  1894.  Published,  as 
joint  author,  abstracts  of  two  papers  in  Cliem.  Soc.  Proceedings. 

Walter  A.  Voss.  W.  R.  E.  Hodgkinson. 

H.  Breretou  Baker.  Walter  N".  Edwards. 

John  J.  Pilley.  F.  H.  Costc. 

Deakin,  John  William, 

Xorthwich. 
Manufacturing  Chemist.  For  15  years  a  ^Manufacturing  Chemist. 
Paid  special  attention  to  matters  relating  to  preparation  of  pure 
chemicals.  Conducted  research  in  those  matters  which  have  bear- 
ing upon  the  bases  used  in  Organic  Research.  I  have  also  worked 
specially  npon  the  Chemistry  of  Photogi-aphy.  Have  also  conducted 
research  and  practical  work  in  the  leather  manufacture  in  connection 
witli  the  treatment  of  salted  hides. 

Fredk.  H.  Bowman.  J.  J.  Howitt. 

T.  A.  Reid.  Francis  Henry  Tate. 

Douglas  Herman. 
Dixon,  William, 

102,  Spring  Street,  Bniy,  Lanes. 
Head  Teacher,  Chemistry  and  Physics  Departments,  Municipal 
Technical  School,  Bury.  Studied  for  two  years  at  the  Royal  College 
of  Science,  South  Kensington,  London,  under  Professor  Dr.  E. 
Frankland,  Professor  F.  Guthrie,  Professor  T.  M.  Goodeve,  &c. 
Passed  1st  Class  in  all  Divisions  of  Chemistry.  Holder  of  many  1st 
Class  Teacher's  Certificates  of  the  Science  and  Art  Department. 
Student  for  several  years  at  Owens  College,  Manchester,  in  Chemistry, 
Physics,  Theoretical  Mechanics,  Mathematics,  German,  &c.  Member 
of  the  Society  of  Chemical  Industry.  Fellow  of  the  Imperial  Insti- 
tute. I  have  been  engaged  teaching  Chemistry,  Physics,  &c.,  for  the 
last  15  years. 

W.  H.  Barr,  L.R.C.P.S.  William  Marshall. 

Thos.  Stenhouse.  Wm.  A.  Knight. 

Thos.  W.  Berry.  F.  W.  Westaway. 

Doherty,  William  Michael, 

Robert  Street,  Marrickville,  Sydney,  N.S.W. 
Assistant  to   Government    Analyst,   Sydney,    iST.S.W.       Author  of 
two  papers  contributed  to  the  Australasian  Association  for  the  Ad- 
vancement of  Science — "  Composition  of  Lucerne  "  and  also  "  On  the 
Fuod  Value  of  the  Cavendish  Banana." 

WilKam  M.  Hamlet.  John  C.  H.  Mingaye. 

J.  H.  Maiden.  Edward  H.  Rennie. 

George  A.  Byrn. 
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Duncan,  Cecil  Cooke, 

Rojal  Agricultui-al  College,  Cirencester. 
Demonstrator  of  Chemistry,  Rojal  Agi'icaltural  College,  Ciren- 
cester. Author  of  the  following  papers  : — "  The  Production  of  Pure 
Metallic  Copper  in  a  Crystalline  Condition,"  Froc.  Chem.  Soc,  1890, 
p.  95.  "  Ueber  die  Diffusion  von  Sauerstoff  und  Stickstoff  inWasser," 
"  Beitrage  znr  Kenntniss  der  Respiration  der  Fische,"  C.  Duncan  and 
F.  Hoppe-Seyler.  In  Hoppe-Sejler's  Zeif.  f.  Physiol.  Chem..  17. 
Heft  2—3.     1892, 

John  M.  Thomson.  Herbert  McLeod. 

Herbert  Jackson.  G.  S.  Johnson. 

Edward  Kinch. 

Dunn,  Frederic, 

83,  Packington  Street,  Kcw.  Melbourne. 
Analytical  Chemist  (Public  Analyst  to  the  city  of  Xelbourne, 
South  Melbourne,  Collingwood,  &c.).  For  ten  years  Senior  Assistant 
to  J.  Cosmo  Xewbery,  Esq.  (Scientific  Superintendent  of  the  Indus- 
trial and  Technological  Museum,  Melbourne).  For  many  years  Lecturer 
on  Chemistry  at  the  Scotcli,  Wesley,  and  Ormond  Colleges.  About 
two  years  Chief  Inspector  of  Explosives,  and  Analyst  to  the  Depart- 
ment of  Mines,  Victoria.  For  nine  years  Public  Analyst  to  the  cities 
of  Melbourne,  South  Melboui'ne,  Collingwood,  Fitzroy.  &c.,  which  I 
still  act  for. 

C.  R.  Blackett,  J.P.,  Government  Analyst,  &c. 

Ferd.  von  Mueller.  Orme  Masson. 

J.  B.  Kii'kland.  John  Joseph  Eastick, 

Dutson,  Lewis  Benjamin  Saltwell, 

14,  Vicarage  Place,  Walsall,  Staffordshire. 
Lecturer  on  Organic  Chemistry.  1881  to  1885,  Student  of 
Chemistry  at  Walsall  Science  and  Art  Institute.  1885  to  1887, 
Demonstrator  of  Chemistry  at  Bourne  College,  Quinton.  Student  of 
Chemistry  at  Birmingham  and  Midland  Institute,  &c.  October,  1887, 
to  June,  1888,  Student  of  Chemistry  at  Normal  School  of  Science. 
February,  1889,  to  October,  1889,  glass  and  enainel  analyst.  Septem- 
ber, 1890,  to  present  time.  Teacher  of  Chemistry  at  Walsall  Science 
and  Art  Institute.  Have  obtained  1st  Class  Inorganic  N.S.S.,  1st 
Glass  Honours  Pract.  S.  and  A.  D.,  2nd  Class  Honours  Theor.  S 
and  A.  D. 

T.  E.  Thorpe.  W.  R.  Eaton  Hodgkinson. 

Chapman  Jones.  A.  E.  Tutton. 

A.  R.  Gower. 
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Everett,  John  Garwood, 

29,  High  Street,  Windsor. 
Pharmaceutical   Chemist.     Was   a   Student  under  Dr.  Attfield,  at 
the    Pharmaceutical    Society's    School,    and   as    a    Pharmacist.       Is 
desirous  of  keeping  up  his  scientific  Chemistry,  and  in  order  to  do  so 
is  anxious  to  have  access  to  current  chemical  literature. 
John  Attfield.  R.  H.  Parker. 

W.  H.  Symons.  J.  Napier. 

Wy7idhani  B.  Bunstan.  Thos.  P.  Blunt. 

Chas.  Uviney. 

Fogg,  Charles  A., 

48,  Kent  Street,  Bolton,  Lanes. 
Science  Demonstrator  at  the  Organised  Science  School,  Bolton. 
Commenced  my  studies  in  Theoretical  and  Practical  Chemistry  at  the 
Manchester  Grammar  School  (Science  Section),  and  continued  after- 
wards at  the  Owens  College,  Manchester.  Also  studied  Industrial 
Chemistry  subjects  at  the  Manchester  Technical  School.  Instructor 
in  Chemistry  in  the  above  Science  School,  having  taught  large  classes 
in  Inorganic  and  Organic  Chemistry  (Theoretical  and  Practical)  foi' 
the  past  eight  years.  Technological  Chemistry.  Studied  this  subject 
(Theor.  and  Pract.)  at  Owens  College,  Manchester. 

Jno.  L.  Whiteside.  George  H.  Hurst. 

R.  L.  Taylor.  G.  H.  Bailey. 

Francis  Jones.  William  B.  Mason. 

F.  E.  Adams. 

Forbes,  Donald  Gordon, 

Shillingstone,  near  Blandford,  Dorset. 
Mining  Engineer.  First  at  Cooper's  Hill  Engineering  College, 
where  he  studied  Chemistry,  then  served  under  Geo.  Attwood, 
F.C.S.,  &c.,  for  three  years,  partly  at  nickel,  cobalt,  and  copper  works 
and  laboratory  at  Sudbury,  Ontario,  Canada,  and  partly  at  the  Gold 
Reduction  Works  at  Fairview,  British  Columbia,  where  he  was 
engaged  in  working  the  cyanide  process  of  gold  extraction,  and 
engaged  in  assaying  gold,  silver,  copper,  and  lead  minerals  and  their 
products,  &c. 

Geoi"ge  Attwood.  W.  Pellew  Harvey. 

W.  Bezant  Lowe.  W.  H.  Hudlestun. 

Hugo  Milller. 

G reeves,  Alfred, 

Southlands  Training  College,  Battersea,  S.W. 
Research   Assistant   in    Chemistry   at    Royal  College   of    Science, 
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London.  Three  years  at  the  Sulphnric  Acid  and  Chemical  Manure 
Works  of  Messrs.  Thos.  Farmer  and  Co.,  North  AYoolwich.  Two 
years  at  Finsbury  Technical  College.  Associate  of  Royal  College  of 
Science,  Londoii,  in  Chemistry  (1st  Class). 

T.  E.  Thorpe.  R.  Meldola. 

William  A.  Tilden  F.  R.  Japp. 

W.  Palmer  Wynne. 

Hall,^John, 

Spring  Bank,  Leftwich,  Xorthwich. 
Manager  of  salt  works.     Two  years  Student  in  the  Owens  College 
Laboratories.     Engaged  for  1"J  yeai's  in  Chemical  Industry. 
H.  B.  Dixon.  Sydney  Young. 

Arthur  Harden.  G.  H.  Bailey. 

Arthur  Sviithells. 

Haworth,  Edward, 

Hyndbnrn  Bridge,  Clayton-le-Moors,  Accringtou. 
Fellow  of  the  Victoria  University  (in  Faculty  of  Science).  1st 
Class  Honours  (Chemistry)  B.Sc.  Examination,  Victoria  University. 
Scholar  and  Fellow  of  the  Victoria  University.  Dalton  Chemical 
Scholar  of  the  Owens  College.  Author  of  two  papers  in  Journ.  Chem. 
Soc. 

W.  H.  Perkin,  jun.  Arthur  Harden. 

G.  H.  Bailey.  Wm.  A.  Bone. 

H.  B.  Dixon. 

Helms,  Albert, 

8,  Bridge  Street,  Sydney,  N.S.W. 
Analytical  Chemist.      Ph.D.  :  late  assistant  to  Dr.  A.  W.  Hofmann 
and  teacher  in  Chemistr}'  at  Berlin  University  ;  late  Lecturer,  Sydney 
University. 

W.  :M.  Hamlet.  John  C.  H.  Mingaye. 

J.  H.  Maiden.  Edward  H.  Rennie. 

Ed-win  Quayle. 

Higgs,  Martin  Stanger,  F.E.S., 
Clarence  House,  Gloucester. 
Metallurgical  and  Analytical  Chemist.  Pupil  and  assistant  for  five- 
years  to  G.  Embrey,  Esq.,  Public  Analyst  to  the  city  and  county  of 
Gloucester.  Student  in  Metallui-gical  Department,  Mason's  Science 
College,  Birmingham,  during  session  1890-91  ;  obtained  1st  Class 
Senior  Certificate  in  Practical  ]\retallurgy,  under  Dr.  Tilden.  Late 
Chemist  to  the  Midland  Coal,  Coke,  and  Iron  Company,  Newcastle, 
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Staffs.,  1892-93,  under  Mr.  H.  Pilkington,  F.C.S.  Ai.  present 
Chemist  to  Richard  Thomas  and  Company,  Limited,  Tin  and  Iron- 
plate  Works,  fSydney,  Gloucestershii-e. 

J.  T.  Ainslie  Walker.  Herbert  Pilking-ton. 

William  A.  Tilden.  W.  W.  J.  :N'icol. 

George  Embrey.  B.  Meldola. 

Hogg,  Alexander  Frederick, 

73,  Stanhope  Road,  Darlington. 
Science    Master    in     the    Grammar     School,    Darlington.        M.A. 
(Cantab.).      Graduate  in  Science  Honours;  member  of  Sidney  Sussex 
College.     Four  years'  wcn-k  as  a  Teacher  of   Chemistry  to  boys  and 
adult  classes. 

F.  H.  Neville.  J.  T.  Dunn. 

W.  F.  Keating  Stock.  John  Spiller. 

JohiiM.  Thomson.  Arthur  Smiihells. 

Charles  T.  Hey  code.  Wm.  Harkness. 

Jones^  George  Cecil, 

Fylton,  Bristol. 
Aualytical  Chemist      Associate  of  the  City  and  Guilds  Institute. 
For  18  months  assistant  to  Messrs.  Belbing  and  Passmore,  Analytical 
Chemists. 

Henry  E.  Armstrong.  F.  Stanley  Kipping. 

Gerald  T.  Moody.  W.  Palmer  Wynne. 

Arthur  R.  Ling. 

Knight,  James, 

John  Street  School,  Bridgeton,  Glasgow. 
Teacher  (Head  of  Secondary  Dept.,  John  St.  P.S.,  Glasgow). 
M.A.,  B.Sc.  (Glasgo.v)  in  departments  of  Chemistry  and  Geology. 
Huntexian  Medallist  in  Geology.  Lecturer  on  Foods  and  Dietetics 
to  the  Glasgow  School  of  Cookery,  West-end  School  of  Cookery. 
Lecturer  on  Physiology  and  Hygiene  at  the  Higb  School  of  Glasgow. 
Head  of  the  Chemical  Laboratory,  John  St.  School. 

John  Ferguson.  G.  G.  Henderson. 

J,  T.  Bottomley.  James  J.  Dobbie. 

A.  Humholdt  Sexton.  Rohert  R.  Tatlock. 

Ladell,  Richard  S., 

4,  Colquitt  Street,  Liverpool. 
Chemical  Assistant.     Assistant  to    Dr.   A.   B.   Griffiths,  F.R.S.E., 
&c.     Engaged  in  Chemical  Research.     Author  of    papers  "  On  the 
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Essential  Oil  of  Lemon  "  {Ohemical  Neivs,  vol.  69,  p.  20)  ;  and  oblier 
papers,  in  course  of  25iiblication,  "  On  the  Terpeneless  Essential 
Oils."  Joint  author,  with  A.  B.  Griffiths,  of  paper  "  Sur  une 
Ptomaine  extraite  des  Urines  dans  la  Grippe  "  (L'ompfes  Bendus  de 
V Academie  des  Sciences,  Paris,  tome  117),  &c. 

A.  B.  Griffiths.  H.  Follows. 

Alexander  Hay.  Lionel  Cooper. 

W.  Herbert  Walden.  William  Crookcs. 

JS.  FranMand.  Wm.  Odling. 

James  Deioar.  Playfair. 

Lean,  Bevan,  B.A,,  D.Sc.  (Lond.), 

Dalton  Hall,  Victoria  Park,  Manchester. 
Demonstrator  in  the  Chemical  Labox-atories,  Owens  College,  Man- 
chester. Foi;r  years  Student  in  Chemistry,  Owens  College.  Three 
years  researching  at  O^vens  College.  Author  of  following  papers  in 
Journ.  Chem.  Soc.  : — (1.)  "  The  Behaviour  of  Ethylene  on  Explosion." 
(2.)  "  Some  Homologues  of  Butane  Tetracarboxylic  Acid  "  (not  yet 
published).  In  Mai/ch.  Memoirs: — (1.)  '"The  Extension  of  Flame  in 
Explosions."  (2.)  '•  The  Transmission  of  Explosions  across  Air 
Gaps." 

Harold  B.  Dixon.  W.  H.  Perkiu,  jun. 

Arthur  Harden.  G.  H.  Bailey. 

Wm.  A.  Bone,  Gilbert  J.  Fowler. 

Lewis,  W.  H., 

The  Laboratory,  Exeter  School. 
Senior  Science  Master,  Exeter  School.    B.A.,  Oxon.     Late  Scholar 
of   Jesus   College.       Honoui-s    in    Natural    Science  Schools,   Oxford. 
Formerly  Lecture  Assistant  at  the   University  Chemical  Laboratory, 
Oxford. 

W.  J.  Russell.  F.  D.  Chattaway. 

H.  Lloyd  Snape.  D.  H.  Nagel. 

W.  W.  Fisher.  Y.  H.  Yeley. 

MacDonald,  George  William, 
15,  Stanley  Gardens,  N.AV. 
Research  Student.    Exhibition  Scholar,  1851.    Bachelor  of  Science. 
Scholar    and    Exhibitioner    of    the    University    of    Melbourne.     Has 
assi.sted  the  Professor  in  practical  teaching  of  Chemistry. 

William  Ramsay.  John  Norman  Collie. 

John  Shields.  Edward  C.  Cyril  Baly. 

N.  T.  M.  Wilsmore. 
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McCutcheon,  James, 

Laboratory,  Carluke,  N.B.,  or  Marclimont,  Lanark,  N.B. 
Lecturer  on  Chemistry  and  Agriculture  to  the  County  Council  of 
Lanarkshire.  For  three  years  Lecturer  on  Chemistry  and  Agriculture 
for  the  County  Council  of  Lanarkshire.  During  this  period  he  has 
delivered  30  lectures  on  these  subjects  at  Biggar,  Carluke,  Carawath, 
East  Kilbride  (2  Sessions),  and  Lesmaliagow  (2  Sessions).  During 
the  ensuing  session  he  has  to  deliver  30  lectures  on  Theoretical  and 
Practical  Chemistry  and  the  Principles  of  Agriculture,  at  Biggar 
(2nd  Session),  Carluke  (2nd  Session),  Carmunnoch,  East  Kilbride 
(3rd  Session),  and  Strathaven.  He  has  charge  of,  and  lectures  in,  the 
County  Council  Laboratory  at  Carluke.  Author  of  "  Principles  of 
Agriculture  "  (R.  L.  Holmes,  Glasgow). 

J.  Falconer  King.  Robert  Wallace. 

T.  Rhymer  Marshall.  G.  H.  Gemmell. 

W.  Ivison  Macadam. 

Makin,  Charles  James  Shaw, 

51,  Earls  Court  Square,   London,  S.W. 
Analytical  Chemist.     Formerly  a  Student  of  the  Royal  College  of 
Science,  South  Kensington,  where  he  has   taken   the  full  courses  of 
instruction  in  Theoretical   (Inorganic   and  Organic)  Chemistry,  and 
in  Laboratory  Practice. 

T.  E.  Thorpe.  W.  Palmer  Wynne. 

J.  W.  Rodger.  William  Tate." 

A.  E.  Tutton.  Chapman  Jones. 

G.  S.  Newth.  A.  P.  Luif. 

Newton,  Charles  Butterworth, 
Gas  Works,  Rotherham. 
Civil  Engineer.  Gas  and  Water  Engineer  to  the  Corporation  of 
Rotherham.  Honours  Medallist  in  Gas  Manufacture,  City  and 
Guilds  of  London  Institute.  Engaged  in  the  manufacture  of  gas, 
sulphate  of  ammonia,  sulphuric  acid,  and  analytical  chemistry  con- 
nected therewith ;  also  in  the  collection  and  purification  of  water  for 
the  supply  of  60,000  persons. 

Thos.  P.  Blunt.  Leonard  Temple  Thorne. 

J.  Holliday.  Thos.  Duxbury. 

Henry  Ellison. 

Ornaerod,  Thos., 

Sackville  Street,  Bai^nley,  Lanes. 
Head   Master,    Carlton   Road    School,    Burnley.       Student  in  the 
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Chemical    Laboratory    of   the    Ov\'ens  College  for  Sessions   1891-92, 
1892-93.     Inter.  B.Sc.  (London),  1st  Division. 

W.  H.  Parkin,  jun.  G.  H.  Bailey. 

P.  J.  Hartog.  G-.  J.  Fowler. 

/.  M.  Murraij. 

Pronde,  James, 

13,  0;ik  Terrace,  Halifax. 
Soap  Works   Chemist    and  Manager.       1st   Certificate  Prize    and 
Bronze   Medal    for    Soap    Manufacture    (City    and     Guilds),    1894. 
Chemistry  Certificate,  1891-92.     Interested  in  all  that  appertains  to 
the  chemistry  of  soap  making. 

W.  H.  Wood.  Thos.  Hoigate. 

Herbert  W.  Seely.  Thorp  Whitaker. 

F.  F.  Bond,  M.li.  IF.  H.  mdiardson. 

Quinn,  Gerald  G., 

7,  Albert  Street,  Xewcastle,  Staffordshire. 
Demonstrator  in  Chemistry  and  Physics  at  the  Hanley  Highei- 
Grade  School.  1st  Class  As.sociate  (in  Chemistry)  at  the  Royal 
College  of  Science,  1890-93,  and  Prizeman  in  Chemical  Quantitative 
Analysis.  I  have  taught  classes  in  Chemistry,  1888-89  and  1887-88, 
at  the  Manchester  School  Board's  Science  Classes,  and  was  Demon- 
strator in  Chemistry  and  Physics  at  the  Norwich  Higher  Grade 
School,  and  now  occupy  a  similar  position  at  the  Hanley  Higher 
Grade  Sciiool. 

T.  E.  Thorpe.  W.  Palmer  Wynne. 

Chapman  Jones.  A.  E.  Tutton. 

William  Tate. 

Riddick,  David  Gibson, 

Stores  Dept.,  Gi-eat  Eastern  Railway,  Stratford. 
Analytical    Chemist.      With  Dr.   Kinnaird  Belford,  Xorthumber- 
land.     For  12  years   Chemist   to  Stores  Department,  Great  Eastern 
Railway. 

Chas.  E.  Eastick.  William  Xewton,  Ph.D. 

R.  H.  Harland.  B.  E.  R.  Xeulands. 

John  A.  11.  Netvlands. 

Saunder,  Charles  Stirling, 

1U3,  Victoria  Street,  Westminster. 
Licentiate  of  Royal  College  of  Physicians  of  London,  1887.     Senior 
Prizeman  in  Chemistry  at  the  Royal  Grammar  School,    Lancaster, 
Midsummer,     1876.      Queen's    Prizeman    in    Chemistry    (1st    Class) 
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ill  the  Government  Examination  in  Science,  May,  1875.     A  Ist  year's 
Demonstrator  of  Chemistry,  Charing  Cross  Hospital,  1882. 

F.  A.  Abel.  J.  C.  Butterfield. 

Robt.  X.  Lennox.  Fred  Braby. 

John  Attfield.  ArtJurr  J.  Dickinson. 

Scorer,  Alfred  George, 

Abercorn  Lodge,  Upper  Hamilton  Terrace,  N.W. 
Teacher  of  Agriculture  and  Science  connected  therewith.  Member 
of  the  Koyal  Agricultural  College  (by  examination).  Holder  of 
1st  Class  Certificate  in  Senior  Examination  of  Royal  Agricultural 
Society  of  England.  Have  also  passed  the  examination  at  Surveyors' 
Institution  for  the  Professional  Associateship,  and  am  waiting 
election. 

Ed>vard  Kinch.  J.  Augustus  Voelcker. 

A.  It.  Bloxam.  James  Muir. 

G.  German,  jun.  H'liry  J.  Staples. 

Smith,  Claude, 

Ha'seriug,  Romford,  Essex. 
At  present  engaged  in  research  work  relating  to  Agricultural 
Chemistry  [R.S.  Griint,  1894].  Formerly  Student  of  Chemistry  in 
King's  College,  London.  Author  of  the  following  commnnications  : 
"  The  Xatural  Oxy-Celluloses  *'  and  "  Xote  on  the  Production  of 
Fnrfurol."  Chem.  Soc.  JouraaL  65.  472,  479. 

John  M.  Thomson.  R.  Warington. 

Herbert  Jackson.  Chas.  Fred.  Cross. 

Edward  Bevan.  J.  Augustus  Voelcker. 

E.  W .  Voelcker. 

Taylor,  Albert, 

2,  Torkington  Street,  Edgeley,  Stockpoi't. 
Lecturer  in  Chemistry,  Dyeing,  itc,  at  the  Stockport  Technical 
School.  Tv.o  years  Lecturer  in  Chemistry  and  Physics  at  Little- 
borough  Technical  Institute.  1st  Class  Honours  (Science  and  Art 
Department)  in  Theoretical  and  Practical  Inorganic  and  in  Practical 
Organic  Chemistry,  and  2nd  Class  Honours  in  Theoretical  Oreranic 
Chemistry.  2nd  Class  Honours  Practical  ^letallurgy,  and  2nd  Class 
Honours  in  Theoi'etical  Metallurgy  and  in  Physiogi-aphy.  Also 
1st  Honours  in  'Wool  Dyeing  (City  and  Guilds  of  London  Institute). 
R.  J.  Brown.  Walter  ~^\.  Gardner.  James  Grant. 

Geo.  A.  Shaw.  J.  Wild. 
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Vaux,  Cuthbert, 

11,  Thoniliill  Park,   Suiiderlaud. 

Brewer.  1st  Prizeman,  "ind  year  Associatesliip  of  Science,  Durham 
University,  and  University  Certificate  in  Chemistry.  Studied  Bao- 
teriolofy  in  Professor  Jargenson's  Laboratory,  Copenhagen,  with 
Certificate  of  Proficiency.  Also  studied  at  University  College.  Xow 
partner  and  brewer  in  Messrs.  Vans  &  Sons,  Sunderland. 
Lawrence  Briant.  Arthur  J.  Starey. 

Thos.  TVatsou  Lovibond.  William  Fowler. 

Charles  Ranken.  P.  Phillips  Bedsun. 

Henry  H.  Whitehead. 

Wagner,  William  G., 

101,  Leadenhall  Street,  E.C. 
Analytical  Chemist.    Now  Practicing  Analytical  Chemist.    Articled 
to  H.  W.  Wallis,  B.A.,  F.C.S.,  F.I.C.,  and  former  Assistant  to  Alfred 
H.  Allen,  F.I.C.,  F.C.S.,  and  C.  G.  Moor,  M.A.,  F.C.S. 

H.  W.  Wallis,  F.I.C.  Alfred  H.  Allen. 

Otto  Hehner.  Watson  Smith. 

C.  G.  Moor.  Frank  L.  Teed. 

Warren,  William  L., 

12,  Westland  Row,  Dublin. 

Analytical  Chemist.  For  three  years  a  Student  in  the  Royal 
College  of  Science  for  Ireland  in  Chemistry,  Assaying,  &c.  Analyst 
during  the  last  12  months  to  Messrs.  Richardson  &  Fletcher,  Chemical 
Manure  Manufacturer.s,  Dublin. 

W.  X.  Hartley.  Hugh  Ramage.  Ernest  Clark. 

TT'.  E.  Adeneij.  Jos.  Eeddrop. 

Waterhouse,  Robert, 

101,  Leadenhall  Street,  London,  E.C. 
Analytical  Chemist.  Articled  five  years  to  Alfred  H.  Allen,  Esq., 
F.C.S.,  F.I.C,  Sheffield.  Attended  lectures  by  W.  C.  Williams,  Esq., 
B.Sc,  Firth  College,  Sheffield,  obtaining  Chemistry  Cei-tificate. 
Eip-hteen  months  at  the  University  of  Jena,  Germany,  Lectures  and 
Practical  Chemistry  by  Dr.  Knorr  (who  first  prepared  antipyrine). 
Assistant  to  Messrs.  Allen  &  Moor.  Xow  practising  as  Waterhouse 
&  Wagner,  Analysts,  101,  Leadenhall  Street,  E.C. 

Alfred  H.  Allen.  Otto  Hehner. 

C.   G.  Moor.  Arthur  Colefax. 

Wallis  Jenkins.  Jas.  Baynes. 
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Wilson,  Christopher, 

The  Grammar  School,  Manchester. 
Laboratory  Assistant  and  Assistant  Lecturer  in  Chemistry.  Assis- 
tant at  the  University  Chemical  Laboratory,  Cambridge,  from  Janu- 
ary 16,  1873,  to  August  31,  1880.  Assistant  Lecturer  in  Chemistry 
at  the  Beyer  Chemical  Laboratory,  the  Grammar  School,  Manchester, 
from  September  1,  ]  880,  and  now. 

Francis  Jones.  Alexander  Scott, 

W.  J.  Sell.  Charles  T.  Heycock. 

H.  J.  H.  Fenton.  William  French. 

Wilson,  Robert  Hanbury, 

Washing  Stocks  Farm,  Bromsgrove. 
Analytical  and  Agricultural  Chemist.      Author  of  papers  "  On  the 
Composition  of  the  Fen  Soils  of  South  Lincolnshire  "  (Ghem.  News,  70, 
153):  "On  Stalfordshire  Clay   Ironstones"  (Chem.  News,  70,  168;, 
&c.     At  present  time  engaged  in  research  work. 

Harold  Follows.  H.  J.  Mousley. 

A.  B.  Griffiths.  Lionel  Cooper. 

Geo.  A.  Pingstone.  Thomas  A.  Pooley, 

William  Crookes.  James  Dewar. 

JE.  FraiMand. 

Wilson,  Alexander  Poole, 

Maypole  House,  Knocklong,  Co.  Limerick. 
Chemical  Analyst.  For  three  years  Student  at  University  College, 
Liverpool;  then  Student  Assistant  under  Dr.  J.  C.  Brown  for  two 
years  ;  two  years  as  Analyst  to  Messrs.  ISTewton,  Keates,  &  Co.,  St. 
Helens ;  and  for  the  last  18  months  Analyst  to  Maypole  Dairy 
Company. 

J.  Campbell  Brown.  Charles  A.  Kohn. 

W.  Collingwood  Williams.  Herbert  B.  Stocks. 

S.  G.  Rawson. 

Wood,  John  Cundell, 

3,  Belford  Terrace,  Sunderland. 
Medical   Officer  of  Health.       Lie.  Col.  Surgeons  ;    Lie.  Col.  Phy- 
sicians,   L.M.    Diploma    in    Public    Health,    Edinburgh.       Fellow 
British  Institute  of  Public  Health.     Fellow  of  Incorporated  Societv 
of  Medical  Officers  of  Health,  &c. 

John  C.  Hewlett.  Chai'les  Ranken. 

C.  T.  Kingzett.  E.  H.  Barland. 

Jas.  Baynes. 
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Young,  James, 

4,  Plumstead  Common  Road,  Woolwicb. 
Instructor  of  Chemistry,  R.M.  Academy,  "Woolwich.  Associate 
Royal  College  of  Science,  London.  Formerly  Royal  Exhibitioner 
and  Royal  Scholar  R.C.Sc,  Lond.  Selected  by  Civil  Service  Com- 
mission for  above  appointment  in  1889.  Published  a  note  "  On  the 
Action  of  Dry  Sulphur  Dioxide  on  Dry  Salts  "  with  Dr.  Hodgkin- 
son  in  B.A.  Reports,  1892. 

W.  R.  Eaton  Hodgkinson.  T.  E.  Thorpe. 

Percy  F.  Frnnkland.  G.  D.  Liveing. 

Chapman  Jones. 
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Xovember  16th,  1894.     Dr.  Ai-mstrong,  President,  in  the  Chair. 

Mr.  A.  E.  Tanner  was  formally  admitted  a  Fellovr  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  John 
Melrose  Arnot,  The  Bally  Paper  Mills,  Calcutta;  Edward  Elliott, 
Messrs.  Reekitt  &  Sons.  Hull  ;  Harry  Harris,  The  Pulo  Brani  Smelt- 
ing "Works,  Singapore  ;  Richard  Ernest  Kenyon,  Ashville  College, 
Harrogate ;  George  Holman  Kingdon,  B.A.,  Taddyforde  House, 
Exeter;  Alexander  MacFarlane,  Patt  Street,  Ancoats,  Manchester; 
Arthur  !Mar.shall,  Go,  Fairholme  Road,  West  Kensington,  TV. 

Of  the  following  papers,  those  marked  *,  were  read. 

*64.  "  Sulphonic  derivatives  of  camphor.    Part  II."    By  F.  Stanley 
Kipping,  Ph.D.,  D.Sc,  and  William  J.  Pope, 

In  this  paper  the  authors  describe  the  sulphonic  bromides  and 
chlorides  of  camphor,  bromocamphor,  and  chlorocamphor  which  have 
been  referred  to  in  previous  notes  (Proc,  1894,  163,  164).  The  be- 
haviour of  dextro-rotatory-  camphorsulphonic  bromide  has  now  been 
fully  examined,  and  presents  many  features  of  interest. 

Dextro-rotatory  camphoi-sulphonic  bromide,  CioHigO-S02Br,  is  ob- 
tB,ined  in  large  orthorhombic  octahedra,  the  crystaliographic  con- 
stants of  which  approximate  very  clo.sely  to  those  of  dextro-rotatory 
camphorsulphonic  chloride  (Tmns  ,  1893,  548).  The  axial  ratios  of 
these  sulphonic  derivatives  are  as  follows. 

CoHijO-SO.Cl  a:h:€^  0  9980  :  1  :  10368 
C.oH„0-SO,Bi'  a  ih  :c~  0-9816  :  1  :  10249; 
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The  substances  ai'e  therefore  isomorphous,  and  consequently  possess 
the  same  constitution.  The  sulphonic  chloride  almost  invariably  cry- 
stallises in  tetrahedra,  which,  however,  exhibit  the  positive  and 
negative  hemi-octahedral  forms  ;  the  hemihedral  character  of  this 
substance  is  thus  placed  beyond  doubt.  The  sulphonic  bromide,  on 
the  other  hand,  usually  crystallises  in  orthorhombic  octahedra,  which, 
from  their  geometrical  form,  would  seem  to  be  holohedral.  The  com- 
plete analogy  between  the  bromide  and  chloride  is  demonstrated, 
however,  by  the  fact  that  the  bromide  crystallises  in  tetrahedra  on 
varying  the  conditions  of  crystallisation.  A  careful  crystallographic 
comparison  of  the  octahedral  and  tetrahedral  forms  of  the  sulphonic 
bromide  showed  conclusively  that  the  difference  bjtween  them  is 
only  one  of  habit,  and  is  not  due  to  a  difference  between  their 
crystalline  structures. 

The  inactive  camphorsiilphonic  bromide  which  the  authors  have 
prepared  has  even  less  of  the  characteristics  of  a  definite  racemic 
modification  than  the  corresponding  sulphonic  chloride.  In  the 
latter  case  the  non-racemic  nature  of  the  compound  could  not  be 
demonstrated  ;  in  the  case  of  the  sulphonic  bi-omide,  the  evidence 
against  the  existence  of  a  true  racemic  modification  is  much  more 
definite.  By  crystallising  the  inactive  sulphonic  bromide  from 
ethylic  acetate  solution  it  may  be  partially  resolved  into  the  two 
oppositely  active  constituents.  Further,  the  solution  deposits  large 
butterfly-shaped  twin  crystals  ;  on  examining  these,  the  two  wings 
are  found  to  consist  of  the  two  oppositely  active  modifications.  The 
Jnsvo-  and  dextro-isomerides  therefore  twin  together  without  forming 
a  true  racemic  modification. 


*65.  "  Halogen  derivatives  of  camphor."    By  F.  Stanley  Kipping,  Ph.D., 
D.Sc,  and  William  J.  Pope. 

Seven  new  halogen  derivatives  of  camphor  have  been  obtained- by 
heating  the  sulphonic  chlorides  and  bromides,  Avhich  ai'e  described  in 
the  preceding  and  in  other  papers,  at  temperatures  below  200"  ;  the 
following  is  a  list  of  the  compounds  thus  prepared. 

Dextrorotatory  chlorocaraphor,  C10H15OCI ;  inactive  chlorocamphor 
C10H15OCI.  Dextrorotatoiy  bromoc imphor,  doHisOBr  ;  inactive 
bromocr.mphor,  CmHisOBr.  Dichlorocamphor,  CioHijOCl...  Uibromo- 
camphor,  CioHuOBrj.     Chlorobromocamphor,  doHuOClBr. 

The  bromochlorocamphor,  which  is  doubtless  produced  on  heating 
bromocamphorsulphonic  chloride  has  not  yet  been  obtained  in  a  state 
of  purity,  owing  to  the  fact  that  secondary  changes  occur  during  its 
formation,  giving  rise  to  a  somewhat  complex  product. 
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The  dihalogen  derivatives,  and  some  of  the   mono^alogen  dcriva 
tives,  notably   the  optically  inactive  hroniocamphor,    are   very   well 
characterise'!  substances,  aud  have  been  examined  crystallographic- 
ally  ;  very  interesting  cases  of  dimorphism  and  of  polymorphism  have 
also  been  met  with,  and  have  been  carefallv  studied. 


*66.  "  Dimethylpimelic  acid."    By  F.  Stanley  Kipping,  Ph.D.,  D.?c. 

In  preparing  2  :  G-diacetylheptane,  for  the  purpose  of  studying  its 
behaviour  on  reduction  (Trans.,  1893,  63,  111),  the  author  and 
Mackenzie  obtained,  as  a  bye-prodnct,  an  acid  of  the  composition 
C9H16O4,  which,  judging  from  its  method  of  formation,  was  to  be  re- 
garded as  aa'-dimethylpimelic  acid,  C02H-CHMe[CfiJ3-CHMe-CO,H. 
This  acid,  after  careful  purification,  was  obtained  in  well  defined 
crystals,  melting  at  80—81°  (Trans.,  1891,  59,  569). 

A  short  time  after  th.e  publication  of  this  paper  a  dimethylpimelic 
acid,  having,  doubtless,  tbe  same  constitution  as  the  compound  just 
mentioned,  was  prepared  by  Perkin  and  Prentice  (Trans.,  1891,  59, 
818),  and  also  by  Zelinsky  (Ber.,  24,  3997)  ;  in  both  cases,  however, 
the  melting  point  dilfered  from  that  given  by  the  author  and  Mac- 
kenzie. Perkin  and  Prentice  found  the  melting  point  to  be  7-4 — 76°, 
and,  being  cognisant  of  the  earlier  observations,  they  repeatedly  re- 
crystallised  their  acid,  but  without  effecting  any  change  ;  Zelinsky, 
who  appears  to  have  overlooked  the  paper  by  the  author  and 
^Mackenzie,  gave  the  melting  point  as  71 — 73°,  and  having  obtained 
at  the  same  time  an  oily  acid  of  the  composition  C9Hi604,  he 
suggested  that  the  latter  was  a  stereoisomeric  form  of  the  crystalline 
acid. 

These  statements  having  thrown  some  doubt  on  the  accuracy  of 
the  observations  made  by  the  author  and  Mackenzie,  and  the  whole 
matter  being  in  an  unsatisfactory  condition,  the  aa'-dimethylpimelic 
prepared  by  the  hydrolysis  of  ethylic  dimethyldiacetylpimelate  was 
again  examined. 

The  crude  crystalline  product  began  to  soften  at  52 — 58'',  and 
usually  liquefied  completely  at  about  70^  ;  when  repeatedly  recrystal- 
lised  the  melting  point  gradually  rose,  and  finally  an  acid  melting  at 
80 — 81°  was  obtained  in  a  state  of  purity  ;  this  acid  was  identical 
with  that  (m.  p.  80 — 81°)  previously  described. 

The  crystalline  fractions  of  lower  melting  point  were  found  to  have 
the  same  composition  as  the  pure  acid  melting  at  80 — 81°,  a  fact 
which  indicated  the  presence  of  a  stereoisomeric  form,  but  all  attempts 
to  isolate  such  a  compound  by  fractional  crystallisation  were  unsuc- 
cessful.    Portions  melting  from  55  to  70°  were  therefore  treated  with 
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pliosphoras  pentachloride  and  aniline  successively,  and  the  products 
submitted  to  careful  fractional  crystallisation ;  in  this  way  two  anilides 
were  isolated,  one  melting  at  183—184?°,  the  other  at  154 — 155°,  and 
on  analysis  both  gave  results  agreeing  with  those  required  by  the 
anilide,  NHPh-C0-CHMe-[CH,]3-CH:\Ie-C0-NHPh. 

On  hydrolysis  they  both  gave  an  oily  acid,  which  was  ultimately 
obtained  in  well-defined  crystals ;  the  acid  from  the  anilide  of  higher 
melting  point  was  identical  with  the  compound  melting  at  80 — 81°, 
whereas  the  product  from  the  anilide  melting  at  154 — 155°  was  the 
sought  for  stereoisomeride,  and  melted  at  74'5 — 75°. 

aa'-Dimethylpimelic  acid,  like  the  lower  members  of  the  series, 
exists  therefore  in  two  physically  isomeric  modifications,  but  the  two 
forms  are  so  similar  in  properties  that  their  separation  is  not  easily 
accomplished. 

It  seems  probable  that  the  acid  described  by  Perkin  and  Prentice  is 
identical  "with  the  modification  melting  at  74"5 — 75°,  but  the  melting 
point  given  by  Zelinsky  leaves  the  nature  of  his  acid  quite  un- 
certain. 


*67.  "  Hexahydi'o-o-toluic  acid."    By  William  Goodwin  and  W.  H.  Perkin, 

jun.,  F.R.S. 

Some  time  since  one  of  us,  in  conjunction  with  P.  C.  Freer  (Trans., 
1888,  53,  208),  prepared  methylhexamethylene  carboxylic  acid  (hexa- 
hydro-o-toluic  acid)  from  the  product  of  the  action  of  methylpenta- 
methylenedibroraide  on  the  sodium  derivative  of  ethyl  malonate,  and 
described  it  as  a  colourless  oil  boiling  at  235 — ^236°.  Recently 
Markownikolf  has  studied  the  reduction  products  of  o-toluic  acid, 
obtained  by  treating  a  boiling  solution  of  the  acid  in  amyl  alcohol 
with  a  large  excess  of  sodium,  and  has  isolated  a  hexahydro-o-toluic 
acid,  which  boils  at  240°,  and  solidifies  on  cooling,  the  melting  point 
of  the  pure  acid  being  41°. 

This  wide  difference  in  the  properties  of  the  synthetical  acid  and 
the  acid  obtained  by  reduction  made  it  desirable  to  reinvestigate  the 
■whole  subject,  with  a  view  of  determining  the  reason  of  the  isomerism, 
and  in  order  to  do  this  we  have  prepared  considerable  quantities  of 
both  the  acids,  and  carefully  re-examined  their  properties,  with  the 
result  that  we  find  that  the  two  acids  are  undoubtedly  isomeric ;  the 
synthetical  acid  does  not  solidify  at  — 10°,  whereas  Markownikoff's 
acid  solidifies  at  ordinary  temperatures  with  the  greatest  ease. 

The  anilides  of  the  two  acids  also  differ  in  a  marked  manner,  as 
the  anilide  of  the  synthetical  acid  melts  at  66",  that  of  Markownikoff's 
acid  at  140°. 
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An  examination  of  the  formula  of  hexabych^o-o-tolnic  acid  at  once 
reveals  the  fact  that  this  acid  can  exist  in  two  stereoisomeric  forms, 

CH.       HC-CHj  CH.,     CH3C-H 

I     "  I  I     '  I 

CHo       HC-COOH  CHo  HC-COOH 

\  c  /  \ch/ 

Cis-form.  Trans-form. 

and  it  appears  that  the  two  acids  mentioned  above  are  in  reality  the 
two  stereoisomeric  forms  of  hexahydro-a-toluic  acid. 

This  view  is  not  improbable,  since  Baeyer  and  Rassow  {Anjialen, 
282,  140)  have  shown  that  the  somewhat  analogously  constituted 

p-phenylhexahydrobenzoic     acid,     C6H5*CH<^Ptt".ptt">CH'COOH, 

can  be  obtained  in  a  cis  and  trans  form. 

In  spite  of  a  number  of  experiments,  we  have  not  succeeded  in 
transforming  the  one  modification  into  the  other,  probably  because, 
owing  to  the  low  melting  point  of  the  solid  acid,  it  would  be  exceed- 
ingly difficult  to  isolate  it  from  admixture  with  the  liquid  acid. 


*68.  "The  addition  of  the  sodium  derivative  of  ethyUc  malonate  to 
ethylic  trimethylenedicarboxylate."  By  W.  A.  Bone,  Ph.D.,  and 
W.  H.  PerMn,  jun.,  F.R.S. 

If  a  mixture  of  ethylic  trimethylenedicarboxylate  with  the  sodium 
derivative  of  ethylic  malonate  be  digested  in  alcoholic  solution  a 
sodium  compound  is  formed,  which,  when  decomposed  "with  acids, 
yields  ethylic  butane  tetracarboxylate ;  additions  ha^-ing  taken  place 
thus,  with  disruption  of  the  trimethylene  ring, 

(C00C,H5)o-C<^^'  +  CHo.(COOC,H5)3  = 
CII2 

(COOC,H5)2-CH-CH,-CH2-CH(COOC,H5)2. 

Similarly,  when  the  sodium  derivative  of  ethylic  methylmalonate 
is  employed  in  this  reaction,  ethylic  methylbutanetetracarboxylate  is 
formed  (b.  p.  240 — 250°  (55  mm.)). 

This  ethereal  salt  on  hydrolysis  yields  the  corresponding  tetrabasic 
acid,  which  at  20^  loses  2  mols.  of  carbon  dioxide,  and  yields  methyl- 
adipic  acid,  C00H'CH(CHz)-CH2-CHo-CH.-CU0H,  a  colourless, 
crystalline  substance  which  melts  at  64°,  and  is  excessively  soluble 
in  water. 


*69.  "The  reduction  of  chlorides  of  organic  acids."  By  W.  H.  Perkini  jun., 
F.R.S.,  and  J.  J.  Sudborougb,  B.Sc. 

The  authors  have  found  that  aldehjdes  and  alcohols  may  be 
readily  prepared  from  acid  chlorides  by  acting  on  these  in  moist 
ethereal  solution  -with  sodium,  the  yield  obtained,  especially  in  the 
ease  of  the  chlorides  of  the  fatty  acids,  being  satisfactory. 

The  following  substances  have  been  obtained  by  this  method. 

«-Butyl  aldehyde  and  «-butyl  alcohol  from  ?i-bDtyryl  chloride. 
Isoamyl  aldehyde  and  isoamyl  alcohol  from  isovaleryl  chloride. 
Benzyl  alcohol  from  benzoyl  chloride. 
o-Tolyl  alcohol  from  o-toluic  acid  chloride. 

This  reaction  is  being  carefully  investigated  in  order  to  determine 
in  what  directions  it  is  applicable,  and  with  the  object  of  finding  the 
exact  conditions  for  obtainiufj  the  best  yields. 


70.  ";3;8-Ethyl  methyl  propionic  acid,  C.:H5CH(CH,)CHcC00H."    By 
W.  H.  Bentley,  B.Sc. 

This  acid,  •which  is  required  for  some  experiments  in  connection 
with  the  fusion  of  camphoric  acid  with  potash,  has  not  been  de- 
scribed. Its  preparation  and  properties  form  the  subject  of  the 
present  paper. 

Methyl  ethyl  ketone  was  reduced  by  sodium  in  moist  ethereal 
solution,  and  thus  converted  into  methyl  ethyl  carbinol.  This,  when 
treated  with  iodine  and  phosphorus,  yielded  secondary  butyl  iodide, 
CHa-CHI-CHo-CHa,  which  has  been  prepared  by  de  Luynes  (Bl  2,  3), 
who  obtained  it  from  erythritol  by  the  action  of  hydriodic  acid, 
and  by  "\Y\irtz  (Annalen,  152,  23),  by  the  addition  of  hydriodic  acid 
to  normal  butylene.     It  boils  at  117 — 118°. 

Ethyl  secondary  butyl  malonate  is  formed  when  this  iodide  re- 
acts with  the  sodium  derivative  of  ethyl  malonate.  It  distils  at 
228 — 231°,  and  when  hydrolysed  yields  the  corresponding  dibasic 
acid,  which  on  distillation  is  decomposed,  with  the  formation  of 
^yS-methyl  ethyl  propionic  acid,  C2H5CH(CH3)-CH,-COOH. 

The  pure  acid  boils  at  196°,  and  possesses  properties  similar  to 
those  of  th  \  higher  fatty  acids. 

In  order  to  facilitate  its  identification,  the  following  derivatives 
were  prepared. 

Ethyl  salt,  CsH,  -COOC.Hs  a  colourless  oil,  boiling  at  157—158°. 

Anilide,  CsHifCO-XH-CeHs,  crystallises  from  light  petroleum  in 
silky  needles,  m.p.  78°. 

p-Toluide,  C5H„-CO-I^'H-CtH7,  melts  at  75—76°. 
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[   ,71.  "The  alkaloids  of  Corydalis  cava.    Coiybulbine."    By  James  J. 
Dobbie,  M.A.,  D.Sc,  and  Alexander  Lauder. 

This  alkaloid  is  obtained  from  the  commercial  corydaline  supplied 
by  Schuchardt  of  Gorlitz,  by  either  of  the  following  methods. 

(1.)  The  crude  material  is  dissolved  in  hydrochloric  acid,  and  the 
solution  mixed  with  excess  of  soda,  which  throws  down  the  corydaline 
only.  The  filtrate  is  then  saturated  with  carbon  dioxide,  when  the 
corybulbine  separates  out. 

(2.)  The  crude  corydaline  is  repeatedly  exhausted  with  hot  alcohol, 
which  dissolves  out  the  greater  part  of  the  corydaline.  The  residue 
is  dissolved  in  a  large  quantity  of  boiling  alcohol,  from  which  the 
corybulbine  separates  on  cooling  as  an  exceedingly  fine  crystal- 
line powder.  It  is  purified  by  conversion  into  the  hydrochloride, 
which,  after  repeated  recrystallisation  from  water,  is  decomposed  by 
ammonia. 

Corybulbine  is  nearly  insoluble  in  water,  soluble  with  difficulty 
in  methyl  and  in  ethyl  alcohol,  and  insoluble,  or  nearly  so,  in  ether. 
It  dissolves  readily  in  carbon  bisulphide,  chloroform,  and  hot  ben- 
zene. It  is  also  soluble  in  solutions  of  the  caustic  alkalis.  An 
alcoholic  solution  of  the  alkaloid  rapidly  reduces  a  warm  solution 
of  silver  nitrate.  When  heated,  corybulbine  softens  at  210°,  but 
does  not  melt  till  238 — 240°.  A  solution  of  the  alkaloid  in  chloro- 
form is  dextro-rotatory. 

Corybulbine  has  the  formula  C21H.25XO4.  The  hydrochloride, 
CaiHasNOi'HCl,  is  obtained  in  clusters  of  prismatic  needles  by  dis- 
solving the  alkaloid  in  hot  dilute  hydrochloric  acid.  This  salt  is 
remarkable  for  the  difficulty  with  which  it  dissolves  in  water. 

The  acid  sulphate,  C2iH;5N04'H2S04,  is  prepared  in  the  same 
manner  as  the  hydrochloride.  It  dissolves  with  difficulty  in  hot 
water,  from  which  it  slowly  separates  on  cooling,  in  long  prismatic 
crystals. 

The  platinochloride,  (C2iH25N04)2H2PtCl6,  is  thrown  down  as  a 
pale  yellow  precipitate  on  adding  platinum  chloride  to  a  solution  of 
the  hydrochloride  in  water  containing  a  little  hydrochloric  acid. 

The  methiodide,  CoiHjoNOi'CHbI,  a  pale  yellow,  crystalline  sub- 
stance, is  prepared  by  digesting  the  alkaloid  with  a  mixture  of 
absolute  alcohol  and  methyl  iodide. 

When  acted  on  with  a  concentrated  solution  of  hydrogen  iodide, 
one  molecular  proportion  of  corybulbine  gives  three  molecular  pro- 
portions of  methyl  iodide. 
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72.  "  Coiydaline.    Part  IV."    By  James  J.  Dobbie,  M.A.,  D.Sc,  and 
Alexander  Lauder. 

When  subjected  to  the  action  of  nascent  chlorine,  corydaline  forms 
a  monochloro-derivative  CsoHj^ClXOi,  which  crystallises  from  water 
in  flat,  prismatic  crystals. 

The   specific  rotation  of  corydaline  has  been  found  to  be  +311°. 

Oxidation  ivith  Votassium  Permanganate. — The  authors  have  ex- 
amined the  mother-liquor  of  corydalinic  acid,  and  have  obtained 
from  it  several  new  oxidation  products.  The  mother  liquor  is  neu- 
tralised with  ammonia  and  precipitated  with  lead  acetate.  On 
decomposing  the  lead  precipitate  with  .sulphuretted  hydrogen  and 
concentrating  the  solution,  a  little  corydalinic  acid  tii^st  separates  out ; 
a  mass  of  crystals  then  slowly  deposits  which  consists  chiefly  of  hemi- 
pinic  acid  identical  with  that  obtained  from  narcotine,  mixed  with  a 
small  qunntity  of  a  nitrogenous  acid  which  has  not  yet  been  investi- 
gated. The  mother  liquor  filtered  from  the  lead  precipitate  slowly 
deposits  crystals  of  a  neutral  substance  having  the  formula  CuHisNOs. 
which  contains  two  methoxy-groups,  and  is  probably  an  oxy-deriva- 
tive  of  dimethoxy-isoquinoline. 

The  further  investigation  of  the  action  of  hydrogen  iodide  on 
corydalinic  acid  has  shown  that  the  chief  product  of  decomposition 
is  protocatechuic  acid. 

The  authors  conclude  from  the  results  which  they  have  obtained 
that  corydalinic  acid,  CnH5N(OCH3)4(COOH)4,  contains  both  a 
benzene  and  a  pyridine  ring  ;  that  by  the  action  of  hydrogen  iodide 
the  benzene  ring  is  split  off  in  the  form  of  protocatechuic  acid,  whilst 
the  nitrogenous  ring  is  broken  up  into  ammonia  and  the  non-nitro- 
genous corydalic  acid  described  in  a  former  paper.  The  appearance 
of  heraipinic  acid  amongst  the  products  of  the  oxidation  of  cory- 
daline would  be  accounted  for  by  the  oxidation  of  the  benzene  ring  of 
corydalinic  acid.  The  analysis  of  the  neutral  compound  shows  that  two 
of  the  methoxy-groups  are  attached  to  the  pyridine  ring  of  cory- 
dalin'cacid.  It  is  therefore  probable  that  corydaline  is  an  alkaloid  of 
the  same  type  as  papaverine,  narcotine,  and  hydrastine,  containing 
an  isoquinoline  and  a  benzene  nucleus,  but  of  simpler  constitution 
than  these  alkaloids,  inasmuch  as  the  two  nuclei  appear  to  be  united 
directly  to  one  another  and  not  through  an  intervening  carbon-atom. 


73.  "Attempts  to  estimate  sulphur  compounds  in  the  atmosphere."  By 
WilUam  H.  Gates,  1851  Exhibition  Science  Scholar,  Firth  College, 
Sheffield. 

The   paper  contains  an  account  of  attempts  made  to  estimate  the 


219 

tutal  amount  of  sulphur  com]iourids  present  in  the  atmosphere  of 
Sheffield. 

Various  forms  of  apparatus  and  different  oxidi^iing  agents,  such 
as  hydrogen  pei-oxide,  sodium  peroxide,  iodine,  and  potassium  per- 
manganate, were  tried,  but  in  none  of  the  experiments  was  it 
conclusively  proved  that  all  the  sulphur  compounds  present  in  the 
air  were  oxidised  and  retaiued  by  the  apparatus  used. 

The  results  of  the  determinations  tend  to  show  that  the  amounts 
of  sulphur  compounds  present  in  the  air,  which  have  been  previously 
published,  are  considerably  too  low,  and  that  none  of  the  forms  of 
apparatus  used  in  the  experiinents  described  are  capable  of  yielding 
correct  results. 
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At  tbe  next  meeting,  on  Tbursday,  December  6tb,  tbere  will  be  a 
ballot  for  the  election  of  Fellows,  and  the  following  papers  will  be 
read : — 

"  The  relative  behaviour  of  chemically  prepared  and  of  atmosphei'ic 
liquid  nitrogen,"     By  Professor  Dewar,  F.R.S. 

"  The  use  of  the  globe  in  the  study  of  crystallography."  By  J.  T. 
Buchanan,  F.R.S. 

"  The  latent  heat  of  fusion."     Hy  Holland  Crompton. 

"  New  Method  of  pi-eparing  dibydroxytartaric  acid."  By  H.  J.  H. 
Feuton. 

'•  Essential  oil  of  hops."     By  A.  C.  Chapman. 
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PROCEEDINGS 

OF   THE 

CHEMICAL    SOCIETY. 

No.  144.  Session  1894-95. 


December  6th,  \S9\.     Dr.  Ai*m.strong,  President,  in  the  Chair. 

Professor  P.  T.  Cleve,  of  Upsala;  Foreign  Member  of  the  Society, 
was  present  at  the  meeting,  and  sigaed  the  roll  of  Fellows. 

Messrs.  Arthur  P.  Hope,  William  F.  Mawer,  E.  C.  Thompson,  and 
Arthur  Ross  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  David 
Butler  Butler,  41,  Old  Queen  Street,  Westminster,  S.W. ;  Tom 
Crossman,  40,  Coldhurst  Street,  Oldham ;  Frederic  Weldon  Daw, 
Bishop's  Road,  Ebbw  Vale,  Mon. ;  Weldon  Hanson,  30,  Baker  Street, 
Middlesbro'-on-Tees ;  Walter  Harris,  B.A.,  Ph.D.,  Campbell  College, 
Belfast ;  Hugh  Hastings,  10,  Yew  Tree  Road,  Kidderminster  ;  James 
Albert  Offord,  46,  St.  Giles  Street,  Norwich ;  Thomas ,  Chilwell 
Sharrott,  Grendon  Lodge,  Atherstone ;  David  John  Williams,  Ty 
Newydd  Farm,  Garn  Dolbenmaen,  Carnarvon;  Evan,  Williams, 
Rochdale  Road  Gas  Works,  Manchester. 

The  following  were  duly  elected  Fellows  of  the  Society :  Messrs. 
Fi-ederick  John  Allen;  George  H.  Allibon ;  John  Allport,  M.A. ; 
Stephane  Barlet,  B.es  Sc.  ;  Henry  Spencer  Blackmore;  D.  R.  Bojd, 
B.Sc.  ;  John  Samuel  Strafford  Brame  ;  James  Bruce  ;  George  William 
Burman;  William  Bush;  Alexander  Cameron;  Ezra  Catherall; 
Joseph  F.  Chambers ;  Arthur  Herbert  Coote ;  William  Michael 
Doherty ;  Cecil  Cooke  Duncan ;  Frederic  Dunn ;  Lewis  Benjamin 
Saltwell  Dutson ;  Charles  A.  Fogg ;  Donald  Gordon  Forbes ;  Alfred 
Greeves  ;  John  Hall ;  Edward  Haworth,  B.Sc. ;  Albert  Helms,  Ph.D. ; 
Martin  Stanger  Higgs ;  Alexander  Frederick  Hogg,  M.A. ;  George 
Cecil  Jones  ;  James  Knight,  M.A.,  B.Sc. ;  Richard  S.  Ladell ;  Bevan 
Lean,  B.A.,  D.Sc.  (Lond.)  ;    W.  H.  Lewis,  B.A. ;    George  William 


222 

MacDonald,  B.Sc. ;  Cliai-les  James  Shaw  Makin  ;  James  McCntcheon ; 
Thomas  Ormerod;  Gerald  G.  Qainn;  David  Gibson  Riddick ;  Alfred 
George  Scorer;  Claude  Smith;  Albert  Taylor;  Cuthbert  Vaux ; 
"William  G.  Wagner;  William  L.  Warren;  Robert  Waterhouse ; 
Christopher  Wilson;  Robert  Hanbury  Wilson;  Alexander  Poole 
Wilson ;  James  Young. 

Professor  Dewar  exhibited  a  vacuum-jacketted  globe  containing 
about  half  a  litre  of  liquid  air,  which  had  been  kept  for  the  previous 
30  hours  at  the  Royal  Institution. 

Of  the  following  papers,  those  marked  *  were  read. 

*74.  "  The  relative  behaviour  of  chemically  prepared  and  of  atmospheric 
nitrogen  in  the  liquid  state."    By  James  Dewar,  F.R.S. 

When  gases  such  as  nitrogen,  oxygen,  or  air  are  liquefied  in 
large  quantities,  the  impurities  found  in  the  gases  and  taken  up 
during  the  passage  through  the  pumps  gradually  accumulate,  and 
when  the  fl.uids  are  discharged  into  vacuum  vessels  at  atmospheric 
pressui'e  these  separate  in  the  solid  state.  If  the  solid  matter  is 
filtered  oflF  fi'om  liquid  air  and  the  fluid  alloAved  to  evaporate  slowly 
from  a  vacuum  vessel,  then  the  last  drops  of  liquid  are  almost  pure 
oxvgen ;  nitrogen  gas  containing  8  or  -i  per  cent,  of  oxygen  when 
liquefied  behaves  exactly  in  the  same  way.  It  would  appear,  there- 
fore, that  no  impurity  of  higher  boiling  point  than  oxygen  can  be 
separated  by  ordinary  fractional  distillation  of  the  liquid  air,  and  if 
any  other  material  is  present  it  must  evaporate  along  with  the 
nitrogen.  By  the  use  of  a  special  arrangement  small  quantities  of 
gases,  in  a  pure  and  dry  state,  amounting  to  from  100  c.c.  to  a  few 
litres,  n-.v/  be  examined  in  the  liquid  condition  and  the  experiment 
repeated  asl  often  as  desired  with  the  same  specimen  of  gas. 

The  simple  apparatus  exhibited,  by  means  of  which  the  condensing 
point  of  a  gas  and  afterwards  the  volatilising  rate  of  the  resulting 
liquid  may  be  observed,  may  be  succinctly  described  as  follows : — 
A  tube  of  small  bore,  somewhat  drawn  out  at  one  extremity,  is 
passed  nearly  to  the  bottom  of  a  distillation  flask  and  sealed  into 
the  neck.  The  outer  portion  of  this  tube  is  closed  and  bent 
twice  at  right  angles,  so  that  a  closed  limb  is  thus  formed 
outside  the  vessel.  The  side  tube  of  the  flask  is  sealed  after 
the  pure,  dry  gas  under  examination  has  been  introduced,  together 
with  phosphorus  pentoxide,  at  a  known  pressure  and  tempera- 
ture. The  closed  limb  of  the  small-boi-e  tube  is  then  cautiously 
introduced  into  a  vacuum -jacketted  tube  containing  liquid  air  or 
oxygen,  so  arranged  that  the  vaj^our  pressure  on  the  liquid  may  be 
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gradually  lowered  by  means  of  an  air-pump,  and  the  gas  within  the 
tube  slowly  reduced  to  the  tempei-ature  of  liquefaction.  In  this  way 
it  is  easy  to  observe  the  point  at  which  liquid  begins  to  form  from 
different  samples  of  gas  placed  side  by  side,  and  afterwards,  when 
the  temperature  of  the  liquid  air  bath  is  allowed  to  rise,  the  point 
at  which  the  last  drops  of  the  liquids  resume  the  gaseous  form. 
Nitrogen  obtained  from  atmospheric  air  has  been  compared  in  this 
manner  with  nitrogen  prepared  from  nitric  oxide  without  any  differ- 
ences between  them  being  detected.  Atmospheric  nitrogen  which 
has  been  passed  over  heated  magnesium  showed,  however,  a 
marked  difference  as  compared  with  gas  which  had  not  been  so 
treated.  Although  its  condensing  point  was  not  far  removed  from 
that  of  the  untreated  material,  as  a  matter  of  fact  this  point,  as  well 
as  the  volatilising  point  of  the  resulting  liquid,  was  higher  than 
before,  that  is  to  say,  nitrogen  which  has  been  passed  over  heated 
magnesium  becomes  liquid  a  little  before  the  original  specimen,  and 
the  liquid  evaporates  rather  more  slowly  and  lasts  longer  when  both 
substances  are  compared  under  precisely  similar  circumstances. 
Nitrogen  chemically  prepared  from  nitric  oxide  was  likewise 
changed  by  passing  it  over  heated  magnesium,  for  after  this  opera- 
tion it  liquefied  and  evaporated  at  a  rather  higher  temperature  than 
previously. 

It  would,  therefore,  appear  that,  whilst  atmospheric  nitrogen  does 
experience  change  when  passed  over  heated  magnesium,  some  effect 
is  also  produced  on  chemically  prepared  nitrogen ;  and,  as  far 
as  these  experiments  have  been  carried,  they  reveal  no  very  marked 
difference  between  the  behaviour  of  nitrogen  from  atmospheric  air 
and  nitrogen  obtained  from  its  compounds  by  chemical  methods.  It 
may  be,  however,  that  any  concentiated  impurity  boils  nearly  at  the 
same  temperature  as  the  original  nitrogen,  or  that  the  amount 
present  is  so  small  that  it  does  not  liquefy  at  the  tempeiature  of 
—  200°  C.  Considering  that  the  flasks  of  150  c.c.  capacity  contained 
the  concentrated  impurity  of  10  litres  of  nitrogen,  the  partial  pressuie 
of  small  quantities  of  other  matter  ought  to  be  very  considerable,  so 
that  we  might  anticipate  liquefaction  at  —200°  C.  At  the  lowest  tem- 
perature reached  atmospheric  nitrogen  which  bad  been  passed  once  over 
magnesium  gave  clear,  transparent  crystals  along  with  liquid,  while 
the  untreated  nitrogen  remained  fluid.  All  the  samples  of  nitrogen 
and  oxygen  properly  purified,  when  liquefied  in  the  above  manner, 
are  clear,  transparent  liquids,  so  that  the  solid  matter  which  always 
separates  when  air  or  nitrogen  or  oxygen  is  liquefied  on  the  large 
scale  consists  of  impurities.  If  a  manometer  is  attached  to  the  flask 
containing  the  gas,  and  at  the  same  time  the  condensing  tube  is 
calibrated,  themethod  of  working  gives  quantitative  results,  since  the 
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pressure  in    the  flask  and   the  volume   of  liquid    condensed  can  be 
simultaneously  observed. 

Further,  if  we  use  liquid  oxygen  as  the  cooling  agent  we  can 
observe  the  vapour  pressures  of  two  or  more  substances  at  the  same 
temperature,  and  these  pressures  may  be  expressed  in  terms  of  the 
vapour  pressure  of  oxygen.  In  this  way  all  very  volatile  liquids 
would  be  comparable  with  oxygen  as  a  standard.  If  the  vapour 
pressures  of  the  substances  are  known  with  sufficient  accuracy  then 
the  pressure  in  the  flask  which  has  been  supplying  the  gas  for  lique- 
faction can  be  calculated.  The  following  formulge  are  sufficiently 
accurate,  where  N  and  0  are  respectively  nitrogen  and  oxygen  pres- 
sures in  centimetres  of  mercury,  and  T  absolute  temjDerature. 

Log.  N"  =  9-0762  -  i^. 

Log.  0  =  8-5G81  -  ^^, 
tb  eref ore 

Log.  g  =  0-5081   +  ^. 

According  to  the  formulfp,  if  the  oxygen  bath  is  reduced  to  2  cm. 
pressure,  the  pressure  in  the  nitrogen  flask  is  17-8  cm.,  so  that  nearly 
three-fourths  of  the  original  mass  of  gas  filling  the  flask  appears  in 
the  liquid  state.  At  the  same  time  it  must  be  u.nderstood  that  these 
experiments  are  merely  qualitative,  and  were  not  carried  out  with  the 
view  of  separating  any  new  substance  from  air  or  nitrogen.  Their 
chief  object  is  to  observe  the  points  of  condensation  and  evaporation 
of  gases  liquefying  between  —180°  C.  and  —200^  C.  at  and  below 
atmospheric  pressure. 

Small  amounts  of  known  impurities  cause  marked  differences  in  the 
amount  of  liquid  formed  from  the  same  volume  of  gas  similarly 
treated.  Thus  a  trace  of  impurity,  presumably  hydrogen,  in  a 
sample  of  nitrogen  subjected  to  liquefaction  in  the  above  manner 
only  gave  one-third  the  volume  of  liquid  that  a  similar  flask  gave 
when  filled  with  pure  nitrogen.  This  is  due  to  the  concentration  of 
the  hydrogen  or  other  non-liquefiable  material  in  the  narrow  tube 
where  liquefaction  takes  place. 

This  plan  of  working  may  be  conveniently  applied  to  testing 
whether  the  oxygen  and  nitrogen  in  air  liquefy  simultaneously. 
Such  a  question  cannot  be  answered  by  liquefying  air  under  pressure. 
If,  however,  two  flasks  such  as  have  been  described  are  taken,  one 
filled  with  niti-ogen  at  079  of  the  atmospheric  pressure,  and  the 
other  with  oxygen  at  021  of  the  atmospheric  pressure  (the  tempera- 
tures being  equal),  then  on  cooling  them   side  by  side  the  instant 
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at  which  liquefaction  takes  place  in  the  uarrow  couclensing  tubes 
can  be  observed.  The  oxygen  always  appears  a  few  seconds  before 
the  nitrogen,  and  remains  after  the  latter  has 'evaporated.  The 
boiling  points  of  nitrogen  and  oxygen,  under  the  respective  pressures 
at  which  they  exist  in  the  atmosphere,  ai'e  very  close  together. 

Discussion. 

The  President,  referring  to  experiments  on  the  liquefaction  of 
gases  which  he  had  recently  witnessed  in  the  Royal  Institution 
liaboratory,  said  that  the  means  of  producing  very  low  temperatures 
during  long  periods,  now^  at  Professor  Dewar's  disposal  there,  were 
marvellously  complete  and  important  results  ought,  befoi-e  long,  to 
flow  from  their  application. 

It  was  useless  to  deny  that  special  interest  attached  to  the  com- 
munication to  which  they  had  just  listened,  but,  unfortunately, 
in  the  absence  of  Lord  Rayleigh  and  Professor  Ramsa^',  they  were 
left  in  the  position  of  having  to  play  "Hamlet"  with  only  the 
ghost  present,  and,  under  such  circumstances,  the  play  obviously 
could  not  be  continued  to  a  successful  issue.  Chemists  were  deeply 
interested  by  the  statements  relating  to  the  discovery  of  a  new  con- 
stituent of  the  atmosphere,  brought  before  the  British  Association  at 
Oxford,  but  they  awaited  further  information  before  making  up  their 
minds.  They  were  in  a  very  different  position,  however,  since  Friday 
last,  when  the  President  of  the  Royal  Society,  in  his  address,  referred 
to  this  discovery  as  the  greatest  scientific  event  of  the  year.  It  was 
to  be  supposed  that  the  President  of  the  Royal  Society  had  informa- 
tion at  his  disposal,  not  hitherto  made  public,  which  justified  so  definite 
a  statement  and  naturally  chemists  would  impatiently  await  its  dis- 
closure. He  ventured  to  say  that  Lord  Rayleigh  and  Professor 
Ramsay  now  could  not  hope  to  keep  so  remarkable  a  discovery  to 
themselves  much  longer.  A.fter  having  been  told  so  much,  chemists 
could  not  be  expected  to  remain  quiet  under  the  imputation  that  they 
had  been  eyeless  during  a  whole  century,  and  they  would  undoubtedly 
enquire  into  the  matter.  Although  no  one  would  seek  to  take  the 
discovery  out  of  the  hands  of  those  who  had  announced  it.  chemists 
unquestionably  had  the  right,  not  only  to  exercise  entire  freedom  of 
judgment,  but  also  to  critically  examine  the  statements  which  had 
been  made.  With  regard  to  Pi'ofessor  Dewar's  observations,  which 
were  such  as  could  only  be  made  with  the  aid  of  the  low  temperature 
appliances  at  his  disposal  at  the  Royal  Institution,  Professor  Dewar 
would  be  the  first  to  admit  that  they  were  of  a  qualitative  character, 
and  open  to   several  interpretations  ;  but  they  were  certainly  highly 


226 

*75.  "  On  the  use  of  the  globe  in  the  study  of  ciystallogTaphy." 
By  J.  Y.  Buchanan,  F.R.S. 

The  author  shows  how  a  globe,  on  which  figures  and  arcs  can  be 
drawn  and  measured,  is  serviceable  in  the  study  of  crystallography 
exactly  as  the  celestial  and  terrestrial  globes  are  useful  in  the  study 
of  astronomy  and  geography.  All  the  problems  to  which  spherical 
trigonometry  is  usually  applied  can  be  readily  solved  by  graphic  con- 
structions on  the  globe  with  an  exactness  which  depends  on  the  size 
of  the  globe  and  the  refinement  whicb  has  entei^ed  into  its  construc- 
tion, and  into  that  of  the  divided  circles  with  which  the  measure- 
ments are  made. 

Mr.  BouRXE,  with  the  aid  of  lantern  slides,  described  a  projective 
goniometer,  independently  designed  and  constructed  on  tbe  same 
principle  as  that  advocated  by  Mr.  Buchanan,  by  Miss  Edna  Walter 
and  himself.  Avhich  was  exhibited  at  the  Royal  Society's  Soiree  in 
June  last. 

A  hollow  metal  sphere  is  supported  on  a  horizontal  axis,  wtile  the 
crystal  to  be  measured  is  supported  on  a  second  axis  parallel  to  and 
in  the  same  vertical  plane  as  the  foi'mer.  These  two  axes  pass 
through  the  centres  of  two  metallic  discs  of  exactly  the  same  circum- 
ference ;  the  discs  are  geared  together  by  two  steel  bands,  so  that 
they  can  rotate  at  the  same  speed  without  backlash,  the  sphere 
and  crystal  moving  through  the  same  angle.  The  discs  are  fixed 
to  a  heavy  fi^amework  which  can  rotate  about  an  imaginary  vertical 
line,  passing  tlirough  the  centre  of  the  sphere  and  cutting  the  two 
supporting  axes  at  right  angles.  By  means  of  rotation  about  its 
two  axes  the  crystal  can  be  turned  into  any  position  whatever,  and 
the  sphere  moves  with  exactly  the  same  angular  velocity.  The  two 
motions  are  controlled  by  two  convenient  handles.  The  usual 
aiTangement  of  collimator  and  telescope  is  fixed  in  front  of  the 
crystal.  A  movable  lens  converts  the  telescope  when  required  into 
a  microscope,  and  the  crystal  can  be  rotated  until  any  particular  face 
is  approximately  perpendicular  to  the  line  bisecting  the  angle  between 
collimator  and  microscope.  The  microscope  lens  is  thea  i-emoved, 
and  the  crystal  is  finally  adjusted  till  an  image  of  the  signal  attached 
with  collimator  is  seen  to  intersect  the  lens  wires  in  the  telescope. 
In  order  that  the  best  part  of  any  face  may  be  in  the  field  of  view, 
an  adjustment  allows  telescope  and  collimator  to  move  either  verti- 
cally or  horizontally  parallel  to  the  face.  When  the  crystal  face  is 
thus  in  po.sition  a  cross  is  printed  on  the  sphere  at  such  a  spot  that 
the  radius  of  the  sphere  through  the  centre  of  the  cross  is  parallel  to 
a  normal  of  the  crystal  face.  Each  face  of  the  ci-ystal  is  seen  brought 
into  the  same  position,  and  its  pole  marked  upon  the  sphere.  A 
complete  projection  is  thus  obtained,  and  the  angles  between  the  poles 
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can  be  measured  with  a  graduated  arc.  The  accuracy  with  which  this 
can  be  done  depends,  of  course,  upon  the  diameter  of  the  sphere.  In 
this  particular  instrument  the  diameter  is  6  in.,  and  it  is  possible  to 
measure  to  within  about  20  min.  The  working  mechanism  consists 
of  a  small  india-rubber  stamp,  curved  to  fit  the  sphere,  and  having  two 
fine  intersecting  raised  curves  upon  it.  It  rests  against  a  pad  soaked 
with  aniline  dye  and  varnish,  and  moistened  with  alcohol ;  the  latter 
rising  through  a  slide  from  a  tube  below.  On  pressing  a  lever  the 
.stamp  moves  round  a  vertical  axis,  and  presses  against  the  sphere  at 
the  right  spot. 

*76.  "  A  new  method  of  obtaining  dihydroxytai-taric  acid,  and  the  use  of 
this  acid  as  a  reagent  for  sodium."    By  H.  J.  H.  Fenton,  M.A. 

In  a  former  communication  a  new  acid  was  described,  which  is 
obtained  by  oxidation  of  tartaric  acid  in  presence  of  iron.  The 
formula  of  this  acid  is  C4H4O6.  It  is  dibasic,  and  crystallises  with 
2H2O.  The  molecule  of  this  crystallised  acid  contains,  therefore,  two 
atoms  of  hydrogen  more  than  that  of  diliydroxytartaric  acid,  and  it  is 
now  shown  that  it  readily  yields  the  latter  acid  on  oxidation.  If 
bromine  be  employed  as  the  oxidising  agent,  the  change  takes  place 
quantitatively,  according  to  the  equation  C4H40c*2H20  +  Brj  = 
C^HfiOs  +  2HBr.  The  solution  so  obtained  gives  a  white,  crystalline 
precipitate  of  the  nearly  insoluble  sodium  salt  when  neutralised  with 
sodium  carbonate.  The  yield  of  sodium  salt  does  not  fall  far  short 
of  the  theoretical. 

From  this  salt  the  free  acid  is  easily  obtained  by  Miller's  method 
(Ber.,  1889,  2015). 

Since  free  dihydroxytai'taric  acid  can  be  so  readily  obtained  in  this 
way,  the  author  suggests  its  use  as  a  reagent  for  the  detection  of 
sodium.  The  test  is  fairly  delicate,  and  does  not  appear  to  be 
influenced  by  the  presence  of  potassium  or  ammonium  salts. 

*77.  "Essential  oil  of  hops."  By  Alfred  C.  Chapman. 
In  a  preliininary  communication  to  the  Society  (Proc,  1893,  177) 
the  author  gave  a  brief  account  of  a  sesquiterpene  prepared  from  the 
essential  oil  of  hops  by  fractional  distillation.  Since  then  three  other 
and  much  larger  samples  of  the  essential  oil  have  been  more  fully 
examined  with  more  definite  results.  All  of  these  samples  are  of 
known  origin  and  genuineness.  The  relative  densities  and  specific 
rotatory  powers  having  been  determined,  these  samples  of  oil  were 
submitted  to  fractional  distillation  under  a  pressui-e  of  60  mm.  of 
mercury,  the  fractions  of  corresponding  boiling  points  being  mixed 
after  their  identitv  had  been  ascertained. 
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After  prolonged,  fractionation  the  following  fractions  were  obtained. 
(1)  86— 9r  ;  (2)  145—150° ;  (3)  163—168"'";  (4)  168—173'. 

Nos.  1  and  4  were  the  main  fractions,  the  remaining  two  being- 
small.  Fraction  Xo.  4  corresponded  to  nearly  two-thirds  of  the  oil 
xised. 

These  fractions  were  then  submitted  to  a  careful  investigation. 

Fraction  No.  1  was  a  colourless,  mobile  liquid,  of  characteristic 
smell.  After  purification  b}'  distillation  over  sodium  under  a  pressure 
of  50  mm.  it  boiled  at  86 — 89°  at  atmospheric  pressure  ;  b.  p. 
166 — 171°,  rising  afterwards  to  about  230°  owing  to  polymerisation 
and  oxidation.  Its  relative  density  at  20°/20°  was  0"799,  and  it  w^as 
optically  inactive.  On  combustion  it  gave  numbers  closely  agreeing 
with  the  fo7"ranla  Ci„Hi7 ;  its  vapour  density  also  agreed  with  this 
formula.  Hydrogen  chloride  was  readily  absorbed  by  this  fraction, 
forming  an  oil  which  was,  in  all  probability,  a  mixture  of  two  distinct 
hydrochlorides. 

Attempts  to  prepare  a  nitrosochloride,  a  nitrosate  and  a  nitrosite 
from  this  fraction  failed.  It  would  appear  to  consist  of  two  hydro- 
carbons, C10H16  and.  C10H18.  The  latter  is  probably  tetrahydrocymene 
(b.  p.  167°),  whilst  the  former  may  be  one  of  the  "  olefinic  terpenes  " 
described  recently  by  Semmler.  It  is  at  least  certain  that  the  greater 
part,  if  not  the  Avhole,  of  the  lower  fraction  consists  of  hydrocarbons 
other  than  the  ordinary  terpenes. 

Fraction  No.  2  (145 — 150°)  occurred  in  such  small  quantities  that 
its  complete  identification  was  not  possible.  It  was  a  colourless  oil 
having  a  pleasant  smell  of  oil  of  geranium,  with  an  after-smell  of  oil 
of  rue.  It  did  not  solidify  at  —10°.  Its  relative  density  at  15°/15° 
was  0'885,  and,  on  analysis,  it  gave  numbers  agreeing  with  those  re- 
quired for  the  formula  CmHi^O.  It  united  readily  with  bromine,  and 
in  many  of  its  properties  appeared  to  bear  some  resemblance  to 
geraniol. 

Fraction  No.  3  (163 — 168°)  was  a  small  fraction  which  was  found 
to  be  a  mixture  of  Fractions  2  and  4. 

Fraction  No.  4  (  168 — 173°)  was  by  far  the  largest.  It  consisted  of 
a  sesquiterpene,  C15II24 ;  the  following  are  its  chief  properties. 
Boiling  point,  263 — 266°  (corr.)  ;  relative  density  at  15°/15°  = 
0"9001 ;  molecular  refraction  66  2,  a  sesquiterpene  with  two  pairs  of 
"doubly-linked"  carbon  atoms  requiring  65'7;  it  was  optically 
inactive,  and  unites  with  4  atoms  of  bromine  to  form  an  oily  bromide. 
The  dihydrochloride  could  not  be  crystallised.  With  nitrosyl  chloride 
it  unites,  forming  a  white,  crystalline  nitrosochloi'ide  melting  at 
164 — 165°.  With  piperidine  this  nitrosochloride  reacts  readily, 
forming  a  crystalline  nitrol  piperide  melting  at  153°. 

This  sesquiterpene  is  not  identical  with  either  cubcbene  (cadincne). 
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caryophyllene,  clovene,  or  cedrene,  the  only  four  sesquiterpenes  of 
which  we  possess  any  definite  knowledge,  and  it  is  therefore  pro- 
posed to  name  it  "humulene."  In  three  out  of  the  four  samples 
of  oil  examined  humulene  was  the  main  constituent. 


78.  "  Interaction  of  1 :  2-diketones  with  primary  amines  of  the  general 
formula  R'CHeNH:.  Second  notice."  By  Francis  R.  Japp,  F.R.S., 
and  W.  B.  Davidson,  M.A.,  B.Sc. 

In  a  previous  note  on  the  interaction  of  benzylamine  and  benzil 
in  presence  of  zinc  chloride  (Proc,  1894,  49),  the  authors  showed 
that  these  substances  yield,  tertiary  and  quaternary  benzyl-dt^riva- 
tives  of  lophine.  The  present  communication  deals  with  results 
obtained  in  the  study  of  analogous  interactions. 

Benzil  and  ethylamine  interact  according  to  the  equation 

CoH,.CO  "^  2CAISH.  _   ^^^^u ^>C.CH3  +  2H.0  +  H„ 

yielding  N-etliyl-dipTienyl-iii-viethiil-imidazole,  which  forms  lustrous 
prisms  melting  at  I25'5°.  When  zinc  chloride  is  present,  a  chlo- 
ride of  a  quaternary  base  appears  to  be  formed  at  the  same  time,  as 
in  the  benzylamine  interaction,  but  was  not  isolated  in  a  state  of 
purity.  The  constitution  of  the  foregoing  imidazole  was  proved  by 
preparing  it  by  the  action  of  ethyl  iodide  on  diphenyl-/t-methyl- 
imidazole.  It  also  unites  with  ethyl  iodide  to  form  a  quaternary 
.    ,.,     C6H5-C-ISr^I(C2H5)2 

'  C  H  -C jq->C'"CH3  (ra.  p.  163  ). 

The  action  of  methylamine  on  phenanthraquinone  has  been  studied 
by  Zincke  and  Hof  (Ber.,  12,  1644),  who  obtained  a  base  to  which 
they  assigned  the  formula  CieHuNs-  The  present  authors  find,  how- 
ever, that  the  formula  is  Ci6Hi2N2-  The  compound  is  formed  in  an 
interaction  strictly  analogous  to  that  which  occurs  with  benzyl  and 
ethylamine,     and   its     constitution   is  doubtless    that    of    '^-methyl- 

r\  XT  .P'T^/^PTT  "; 

dijphenylene-imidazole,     i,  „  U  ^CH.     The  melting  point  was 

found  at  188°  (185—186°,  Zincke  and  Hof). 

Phenanthraquinone  and  benzylamine  yield  diphenylene-fi-plienyl- 
oxazole, 

whilst,  at  the  same  time,  a  sparingly  soluble  compound  of  high  melt- 
ing point  is  formed,  which  appears  to  have  the  formula  CssHnNO, 
but  is  difficult  both  to  purify  and  to  analyse. 
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79.  "  The  isomeric  dinitrodiazoamidobenzenes  and  their  melting-points." 
By  R.  Meldola,  F.R.S.,  and  F.  W.  Streatfeild. 

The  authors  have  made  a  careful  series  of  comparisons  between 
their  former  preparations  of  diparadinitrodiazoamidobenzene  and 
specimens  placed  at  their  disposal  by  Drs.  Pawlewski  and  Bamberger. 
They  find  all  three  products  to  be  identical,  and  have  come  to  the 
conclusion  that  in  this  case  there  is  no  reason  to  suspect  stereo- 
chemical isomerism  in  the  sense  advocated  by  Hantzsch.  The  dis- 
crepancies in  the  melting  points  given  by  different  observers  has  been 
found  to  be  due  to  the  circumstance  that  the  compound  has  no 
definite  melting  point,  but  a  point  of  decomposition,  as  they  had 
already  stated  in  former  papers.  They  have  found  that  the  pure 
compound  can  be  made  to  melt  at  220 — 236°,  according  to  the  rate  at 
which  the  thermometer  is  raised.  The  hitherto  unknown  diortho- 
compound,  (o)N02-C6H4-N3H-C6H4-]Sr02(o),  has  been  prepared,  and 
consists  of  golden-yellow  scales  melting  without  decomposition  at 
196 — 196-5°.  This  compound  has  all  the  properties  of  a  true  diazo- 
amide ;  it  is  acid  in  character,  and  forms  salts  which  are  somewhat 
unstable.  The  "  protecting  influence  "  of  the  nitro-group  in  the 
ortho-position  renders  the  formation  of  alkyl  ethers  difficult,  if  not 
altogether  impossible,  and  the  authors  have  not  yet  succeeded  in 
alkylating  the  compound. 

80.  "  On  the  yellow  colouring  matter  of  '  Sophora  japonica.' "    By 
Edward  Schunck,  Ph  D.,  F.R.S. 

The  undeveloped  flower-buds  of  Sophora  japonica,  a  leguminous 
plant  growing  in  the  North  of  China,  contain  a  yellow  colouring 
matter  -which  has  been  examined  several  times  without  any  definite 
conclusion  having  been  arrived  at.  Foerster,  considering  it  as  a  pecu- 
liar substance,  called  it  sopJiorin,  but  the  author's  experiments  show 
that  it  is  identical  with  rutin,  the  colouring  matter  of  garden  rue  and 
other  plants.  It  yields,  on  hydrolysis,  quercetin  and  rhamnose. 
The  numbers  obtained,  by  analysis  corresponded  with  the  formula 
C2-H32O16,  in  accordance  with  which  its  decomposition  by  hydrolysis 
would  be  represented  by  the  following  equation  : 

C^^Ha^Oie  +  3H2O  =  CsHioO;   +  2C6HuOe. 
Herzig's   formula,  CisHwO:,  was   adopted  as  representing  the  com- 
position of  quercetin. 
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ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Year-Book  of  Pharmacy,  comprising  abstracts  of  papers  relating 
to  Pharmacy,  Materia  Medica,  and  Chemistry,  contx4buted  to  British 
and  Foreign  Journals  from  July  1,  1893,  to  June  30,  1894,  with  the 
Transactions  of  the  British  Pharmaceutical  Conference  at  the  31st 
Annual  Meeting,  held  at  Oxford,  August,  1894.  London  1894.  Pp. 
12  and  16—567.     8vo.  From  the  Conference. 

The  Imperial  University  Calendar,  2553-54  (1893-94).  Tokyo, 
1894.     8vo.    Pp.  iii — 265-12;  with  plans.  From  the  University. 

Roscoe-Schorlemmer's  Kurzes  Lshrbuch  der  Chemie  nach  den 
neuesten  ansichten  der  Wissenschaft.  Von  Sir  Henry  E.  Roscoe, 
LL.D.,  F.R.S.,  und  Alexander  Classen.  Zehnte  Vermehrte  Auflage, 
mit  71  Holzsticben  und  einer  Farbigen  Spectraltafel.  Braunschweig 
1894.     Pp.  xxvi — 541.     8vo.  From  the  Author. 

U.S.  Geological  Survey.  J.  W.  Powell,  Director.  Geology  of  the 
Eureka  District,  Nevada,  with  an  Atlas.  By  Arnold  Hague.  Wash- 
ington.  Government  printing  office,  1892.  4to.  xvii-f  419  pp.,  8  pi. 
Monograph  XX.  From  the  U.S.  Geological  Survey. 

A  Manual  of  Topographic  Methods.  By  Henry  Gannett,  Chief 
Topographer.  Washington,  Government  printing  office,  1893.  4to. 
xiv  +  300  pp.,  18  pi.     Monograph  XXII. 

From  the  U.S.  Geological  Survey. 

Thirteenth  Annual  Report  of  the  United  States  Geological  Survey 
to  the  Secretary  of  the  Interior,  1891-92.  By  J.  W.  Powell,  Director. 
Part  I.  Report  of  the  Director.  II.  Geology  ;  accompanying  papers. 
III.  Irrigation.  Washington,  Government  printing  office,  1893. 
8vo.     3  V.  From  the  U.S.  Geological  Survey. 

A  Dictionary  of  the  Economic  Products  of  India.  By  George 
Watt,  M.B.,  CM.,  F.L.S.,  Professor,  Bengal  Educational  Department, 
on  special  duty  with  the  Government  of  India,  Department  of  Revenue 
and  Agriculture,  assisted  by  numerous  contiibutors.  Calcutta  1889. 
8vo.  In  six  (9)  volumes.  Vol.  I,  Abaca — Buxun.  II,  Cabbage — 
Cyperus.  Ill,  Dacrydium — Gordonia.  IV,  Gossypium — Linociera. 
V,  Linum — Oyster.  VI,  1,  Pachyrhizus — Rye.  VI,  2,  Sabadilla — 
Silica.     VI,  3,  Silk— Tea.     VI,  4,  Tectona— Zypophyllum. 

From  the  Secretary  of  State  for  India. 

II.  By  Purchase. 

0  dorographia,  a  Natural  History  of  Raw  Materials  and  Drugs 
used   in  the  Perfume  Industry.     Intended  to  serve  Growers,  Manu- 
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facturers,  and  Consumers.     By  T.  Ch.    Sawer,  F.L.S.     London  1892. 
Pp.  xxiii.— 383.     8vo. 

Tabellarische  iibersictt  der  Naphtalinderivate.  Auf  Grundlage 
des  Weikes  :  Sur  la  constitution  de  la  Naplitaline  et  de  ses  Derives, 
par  F.  Reverdin  et  E.  I^oelting ;  unter  Beriicksiclitigung  der  neueren 
Litteratnr  bearbeitet  von  P.  Reverdin  und  H.  Fulda.  Erster  Tbeil 
(Tabellen).  Pp.  viii.— 36.  Zweiter  Theil  (Litteratnr).  Pp.  iv.— 
Q6.     4to.     Basel  1893. 

Yersuch  einer  Kritik  der  Ecbtbeit  der  Pai'acelsiscben  Schriften : 
Von  Karl  Sndboff.  Erster  Theil :  Die  unter  Holienheim's  Nam  en 
erschienenen  Drnckscbriften  (1527 — 1893).  Pp.  xiii. — 722.  Berlin 
1894.     8vo. 

Les  Eaux  Minerales  de  la  France :  Etudes  Cbimiques  et  Geolo- 
giqnes  enterprises  couformenient  an  voen  Emis  par  I'Academie  de 
Medecine  sons  les  ansjjices  du  Coniite  Consultatif  d'Hygiene  Publiqne 
de  France,  par  E.  Jacqnot  et  Prof.  Willni.  Pp.  x  (+  a  page  of 
errata)  602,  and  a  map.     Paris  1894. 

Geschicbte  der  Cheniie  von  den  iiltesten  Zeiten  bis  zur  Gegenwart. 
Zugleicb  Einfiihrung  in  das  Studium  der  Chemie.  Yon  Dr.  Ernst 
von  Meyer.  Zweite,  verbesserte  und  vermehrte  Auflage.  Pp. 
xiv. — 522.     Leipzig  1895.     8vo. 

Die  Wissenschaftliclien  Grundlagen  der  Analytiscben  Chemie  : 
Elemeutar  dargestellt  von  W.  Ostwald.  Pp.  viii. — 187.  Leipzig 
1894.     8vo. 

Organiscbe  Chemie  von  Y.  v.  Richter.  Siebente  Auflage  neu 
bearbeitet  von  Dr.  R.  Anschiitz.  Erster  Band.  Die  Chemie  von 
Fettkorper.     Pp.  xvi.— 593.     Bonn  1894. 

Die  Lagerung  der  Atome  im  Raume  von  J.  H.  Yan't  Hotf.  Zweite 
umgearbeitete  und  vermehrte  Auflage  mit  einem  Yorwort  von  Dr. 
Johannes  Wislicenus.     Pp.  xii. — 147.     Braunschweig  1894.     8vo. 

Index  of  Spectra.  By  W.  M.  Watts,  D.Sc,  &c.  Appendix  B. 
Pp.  39.     Manchester  1891.     8vo. 

Appendix  C.  Pp.  104.  Manchester  1892.  8vo. 
Appendix  D.  Pp.  68.  Manchester  1893.  8vo. 
Appendix  E.     Pp.  54.       Manchester  1894.     8vo. 

Lehrbuch  der  Phj'siologischen  und  Pathologischen  Chemie  in 
fiinfundzvranzig  Yorlesungen  fiir  Arzte  und  Studirende  von.  G.  Bunge. 
Dritte  vermehrte  und  verbesserte  Auflage.  Pp.  iv. — 447.  Leipzig 
1894.     8vo. 

Bandbucb  der  Arzeimittellehre.  Von  Dr.  H .  Nothnagel  und  Dr. 
M.  J.  Rossbach.  Siebente  Auflage.  Pp.  xii.— 932.  Berlin  1894. 
8vo. 

Traite   do  la  Fabrication  du  Sucre  de  Bctterave  et  de  Canne.    Par 
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MM.  L.  Beaudet,  H.  Pellet,  Cli.  SaillarJ,  et  L.  Raimbert.     2  tomes. 
T.  I.     Pp.  xvi.— 579.     T.  II.     Pp.  703.     Paris  1894. 

L'Institut  de  Chimie  Generale  de  rUniversite  de  Liege.      Par  W. 

Spring.     Pp.  2+80  +  12.     Liege  [1894].     4to. 

Wissenschaftliclie  Abliandlungen  der  Physikalisch-Teclinischeu 
Reich sanstalt.  Bd.  I.  Thermometi'isclie  Ar-beiten  betreffend  die 
Herstellung  und  UntersnchTing  der  Quecksilber- Normal  thermometer 
iinter  Leitung  und  Mitwirkung.  Voti  Prof.  Dr.  J.  Pernet.  Ansgefilhrt 
von  Dr.  W.  Jaeger  und  Dr.  E.  Gumlich.  Pp.  xvi. — 105,  489.  Berlin 
1894.     4to. 


RESEARCH   FUND. 

A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
January.  Fellows  who  wish  to  obtain  grants  should  send  in  written 
applications  with  full  particulars  to  the  Secretaries,  at  Burlington 
House  not  later  than  Thursday,  January  10th. 
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At  the  next  meeting,  on  Thursday,  December  20th,  the  following' 
papers  will  be  read  : — 

"  An  improved  form  of  barometer."     By  Dr.  N.  Collie. 

"  The  chemical  constituents  of  Piper  Ovatum."  By  Professor 
Dunstan,  F.R.S.,  and  H.  Grarnett. 

"  Note  on  the  active  constituent  of  the  Pellitory  of  medicine."  By 
Professor  Dunstan,  F.R.S.,  and  H.  Garnett. 

"  The  preparation  of  adipic  acid."     By  Dr.  W.  H.  Ince. 

"  Some  derivatives  of  adipic  acid."     By  Dr.  W.  H.  Ince. 

"  The  latent  heat  of  fusion."     By  Holland  Crompton. 

"  The  conditions  of  reaction  of  hydrogen  chloride  with  the  alkaliue 
earths."     By  Y.  H.  Veley,  M.A. 

"  Note  on  the  interaction  of  bismuth  haloid  compounds  and  hydro- 
gen sulphide."   By  M.  M.  Pattison  Muir,  M.  A.,  and  Edwin  Eagles,  B.A. 


Harbison  and  Sons,  Printers  in  Ordinary  to  Her  Majesty,  St,  Martin's  L^ne, 
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December  20th,  1894.     Dr.  Ai-mstrong,  President,  in  the  Chair. 

Messrs.  Claude  Smith  and  Fredex-ick  J.  Allen  were  formally  admitted 
Fellows  of  the  Society. 

Certiticates  were  read  for  the  first  time  in  favour  of  ^Iessr.«. 
Herbert  Anderson.  County  School,  Wellington,  Somei-set ;  Francis 
H.  Carr,  Meabume,  Warham  Road,  Croydon  ;  Donald  St.  John  Grant, 
M.A.,  M.B.,  Lahore,  India;  Herbert  Grime,  11,  Church  Road,  Chorl- 
ton-cum-Hai'dy,  Manchester ;  John  Adams  Hatfield,  89,  Bridge  Street, 
Wednesbury  ;  Percy  Hudson,  48,  Alexandra  Road,  Burton-on-Trent ; 
Patrick  Henry  Kirkaldy,  68,  East  India  Road,  Poplar,  E. ;  Williani 
Baxter  McVey,  301,  Saratoga  Street,  Boston,  Mass.;  Hex-bert  Frederick 
Stephenson,  10,  Muschamp  Road,  E.  Dulwich,  S.E. ;  Thomas  C. 
Warington,  1,  Charles  Street,  Hanley,  Staffordshire ;  Henry  Stow 
Young,  18,  Balham  Grove,  S.W. 

The  following  is  the  text  of  an  address  which  has  been  sent  to 
Professor  C.  Remigius  Fresenius,  who  has  now  been  fifty  years  a 
Foreign  Member  of  the  Society  : — 

"  Geh.  Hofrath  Professor  Dr.  C.  R.  Fresenius, 
"Dear  Sie, 

"  It  is  little  more  than  two  years  ago  that  the  Chemical  Society 
addressed  its  congratulations  to  Professor  Bunsen,  its  senior  Foreign 
Member,  on  the  50th  anniversary  of  his  election  into  our  body.  It  is 
now  our  privilege,  on  behalf  of  the  Fellows,  to  address  you,  who  come 
next  to  him  on  our  list  of  Foreign  Members,  on  a  similar  occasion  ; 
and  to  congratulate  you  on  having  so  long  retained  your  vigour  and 
pursued  your  career  of  usefulness  in  that  most  important  bx'anch  of 
our  science,  analytical  chemistry,  the  cultivation  of  which  you  have 
made  so  especially  the  work  of  your  life. 
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"  We  rejoice  to  have  jouv  name  among  those  of  the  early  con- 
tributors to  our  journal,  communications  from  you  on  an  improved 
methodfor  the  detection  and  quantitative  determination  of  arsenic,  and 
on  inorganic  constituents  of  plants,  appearing"  in  the  second  volume 
of  our  Memoirs.  Indeed,  you  were  elected  into  our  Society  at  a  time 
when  it  was  customary  to  choose  as  Foreign  Members  only  those 
chemists  abroad  who  had  become  directly  and  intimately  connected 
with  us  by  contributing  to  our  Proceedings,  your  name  coming  veiy 
early  on  a  list  of  such  contributors  at  the  head  of  which  are  the 
names  of  Liebig  and  Bunsen. 

"  There  are  still  some  among  us  who  knew  you  as  a  student ;  not  a 
few  also  who  have  been  students  under  yon  ;  but  you  are  also  well 
known  to  the  Fellows  generally,  all  of  whom,  indeed,  feel  that  they 
owe  you  much  gratitude  for  the  assistance  that  you  have  afforded 
them,  both  in  their  studies  and  in  their  professional  Avork,  through 
3'onr  invaluable  text-books  on  qualitative  and  quantitative  analysis,, 
and  through  the  '  Zeitschrift '  you  have  so  long  conducted,  whichi 
renders  such  signal  service  to  chemists  by  keeping  them  informed  of 
the  progress  of  analytical  chemistry. 

"  On  behalf  of  English  chemists  generally,  we  have  to  express  the- 
earnest  wish  that  you  may  be  permitted  diiring  many  years  to  come 
to  continue  to  carry  on  labours  which  are  so  generally  appreciated." 

H.  E.  Armstrong,  .President ;  T.  E.  Thorpe,  Treasurer:. 

J.  M.  Thomson,  "Wyndham  R.  Dunstan,  Secretaries. 

R.  Meldola,  Foreign  Secretary. 

Of  the  following  papers  those  marked  *  were  read. 

*81.  "An  improved  form  of  baxometer."    By  J.  Norman  Collie,  Ph.D. 

In  the  improved  form  of  barometer  described  by  the  author,  several 
new  devices  are  introduced.  Lightness  and  strength  are  secured  by 
using  for  the  stem'of  the  instrument  thick  Sprengel  pump  tubing.  The- 
upper  and  lower  part  of  the  barometer  is  made  from  the  same  piece- 
of  tubing,  so  that  the  diameter  of  the  cisterns  is  the  same  throughout. 

Just  below  the  upper  cistern  a  small  glass  trap  is  inserted,  to  pre- 
vent air  which  may  ci-eep  xip  the  stem  from  entering  the  Torricellian 
vacuum.  The  mercury  in  the  lower  cistern  is  connected  with  the 
upper  part  of  the  barometer  by  means  of  a  small  tube  of  capillary 
bore.  This  capillary  tube  is  bent  just  below  the  point  of  junction- 
with  the  bottom  of  the  Sprengel  tube,  so  as  to  lie  along  the  inner  wall 
of  the  lower  cistern  ;  by  this  means  an  unobstructed  view  of  the  top- 
of  the  mercury  at  the  lower  level  is  obtained. 

The  scale  may  be  etched  either  on  the  barometer  itself  or  on  a  thick 
plate  glass  mirror,  which  is  placed  behind  the  instrument.  Very 
accurate  readings  are  thus  obtained. 
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Mr.  C.  E.  Miillei'  has  suggested  a  fui'tlier  improvement  in  the  form 
of  a  ground-glass  joint  inserted  in  the  middle  of  the  barometer.  This 
renders  the  instrument  easier  to  fill  and  clean,  besides  allowing  of  its 
being  packed  in  a  box  of  convenient  form. 

*82.  "  The  Constituents  of  Piper  Ovatum."    By  Wyndham  R.  Dunstan, 
F.R.S.,  and  Henry  Gai'nett. 

This  is  a  West  Indian  medicinal  plant  growing  in  Trinidad.  When 
chewed  it  gives  rise  to  a  tingling  sensation  and  profuse  salivation, 
accompanied  by  temporary  local  anaesthesia.  The  leaves  were  found 
to  contain  a  terpene,  and  a  considerable  quantity  of  physiologically 
active  resin,  which  is  also  present  in  the  root  and  stems.  From 
this  "  resin  "  the  authors  were  ultimately  able,  by  a  tedious  process, 
to  separate  a  crystalline  highly  active  substance,  which  they  name 
jpiperovatine.  Its  composition  is  expressed  by  the  formula  CieHjiNOa, 
and  it  api^ears  to  possess  an  alkaloidal  structure,  but  is,  nevertheless, 
devoid  of  basic  properties.  It  is  nearly  insoluble  in  water  and  in 
dilute  acid  and  alkalis,  but  dissolves  readily  in  alcohol,  and  the  alco- 
holic solution  exhibits  the  curious  property  of  setting  to  a  "jelly  "  of 
very  minute  crystals  when  water  is  added  to  it. 

Piperovatine  acts  as  a  temporary  depressant  of  both  motor  and 
sensory  nerves,  and  also  as  a  heart  poison.  It  pi-oduces  a  powerful 
stimulant  effect  on  the  spinal  cord,  causing  a  tonic  spasm  resembling 
that  of  strychnine.     It  seems  likely  to  be  of  service  in  therapeutics. 

*83.  "  Note  on  the  active  constituent  of  the  PelHtory  of  medicine."    By 
Wyndham  R.  Dunstan,  F.R.S.,  and  Hemy  Garnett. 

The  similarity  in  the  physiological  effect  produced  by  Piper  Ovatum 
■and  by  the  Pellitory  of  medicine  {Anacyclus  pyrethrum),  led  the 
authors  to  examine  this  plant,  the  activity  of  which  is  usually 
ascribed  to  a  resin.  The  authors  have  separated  from  this  resin  a 
crystalline,  intensely  active  substance  which  they  name  pellitorine. 
In  most  of  its  chemical  and  physical  properties  it  closely  resembles 
pipei'ovatine  ;  but  so  far  it  has  always  exhibited  certain  small  dif- 
ferences which  may  possibly  disappear  when  the  substance  has  been 
further  purified.  Both  piperovatine  and  pellitorine  appear  to  be 
pyridine  derivatives,  but  neither  possesses  any  appreciable  basic 
power. 

*84.  "  The  determination  of  some  high  temperature  freezing  points  by 
means  of  platinum-resistance  pyrometers."  By  C.  T.  Heycock  and 
F.  H.  Neville. 

From  time  to  time  the  authors  have  communicated  to  the  Society 
ihe  results  of  experiments  on  the  freezing  points  of  alloys  in  which 
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Rodium,  tin,  bismuth,  cadmium,  thallium,  and  lead  were  the  solvent 
metals.  These  expei'iments  have  now  been  extended  to  temperatures 
above  those  in  wliich  a  mercury  thermometer  could  be  used  by  means 
of  a  platinum-resistance  pyrometer. 

The  results,  recorded  to  the  nearest  whole  number,  are  as  follows. 

Fi'eezing  point. 

Zinc... -lire. 

Antimony 624  „ 

Magnesium 633   ,, 

Aluminium 653   ,, 

Silver 957   „ 

Copper 1081   „ 

Sodium  carbonate 848   „ 

Sodium  suljjhate 883   ,, 

Potassium  sulphate 1066   ,, 

In  making"  an  experiment  the  pyrometer  is  plunged  into  a  mass  of 
the  molten  substance  well  above  its  melting  point,  and  the  falling 
temperature  is  followed  until  it  suddenly  stops.  This  temperature  is 
the  freezing  point.  In  the  appai-atus  employed  the  temperature  of 
freezing  is  maintained  for  a  minute  or  more,  and  after  this  a  fall 
is  obtained  which  at  first  is  very  slow.  If  the  pyrometer  is  now 
withdrawn  it  is  found  to  have  a  very  considerable  quantity  of  solid 
substance  adhering  to  it. 

Discussion. 

Mr.  GowLAXD  called  attention  to  the  fact  that  the  metals  experi- 
mented on  were  not  examined  for  impurities,  although  care  had  been 
taken  to  procure  them  as  nearly  pure  as  possible  from  manufacturers. 

Zinc  as  met  with  in  commerce  always  contains  considerable  amounts 
of  lead.  In  some  specimens  only  0'4  per  cent,  is  present,  but  in 
others  as  much  as  1'9  per  cent.,  and  even  more,  is  occasionally  found. 
Zinc  also  contains  cadmium,  and  this  is  especially  the  case  in  the 
so-called  "  pui^e  "  redistilled  metal.  Whilst  investigating  a  method 
for  the  determination  of  antimony  in  copper  by  the  nature  of  the 
fracture  of  one  of  its  alloys  with  zinc,  he  had  noticed  that  ordinary 
zinc  (spelter)  gave  satisfactory  results,  but  when  so-called  "  pure  " 
zinc  which  had  been  redistilled  by  the  manufacturer  was  used,  the 
results  were  altogether  anomalous.  On  examining  this  zinc,  it  was 
found  to  be  contaminated  with  cadmium,  two  cakes  containing 
5'1  per  cent.,  another  about  3  per  cent.,  and  a  fourth  little  more  than 
traces. 

In  the  case  of  copper,  commercial  samples  vary  much  in  the  pro- 
portions of  metallic  impurities  and  of  suboxide  present.  Even  electro- 
type copper  is  sometimes  impure ;    copper  should  therefore  always 
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be  tested,  the  simplest  method  bein^  a  determination  of  its  electric 
•conductivity,  as  this  will  geuei*ally  suffieiently  indicate  the  extent 
■of  its  purity.  Copper  -when  melted,  even  under  a  thick  layer  of 
charcoal,  will  absorb  oxygen,  and  become  contaminated  with  sub- 
oxide. 

He  sugg-ested  that  it  woiild  be  desirable  in  future  to  ascertain  the 
chief  impurities  in  the  metals  experimented  on,  and  to  determine 
their  amounts,  for  even  when  pi-esent  in  small  proportions  they  often 
have,  as  is  well  known,  marked  effects  on  the  physical  properties. 
This  would  add  very  greatly  to  the  value  of  the  determinations  of 
.their  freezing  points,  and  would  enable  them  to  be  compared  with 
llie  results  obtained  by  other  observers. 

*85.  "  The  preparation  of  adipic  acid  and  some  of  its  derivatives." 
By  Walter  H.  Ince,  Ph.D. 

Wislicenus's  method  of  pi'eparing  adipic  acid  by  heating  /3-iodo- 
propionic  acid  with  silver  being  found  to  be  unsatisfactory,  other 
methods  of  preparation  were  investigated. 

According  to  Arppe  (Zei'f.  f.  Chem.,  1865,  300),  adipic  acid  may  be 
readily  prepared  by  the  action  of  nitric  acid  on  sebacic  acid.  The 
author  finds,  however,  that  not  only  has  nitric  acid  no  action  on 
sebacic  acid,  but  that  sebacic  acid  crystallises  unchanged  from  its 
-solution  in  fuming  nitric  acid.  By  the  action  of  potassium  per- 
manganate in  neutral,  acid,  and  alkaline  solutions  sebacic  acid  is 
•entirely  decomposed,  yielding  small  quantities  of  a  monobasic  acid, 
but  no  adipic  acid. 

Malaguti  (Ann.  Chim.  PJiys.,  [3],  16,  84)  states  that  when  beef 
■suet  is  heated  with  ordinary  nitric  acid,  the  main  product  is  adipic 
acid.  The  aubhor  in  repeating  the  experiment  finds  that  when 
■ordinary  nitric  acid  is  used,  the  main  product  consists  of  sebacic  and 
azela'ic  acids,  and,  when  fuming  nitric  acid  is  used,  an  acid  having 
the  formula  CuH2oOi  is  among  the  products.  In  neither  case  could 
the  presence  of  adipic  acid  be  detected. 

As  might  be  anticipated,  the  action  of  nitric  acid  on  beef  suet  is  a 
•complex  one,  and  the  products  vary  with  the  concentration  of  the 
acid  employed  :  but  in  no  case  does  adipic  acid  appear  to  be  formed. 

ir      7  7-   •       -^   CH.-CH-BrCOOH  ^    u     r.  i 

a.-Monobromaaipic  acid,    i  r^r\f\-cT     ■>   '^^^  prepared   by  Lxal 

•and  Gay-Lussac  (Annalen,  155,  250),  but  was  not  obtained  in  a  pure 
xstate.  The  author  has  isolated  it  in  a  state  of  purity  by  heating 
adipic  acid  (1  mol.  prop.)  with  bromine  (2  mol.  props.)  in  a  sealed 
tube  at  160°  for  two  hours.  The  semicrystalline  contents  of  the 
tube  are  dissolved  in  ether,  and  yield  on  recrystallisation  from  abso- 
lute alcohol,  small  colourless  crystals  melting  at  131°.     When  mixed 
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with  watei'  oi'  a  dilute  solution  of  potassium  liydroxide,  this  acid 
readily  changes  into  y.-lnjdroxyadipic  acid,  C4H70H(COOH)2.  This 
is  extracted  from  the  aqneous  solution  by  ether,  -which  on  evapora- 
tion deposits  colourless  crystals  melting  at  151°,  and  subliming  with- 
out decomposition.  This  acid  is  soluble  in  alcohol,  water,  and 
-ether. 

*86.  "  The  action  of  hydrogen  chloride  on  the  oxides  of  calcium, 
barium,  and  magnesium."    By  V.  H.  Veley,  F.R.S. 

In  continuation  of  former  expei'iments  (Trans.,  1893  and  1894), 
the  author  finds  that  dry  hydx'ogen  chloride  does  not  act  on  quick- 
lime at  ordinary  temperatures,  or  at  40°,  but  at  80°  action  occurs. 
■Day  hydrogen  chloride  does  not  act  on  magnesia  at  ordinary  tem- 
peratures ;  at  40°,  however,  action  takes  place  to  a  considerable 
■extent.  Dry  hydrogen  chloride  was  observed  to  attack  baryta  at  all 
temperatures. 

DiSCL'SSION. 

The  President  expressed  the  opinion  that  our  knowledge  of  the 
•conditions  which  determine  chemical  change,  and  of  the  influence  of 
water,  was  now  such  that  it  was  necessary  to  adopt  every  possible 
precaution  in  preparing  dry  materials,  and  that  the  mere  passage  of  a 
gas  over  a  drying  agent  was  not  sufficient.  He  thought  that  on  this 
account  Mr.  Yeley's  results  were  entirely  inconclusive,  and  that  the 
•enquirj'  ought  to  have  been  carried  further  before  an  attempt  was  made 
to  state  conclusions.  It  was  to  be  expected  that  barium  oxide  would 
be  more  easily  acted  on,  as  baryta  was  dehydrated  less  readily  than 
lime  or  magnesia. 

*87.  "  Latent  heat  of  fusion."    By  Holland  Crompton. 

If  the  latent  heat  of  fusion  of  a  unit  weight  of  a  metal  is  multiplied 
by  the  atomic  weight  of  tlie  element  and  divided  by  the  absolute 
temperature  of  fusion,  the  resulting  quantity  is  proportional  to  the 
valency  of  the  metal,  or  in  other  words  equivalent  quantities  of  the 
metallic  elements  undergo  on  fusion  equal  changes  in  entropy.  In 
modified  form  this  rule  is  found  to  hold  also  for  the  non-metals. 

In  the  case  of  compounds,  the  molecular  latent  heat  of  fusion 
divided  by  the  absolute  temperature  of  fusion  is  also  proportional  to 
the  sura  of  the  valencies  of  the  atoms  composing  the  molecule.  It  is 
necessary,  however,  in  this  case  to  suppose  that  the  valencies  are  to  a 
certain  extent  influenced  by  the  mode  of  union  of  the  atoms  with  one 
another,  and  modified  in  accordance  with  certain  definite  empirical 
rules  stated  by  the  author. 

For  elements,  therefore,  the  relationship  wA/Tu  =  1*38,  and  for 
<;ompounds  the-.similar  relationship  ;rM/T2r  =  1-38  is  found  to  hold. 
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u-  is  the  latent  heat  of  unit  weight,  A  the  atomic  and  M  the  molecular- 
weight,  T  is  the  absolute  temperature  of  fusion,  and  r  and  2r  are  the 
valencies  and  the  sum  of  the  valencies  respectively. 

By  combining'  these  expressions  Avith  vau't  Hoff's  formula  for  the 
molecular  depression  of  the  fusing  point,  E  ^  0'02T'-jiv,  it  is  possible 
to  calculate  the  molecular  depression  from  the  values  of  v  and  T. 
The  numbers  thus  calculated  are  compared  with  those  obtained  by 
direct  measurement  and  found  to  be  in  fair  agreement.  Solubilities 
or  the  melting  points  of  mixtures  of  known  composition  can  also  be^ 
calculated,  making  use  of  the  formula  given  by  Schroder  (Zeit. 
physikal.  Chem.,  11,  449),  connecting  the  solubility  with  the  latent 
heat  of  fusion  and  melting  point  in  absolute  temperature.  Here, 
again,  agreement  between  the  calculated  and  observed  values  is; 
obtained. 

The  i^elationship  enimciated  in  the  paper  throws  a  new  light  on 
the  question  of  the  mechanism  of  the  change  from  the  solid  to  tht^ 
liquid  condition.  It  indicates  that  this  change  is  one  in  which  the 
simple  chemical  molecules  and  the  atoms  composing  them  are  mainly 
concerned,  and  that  it  does  not  consist  merely  in  the  transition  of 
complicated  to  simoler  molecular  aggregates. 

88.  "  Metallic  tartrarsenites."    By  G.  G.  Henderson,  D.Sc,  M.A.,  and' 
A.  R.  Ewing,  Ph.D. 

Arsenious  oxide  dissolves  readily  in  hot  solutions  of  sodium  hydro- 
gen tartrate,  and  when  the  liquid  is  concentrated  and  cooled,  colour- 
less, prismatic  crystals  of  socUiim  tarfrarseuite,  C4Hi06AsOXa'2^HoO, 
separate.  This  is  a  stable  salt,  easily  soluble  in  water,  but  insoluble 
in  alcohol.  The  aqueous  solution  has  an  acid  reaction,  and  when' 
neutralised  with  soda  gives  a  mixtui*e  of  arsenious  oxide  and 
disodium  tartrate.  The  corresponding  ammonium  salt  resembles 
the  sodium  salt,  but  is  more  unstable,  gradually  decomposing,  even 
in  the  solid  state,  into  arsenious  oxide  and  ammonium  hydrogen 
tartrate.  Potassitim  tarfrarsenite  is  at  once  decomposed  by  cold  water,, 
and  hence  is  prepared  with  greater  ditticulty.  It  is  obtained  as  a 
finely  crystalline  precipitate.  The  characteristic  harmm  salt,. 
(C4H406AsO)jBa*HoO,  is  prepared  in  the  form  of  delicate  lustrous 
needles  by  mixing  dilute  solutions  of  barium  chloride  and  of  the- 
sodium  salt.  It  is  only  slightly  soluble  in  hot  water,  and  is  partially 
decomposed  w hen  boiled  W'ith  much  water,  like  all  the  salts  of  the- 
series  hitherto  examined.  The  strontium  and  calcium  salts  are  more 
soluble,  and  much  less  stable  in  solution.  The  heavy  metals  give- 
precipitates  with  soluble  tartrarsenites,  but  these  precipitates  appear 
to  be  in  most  cases  either  tartrates  or  mixtures  of  tartrates  with 
arsenious  oxide. 
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When  the  barinm  salt  is  cautiously  mixed  with  dilute  sulphuric- 
acid,  keeping  the  salt  in  excess,  a  clear  filtrate  is  obtained,  which 
has  a  strong  acid  reaction,  but  contains  no  sulphuric  acid,  and  which- 
gives  a  copious  precipitate  of  arsenious  sulphide  when  hydrogen 
sulphide  is  added.  The  solution  probably  contains  free  tartrarsenious 
acid,  CiHiOeAsOH,  but  this  is  too  unstable  to  be  isolated.  Concen- 
tration of  the  solution,  or  raising  its  temperature  to  60 — 70°,  or  addi-^ 
tion  of  alcohol  or  of  a  trace  of  a  mineral  acid,  causes  decomposition 
of  the  acid  into  arsenious  oxide  and  tartaric  acid ;  but  if  soda  is  added, 
sodium  tartrarsenite  is  formed,  and  a  quantitative  examination  of 
the  solution  proved  it  to  contain  almost  exactly  the  theoretical  quan- 
tity of  arsenic. 

Experiments  with  other  acid  oxides  and  hydoxy-acids  indicate 
that   tartrarsenious    acid    is    either   a    derivative    of  arsenious  acid,. 

ri    XT    Q 

As<^p.Vr*    *>  or  an  ethereal  derivative  of  tartaric  acid,  ha\ing   the 
formula  C02H-CHO(AsO)-CHOH-CO,H. 

89.  "Note  on  the  interaction  of  hydi'ogen  sulphide  and  bismuth 
haloid  compounds."  By  M.  M.  Pattison  Muir,  M.A.,  and  Edwin 
M.  Eagles,  B.A. 

The  authors  tind  that  bismuth  chloride  and  hydrogea  sulphide 
react  at  a  ver}''  moderate  temperature,  producing  bismuth  thiochloride, 
BiSCl,  and  hydrogen  chloride  ;  that  a  similar  action  occurs  between 
bismuth  bromide  and  hydi'ogen  sulphide  ;  but  that  bismuth  iodide  and 
hydrogen  sulphide  do  not  interact.  They  also  prove  that  bismuth  sul- 
phide is  produced  by  the  interaction  of  bismuth  chloride,  or  bromide 
and  hydrogen  sulphide  at  a  red  heat.  The  thiohaloid  compounds  BiSCl 
and  BiSBr  are  also  formed  very  readily  by  passing  chlorine  or 
bromine  vapour  over  bismuth  sulphide.  Bismuth  thioiodide  was 
obtained,  but  not  quite  free  from  bismuth  sulphide,  by  heating  bis- 
muth sulphide  with  bismuth  iodide, 

Erkatu-M  in  •'  Proceedings,"  No.  144,  p.  226.  Between  lines  11  and 
12  insert  "  Discussion." 


At   the  next  meeting,  on   Thursday,  January  17th,  the   following 
papers  will  be  read  :  — 

"Acid  sulphate  of  hydroxylamine."     By  Dr.  Divers,  F.R.S. 
"Mercury  and  bismuth  hypophosphites."     By  S.  Hada. 
"Kamala."     Part  III.     By  A.  G.  Perkin. 

Habbison  and  Sons,  Printers  in  Ordinary  to  Her  Majesty,  St.  Martin's  Lane. 


A  LIST 


OFFICERS  AXD  FELLOWS 


THE   CHEMICAL   SOCIETY, 


COKEECTED  TO  APBll,    133}. 


LONDON: 

HARRISO^f   &   SONS,  ST.    itAETIN^'S    LA^E, 

^utdtxs  in  ©rbinarg  to  ^tr  gtajeslg. 

1894. 


OFFICERS   AND    COUNCIL, 

ELECTED    IN    1S94. 


PRESIDENT. 
ARMSTRONG,  H.  E,,  LL.D.,  Ph.D.,  F.R.S. 
VICE-PRESIDENTS. 
■VVHO    HAVE    FILLED    THE    OFFICE    OF    PRESIDENT. 

ABEL,  Sir  F.  A.,  Bart.,  K.C.B.,  D.C.L.,  F.R.S. 
BROWN,  A.  CRUM,  D.Sc,  F.R.S. 
CROOKES,  W.,  F.E.S. 
FRANK  LAND,  E.,  D.C.L..  F.R.S. 
GILBERT,  Sir  J.  H.,  Ph.D.,  F.R.S. 
GLADSTONE,  J.  H.,  Ph.D.,  F.R.S. 
MULLER,  H.,  Ph.D.,  F.R.S. 
ODLING,  W.,  M.A.,  M.B.,  F.R.S. 
PERKIN,  W.  H..  LL.D.,  Ph.D.,  F.R.S. 
PL.A.YFAIR,  Lord,  Ph.D.,  K.C.B.,  F.R.S, 
ROSCOE,  Sir  H.  E.,  LL.D.,  F.R.S. 
RQSSELL,  VV.  J.,  Ph.D..  F.R.S. 
AVILLIAMSON,  A.  W.,  LL.D.,  r.R.S. 

VICE-PRESIDENTS. 
ATKINSON,  E.,  Ph.D. 
BROWN,  HORACE  T.,  F.R.S. 
HARCOURT,  A.  VERNON,  M.A.,  F.R.S. 
MOND,  LUDWIG,  F.R.S. 
O'SULLIVAN,  C,  F.R.S. 
RAMSAY,  W..  Ph.D..  F.R.S. 
TILDEN,  WILLIAM  A.,  D.Sc,  F.R.S. 

TREASURER. 

THORPE,  T.  E.,  D.Sc,  F.R.S. 

SECRETARIES. 
DUNSTAN,  VVYNDHAM  R.,  M.A.,  F.R.S. 
THOMSON,  J.   MILLAR. 

FOREIGN  SECRETARY. 
MELDOLA,  RAPHAEL,  F.R.S. 

OTHER  MEMBERS  OF  COUNCIL 
CROSS,  CHARLES  F.,  B.Sc, 
DIXOX,  H.  B.,  M.A..  F.R.S. 
DYER.  B'.RNARD,  D.Sc 
FRISWELL,  R.  J. 
GREEN,  A.  G. 

KIPPING,  STANLEY,  Ph.D..  D.Sc 
PERKIN,  W.   H,  Jux.,  F.R.S. 
SHENSTONE,  W.  A. 
STEVEXSON,  T.,  M.D. 
VOELCKER.  JOHN  A.,  Ph.D. 
WYNNE,  W.  P.,  D.Sc. 
YOUNG,  SYDNEY,  D.Sc,  F.R.S. 


LIBRARIAN. 

LEONARD  T.  THORNE,  Ph.D. 

EDITOR  OF  THE  SOCIETY'S  JOURNAL. 

C.  E.  GROVES,  F.R.S. 

SUB-EDITOR  OF  THE  SOCIETY'S  JOURNAL. 

A.  J.  GREEN  AWAY. 

COLLECTOR. 

Mr.  JOSIAH  HALL,  Burlington  House,  Piccadilly,  W. 

A   2 


Any  inaccuracies  in  this  list  should  be  reported   to   the  Secretaries  at 
Burlington  House. 


NAMES  OF  FELLOWS. 


•  Denotes  Original  MemViers  admitted  at  the  formation  of  the  Society. 

n  Denotes  Life  Members. 

Trans.  Denotes  Members  who  have  contributed  Papers  published  in  the  Society's  Transactions. 


Proc. 


Date  of  Election. 


Proceedings. 


Mar.  21, 1848 

Trans. 

Dec.  21,  1871 

Trans. 

Mar.    1,  1883 

Dec.    4,  1890 

April   7,1856 

Mar.    4,  1875 

Trans. 

Feb.  18,  1892 

Dec.    6,  1888 

Feb.   18,1892 

Feb.  15,1877 

Trans. 

June  16,  1892 

Dec.  15,  1892 

Dec.     5, 1889 

Trans. 

Mar.  17,1881 

Trans. 

Dec.     3, 1885 

Trans. 

Dec.     3, 1885 

Dec.     3,  1885 

Mar.    6,  1873 

Dec.  18,  1879 

Feb.  16, 1893 

May     7,  1885 

June  16,  1892 

June  21,  1888 

Abel,  Sir  F.  A.,  Bart.,  K.C.B.,  D.C.L.,  F.K.S.,  40,  Cadogan-rlace, 

S.lrV.,    and   the  Imperial    Institute,   Imperial    Institute  road, 

London,  S.W. 
Abney,  W.  de  W.,  Capt.,  E.E.,  F.E.S.,  F.R.A.S.,  F.E.G.S.,  Willeslie 

House,  Wetlierby-place,  South  Kensington,  S.W. 
Abraham,  Alfred  C,  87,  Bold-street,  Liverpool 
Abrines,  G.  Anthony,  AVarterport-street,  Gibraltar 
Acland,  Sir  Thomas  J.  Dylie,  Bart.,  Sprydoncote,  near  Exeter 
Acworth,  Joseph  John,  Ph.D.,  F.I.C.,  34,  Chichele-road,  Crickle- 

wood,  X.W. 
Adams,  Arthur,  Kelvin  House,  Edgbaston-road,  Smethwick 
Adams,  Charles  M.,  Albany -buildings,  Lord-street,  Southport 
Adams,  Frederick  Edward,  M.D.,  Town  Hall,  Bolton 
|]Adams,  M.  A.,  F.E.C.S.,  Ashford-road,  Maidstone,  Kent 
Adams,  Percy  T.,  Kent  Cpunty  Ophthalmic  Hospital,  Maidstone 
Adcock,  Lionel  Robert,  Laboratories  Rio  Tinto  Minas,  Huelva, 

Spain 
Addyman,  F.  Thornton,  53,  Bentinck-road,  Nottingham 
Adeney,  W.  E.,  Royal  University  of  Ireland,  Earlsfort-terrace, 

Dublin 
Adie,  E.  Haliburton,  M.A.,  3,  Richmond-road,  Huntingdon-road, 

Cambridge 
Adriance,  John  S.,  231,  Broadway,  New  York  City 
Aikman,   Charles  M.,  ALA.    B.Sc,  F.R.S.E.,  F.'l.C,  Technical 

College,  and  128,  Wellington-street,  Glasgow 
Ainsworth,  George,  Selby  Lodge,  Consett,  Durham 
Albright,  G.  Stacey,  The  Elms,  Edgbaston-park-road,  Edgbaston, 

Birmingham 
Albuquerque,  John  Predozod,  de  Barbados,  West  Indies 
Alcock,  Frank  Harris,  S,  Broad-street  Comer,  Birmingham 
Alcock,  John  W.,  Central  Brewery,  45,  Mott-street,  Birmingham 
Alexander,  John,  M.A.,  Atou  Yilla,  Craigie,  Perth 


FELLOWS    OF    THE    CHEMICAL    SOCIETY. 


Date  of  F.lection. 

Feb.  16,  1882 

Mar.    4,  1886 

Feb.  18,1864 

Trans. 

Dec.     3,  1891 

May     5,1870 

Feb.     8,  1876 

Feb.     6,  1890 

Mar.     5,  1885 

Trans. 

Mar.    6,  1890 

Feb.     6,  1890 

Dec.  15,  1892 

eb,     2,  18S8 

May     4,  1882 

Mar.    7,  1870 

Feb.  15,  1877 

Feb.  17,  1876 

Feb.     6,  1890 

June  19,  1879 

Feb.  19,  1891 

May  15,  1890 

Feb.  21,  1884 

Feb.     4,  1875 

Dec.  15,  1881 

Dec.     1,  1870 

Trans 

Dec.     2,  1880 

Dec.     3,  1891 

i>ec.  18,  1884 

Dec.  15,  1870 

Mar.  17,  1859 

Trans 

Mar.    7,  1872 

Trans 

Jan.   16,  1862 

Tians 

Alford,  Henry  James,  M.D.,  1,  Horelands-terrace,  Taunton 
Allan,  James  Henr)',  26,  Fitzclarence  street,  Liverpool 
Allen,  Alfred  Henry,  Sydenham-cottage,  Park-lane,  Sheffield 
AUen,  George  James,  Ivey  House,  Bolton-road,  Pendleton 
Allen,   John,  Phoenix    Chemical    AVorks,    Upper    Xorth-street 

Poplar,  E. 
Allen,  Harry,  Bessemer  Steel  ATork*,  Sheffield 
AUsom,  Edward  W.,  L.PuC.P.,  L.R.C.S.,  C.M.Ed.,  C.F.P.S.Glas., 

L.A.H.D.,  and  P.S.I.,  41,  South  Mall,  Cork 
llAmphlett,   Edward   Greenhill,  M.A.,  Oson,  M.R.I.,  2,  Queen's 

Gate-terrace,  S.W. 
Anderson,  Frederic  Alfred,  B.Sc,  Lesney  House,  Erilh,  Kent 
II  Anderson,  Innes  M.  T.,  The  New  Explosives   Company,  Stow- 

market 
Anderson,  William  Smellie,  Marine  Station,  Granton. 
Andrew.^,  Edward  Arthur,  St.  Mary's  Hospital,  Paddington,  AV. 
Andrews,  L.  W.,  Ph.D.,  The  University,  Iowa  City,  Iowa,  U.S.A. 
Andrews,  Thomas,  F.Pi.S.,  M.I.C.E.,  Eavencrag,  Wortley,  near 

Sheffield 
Angell,  John,  6,  Beacon's  Field,  Derby-road,  FallowGeld,  Man- 
chester 
Ansdell,  Gerrard,  10,  Gledhow  Gardens,  South  Kensington,  S.W. 
Ansell,  Frederick  Graham,  Wickwar  Brewery,  Gloucestershire 
Appleby,  Herbert,  JIoorBeld  Chemical  Works,  Boothstown,  near 

Manchester 
Appleton,  Henry  Austin,  c,'o  Dr.  Hess,  Oil  Works,  Newlay,  near 

Leed.s 
Appleyard,  James  Robert,  University  College,  Dundee 
Archbutt,  Leonard,  11,  Charnwood-street,  Derby 
Armistead,  AVilliam,  M.B.,  CM.,  Shelford,  Cambridge 
Armitage,  Charles,  Lancaster  Corporation  Gas  Works,  Lancaster 
Armstrong,  Henry  E.,  Ph.D.,  F.R.S.,  55,  Granville  Park,  Lewis- 
ham,  S.E  ,  and  Central  Institution,  Exhibition-road,  London, 

S.W. 
Arnold,  J.  Oliver,  The  Technical   School,   St.   George's-square, 

Sheffield 
Ashcroft,  George  .Alfred,  c  b  Mi"s.  Foster,  6,  Winnington-slreet, 

Korthwich,  Cheshire 
Ashe,  William  Percy,  M.D.,  41,  Sloane-gardens,  S.W. 
Ashwell,  J.  E.,  F.I.C.,  27,  Tennyson-.street,  Nottingham 
JlAtkinson,  E.,  Ph.D.,  Portesbery-hill,  Camberley,  Surrey 
"Atkinson,  R.  W.,  B.Sc,  44,  Loudoun-square,  Bute  Docks,  Cardiff 
;'Attfield,  Prof.  J.,  F.R.S.,   17,   Bloomsbury-square,  W.C.     and 

Ashlands,  Watford 


lELLOWS    OF   THE    CHEMICAL    SOCIETY.  / 

Date  of  Election. 

Feb.  18,1872     Trans.  ;|Attwood,  George,  F.G.S.,  Assoc.  Member  Inst.  C.E.,  Durmast 

I  House,  Eingwood,  Hants,  and  IS,  St.  Swithin's-lane,  Cannon- 

!  street,  E.G. 

Dec.     2,  1886               '  Audlev,   James   A.,  B.Sc.    Lond,  A.R.C.Sc.  Lond,  F.I.C.,   97, 

Lichfield-street,  Hanley 

Kov.    6,  1876     Trans.  Auerbach,  G.,  Mannheim  L.,  7,  4,  Germany 


Feb.  17,1877 

Dec.  15,  1892 
Feb.  19,  1891 


Mar.    6,1890 

Dec.  16,  1875  i  Trans. 

June  15,  189-3 

April  4,  1889 

Feb.  21,  1SS4 

May    4,  1893 . 


Dec. 
Dec. 
Dec. 

Feb. 


3,  1S91 
5,  1889 
6, 1883 
17,  1881 
June  19,  1884 
^lay  4,  1893 
May    1, 1873 

June  16,  1892 
Dec.  18,  1884 
Dec.  3,  1891 
Mar.  4,  1886 
Dec.  4,  1890 
Feb.  15,  1894 
Feb.    2,  18SS 


Trans. 
Trans. 


Jan.  19,  1871 

Feb.  16,  1883 

Dec.     2,1880 

June  16,  1887 

Dec.     1,  1870 

Jan.  17,  1889 

May    7,  1891 

Austen,  Peter  Townsend,  876,  President-street,   Brooklyn,  Xew 

York 
Avery,  David,  Queen's  College,  University  of  Melbourne 
Avian,  John  Charles,  Manager  Eoyal  Laboratory,  Eoyal  Arsenal, 

Woolwich,  S.E. 

Babington,  Percival,  A.I.C.,  6,  Grange-terrace,  Weymouth 
Bailey,  G.  H.,  Ph.D.,  B.Sc,  Owens  College,  Manchester 
Bailey,  Henry,  IS,  Lavender  Sweep,  S.W. 

Bailey,  Pachard  Douglas,  City  Brewery,  Quay-street,  Gloucester 
]|Bain,  Daniel,  Laboratory,  ifewcastle  Chemical  Company,  Gates 

head 
Baine,   Lawrence    Augustus,   Dipton,   Linlz-green,   Newcastle" 

upon-Tyne 
Bairstow,  John,  32,  Sealand-road,  Chester 
[| Baker,  Charles  Frederic,  Ph.D.,  The  Yorkshire  College,  Leeds 
Baker,  Charles  J.,  The  Schools,  Shrewsbury 
Baker,  Harry,  The  Aluminium  Co.,  Oldbun,-,  near  Birmingham 
[Baker,  H.  Brereton,  Dulwich  College,  S.E. 
Baker,  Julian  L.  Stamford,  Hendham-road,  Upper  Tooting,  S.lrY. 
Baldock,  John  Henrj-,  Overdale,  St.   Leonard's-road,   Croydon, 

Surrey 
Ballantyne,  Horatio,  260,  Eenfrew-street,  Glasgow 
Ballard,  J.  Farrow,  Cornwall  House,  Maidenhead 
Baly,  Edward  C.  Cyril,  Ardmore,  Pdtherdon-road,  Tooting,  S.W 
Bamber,  Henry  K.  G.,  Cement  Works,  Dovercourt,  Essex 
Bamber,  M.  Kelway,  c  o  Post-office,  Poona,  India 
Bamber,  William  Edward,  Spring  Lawn,  Heaton,  near  Bolton 
Banner,  Samuel,  Sherwood,  Sef ton-park,  Liverpool 
Bannister,  Richard,  Inland  Kevenae  Laboratory,  Somerset  House, 

W.C. 
Barbour,  T.  Eraser,  35,  Robertson-street,  Glasgow 
Barclay,  Arthur  E.,  95,  Farringdon-street,  E.C. 
Barclay,  Hugh,  Calder  Avenue,  near  Coattridge,  X.B. 
Barklie,  Robert,  Thornhill,  Dunmuvry,  Belfast 
Barnes,  Charles  Lightfoot,  10,  Xelson-street,  C.  on  M.,  JIanchester 
Barnes,   Edward  Arthur,  L'pton  Villa,  Dynamite  Works,  Hayle, 

Cornwall 


FELLOWS   OF   THE   CHEMICAL   SOCIETY. 


Date  of  Election. 

Dec.  2 

1875 

Feb.  2], 

1884 

Feb.  16, 

1888 

May  5 

1892 

Dec.  3, 

1891 

Feb.  4, 

1869 

Feb,  5 

1874 

June  16, 

1892 

April  4, 

1889 

Jan.  18, 

1872 

April  19, 

1883 

Feb.  18, 

1864 

May  7, 

1891 

June  15, 

1893 

May  7, 

1891 

June  16, 

1892 

Nov.  19, 

1874 

June  4, 

1874 

June  19, 

1879 

Dec.  4, 

1873 

Feb.  19, 

1891 

Feb.  7, 

1861 

Dec.  5, 

1867 

Mar.  3, 

1864 

Mar.  6, 

1890 

April  21, 

1887 

Dec.  1, 

1864 

April  17 

1890 

April  2, 

1874 

May  4, 

1882 

Feb.  6, 

1879 

Trans. 


Trans. 


Trans. 


II  Barnes,  E.  L.,  Oak  Hall,  Buckhursthill 
Barr,  A^TilHam  Henry,  M.D.,  Belgrave-place,  Bury 
Barraclough,  William  H.,  F.I.C.,  83,  Bedford-row,  Ilford 
Barratt,  Alexander,  Bronhenlog,  Mostyn,  North  Wales 
Barratt,  J.  Treeby,  Bronhenlog,  Mostyn,  North  Wales 
Barret,  Edward  L.,  B.Sc,  192,  Belsize-road,  Hampstead,  N.W. 
Bai-rett,  Howard,  M.R.C.S.,  M.R.C.P.,  49,  Gordon-square,  W.C. 
II  Barrows,    Arthur     Edward,    Bloomfield   Iron   Works,    Tipton, 

Staffordshire 
Barry,   T.    D.    Collis,    M.K.C.S.,    Staff"   Surgeon,  Malabar-hill, 

Bombay 
Barton,  Robert,  Royal  Mint,  Melbourne,  Australia,  and  c/o  Miss 

Barton,  The  Cottage,  Bushey  Park,   Teddington 
Basker,  J.  A.,  Fore-street,  Bridgwater 
IIBassett,  Henry,  26,  Belitha-villas,  Barnsbury,  N. 
Bate,  William,  National  Explosives  Co.,  Hayle,  Cornwall 
Bateman,    John,    Messrs.    J.    C.    and    J.    Field,   The   Slarsh, 

Lambeth,  S.E. 
Bater,  Claude  H.,  M.A.,  Inland  Revenue  Laboratory,  Ashwell, 

Baldock,  Herts 
Bayliss,  Charles,  Selly  Park,  nenr  Birmingham 
Bayly,  F.  W.,  The  Royal  Mint,  E. 
lIBayne,  James,    Professor  Royal  Veterinary   College,   Camden 

Town,  N.W. 
llBayne,  William  Thirlwall,  LL.D.,  Brockhill,  Broad  Clyst,  Exeter 
Baynes,  James,  jun.,  Ph.D.,  F.R.M.S.,  Borough  Analyst's  Office, 

Royal  Chambers,  Scale-lane,  Hull 
Beadle,  Clayton,  Beadonwell,  Belvidere,  Kent 
JIBeadnell,  Major  Charles  Edward,    R.A.,    48,   Castletown-ioad, 

W.  Kensington 
Beale,    William  Phipson,   Q.C.,   10,    New-court,     Carey-street, 

Lincoln 's-inn,  W.C. ;  and  19,  Upper  Phillimore-gardens,  Ken- 
sington, W. 
JIBeanes,  Edward,  Moatlands,  Paddock-wood,  Kent 
Beardmore,  G.  Russell,  D.P.H.  Camb.,  L.R.C.P.  Lond.,  M.R.C.S. 

Eng.,  L.S.A.,  Warwick  House,  Upper-street,  Islington,  N. 
Beasley,  William  C.  T.,  B.A.,  Fermain,  St.  Leonards-on-Sea 
IJBeauchamp,  Lieut.  C.  S.,  Brompton  Barracks,  Chatham 
Beck,  Charles  R.,  6,  White  Ladies'-road,  Clifton,  Bristol 
Beckett,  George  Henry,  care  of  Alfred  Nobel,  Chemische.^,  Labora- 

torium,  San  Remo,  Italy 
Beckett,  John  Hampden,  Corbar  Hill  House,  Buxton,  Derbyshire 
Bedson,  P.   Phillips,  D.Sc,   University  of  Durham,  College  of 

Physical  Science,  Newcastle-on-Tyne 


KELLOWS    OF    THE    CHEMICAL    SOCIETY. 


Date  of  Election. 


Dec.  19,1872 

Trans. 

June  18,  1891 

r>ec.  e,  1888 

May  7,  1891 

Dec.  2,  1886 

Trans. 

June  20,  1889 

Jan  19,  1865 

Dec.  3,  1863 

Trans. 

Jan.  17,  1889 

Nov,  19,  1885 

Dec.  4,  1879 

Dec.  17,  1874 

^'ov.  19,  1S74 

Feb.  17,  IS 81 

AprillS,  1836 

Dee.  4,  1890 

June  21, 1883 

Feb.  16,  1882 

Mar.  6,  1890 

June  17,  1875 

Juoe  15,  1S93 

Feb.  16,  1888 

Dec,  7,  1882 

Dec.  3,  1891 

Dec.  6,  1888 

Dec.  15,  1892 

Mar.  1,  1883 

Trans. 

Dec.  2,  1SS6 

Dec,  7,  1865 

Feb.  18,1875 

Mar,  7,  1872 

Mar.  16,  1882 

llBeilby,  George  T.,  St.  Kitts,  Slateford,  N.B, 
Belbin,  T,  St.  JoLn,  12,  Bolton-gardens  West,  South  Kensington 
Belcher,  John  Hope,  B. .A..,  Science  School,  Lincoln 
Bell,  Albert  Edward,  Hound-street,  Sherborne,  Dorset 
Bell,  Chichester   A.,  B.A.,  M.B.  (Dublin),    3,   Mansfield-place, 

Richmond,  Surrey 
Bell  E,  Wightman,  Spalding 

II Bell,  J.  Carter,  the  Cliff,  Higher  Broughton,  Manchester 
Bell,  Sir  Lowthian,  Bart.,  F.R.S.,  Eounton  Grange,  Northallerton 
II Bell,   Percy  Carter,  Technical  Laboratory,  13,  Park-row,  New- 
York 
Bell,  W,  J.,  Sir,   LL.D.  (Cantab),  F.R.S.E.,  Scatwell,  Muir  of 

Ord,  K.B.,  and  Reform  Club,  S,W. 
Bemrose,  Joseph,  56,  St.  Famille  street,  Montreal,  Canada 
IjBendix,     David,      Sutherland      Lodge,     371,      Romford-road, 

Stratford,  E. 
Benger,    Frederick    Baden,    F.LC,    The    Grange,    Knutsford, 

Cheshire 
jjBenjamin,  Marcu.«,  A.M.,  Ph.D.,  care  of  D.  Appleton  and  Co.. 

1,  Bond-street,  New  York 
Bennert,  Carl,  Ph.D.,  Godesberg,  Germany 
Bentz,  Ernest,  147,  Bishop-street,  Alexandra  Park,  Manchester 
llBeringer,  Cornelius,  F.LC,  9,  West-end,  Redruth 
JiBeringer,  John  J.,  Ba.sset-road,  Camborne,  Cornwall 
Bemcastel,  Richard,  7,  Lancaster-road,  Eayswater,  W. 
Bernstein,  Ludwik,  M.D.,  F.R.S.E.,  Lismore,  New  South  AVales 
Berridge,  Douglas  J.  C,  B.A.  Oxon,  The  Laboratory,  Malvern 

College 
Berridge,   Henry  Dudley,  M.A.,   Fotheringhay,  Oundle,  North- 
amptonshire 
IIBerry,  Edward  E.,  Yilla  Rosa,  Bordigherd,  Italy 
Berry,  Thomas  William,  7,  Tanley-street,  Stone,  Staffordshire 
Berry,  William,  7,  Hampton-park,  Rediand,  Bristol 
Bersusan,  Arthur  J.,  13,  Lansdowne-road,  Kensington-park,  W., 

and  Box  411,  G.P.O.,  Sydney,  N.S.W. 
Bevan,  Edward  J.,  4,  New-court,  Lincoln's-iun,  W.C. 
Bevan,   John    William,  care    of   Sir    James  Murray   and  Co., 
Chemical  Works,  Temple-street,  Dublin 
II  Bickerdike,  W.  E.,  Clayton  Grange,  Wilpshire,  near  Blackburn 
Biggart,    J.    W.,    Chemical    Laboratory,     29,    Cathcart-street, 

Greenock 
Biggs,  C.  H.   W.,  140,   SaIisbur\--court,  Fleet-street,  E.G.,  and 

Broomfield,  Bromley,  Kent 
Billing,  Henry  S.,  c 'o  Burnard  &  Alger,  Ld.,  Plymouth 
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Date  of  Election. 

Dec.  15,  1881 

June  4,  1874 

Feb.  15,  1894 

May  20,1875 

Trans. 

April  17, 1879 

Dec.  2,  1886 

Dec.  18,  1879 

March  5, 1885 

Dec.  6,  1883 

Mar.  6,  1890 

May  Id,  1890 

June  3,  1875 

June  16,  1S92 

Dec.  4,  1890 

Feb.  19,  1891 

Mar.  6,  1890 

Feb.  2,  1S88 

Dec.  20,1883 

Trans. 

Feb.  2,  1865 

Trans. 

April  21,  1887 

June  3,  1875 

Trans. 

May  5,  1892 

May  5,  1892 

Dec.  2,  1875 

Mar.  1,  1883 

Feb.  7,  1878 

Dec.  6,  1888 

Bingley,  John,  Northampton 

Bird,  Henry,  10,  Lnckyer-road,  Mutley,  Plymouth 

Bird,  William  Rowland,  73,  Albion-street,  New  Swindon,  Wilts 

Bischof,  Giistav,   Prof.,  16,  Colville-square,  Bayswater,  W.,  and 

4,  Hart-street,  Bloomsbury 
Black,  A.  H.,   F.R.G.S.,  St.  John's,  Wakefield 
Blackburn,   Thomas,  Aruba   Phosphaat  Maatschappy,   Cura^oa, 

West  Indies 
Blackett,  Cuthbert   R.,  Prof.,    Laboratory,  Swanston-street,  Old 

County  Court,  Melbourne 
Blades,  Chas.  Mountain,   Bay    Villa,  Chester-road,    Northwich, 

Cheshire 
Blair,  Frank  A.,  Broomfield,  Melrose,  N.B. 
Blake,    Robert   R.  F.,    Chemical  Department,  Queen's  College, 

Belfast 
Blake,  William  Henry,  7,  Grange-crescent,  Sunderland 
yBlanshard,  Charles  Thomas,  M.A.,  F.I.C.,  The  Firs,  Summertown, 

Oxford 
Bleckly,  Arthur  Sanderson,  Thelwall  Lea,  near  Warrinston 
Blenkinsop,  W.  E.  B.,  15,  Earlsfield-road,  Wandsworth  Common, 

S.W. 
Bloomer,    Frederick    John,  F.I.C.,    Bacchus-road,    Lodge-road, 

Hockley,  Birmingham,  and  15,  Broderick-road,  Upper  Tooting 
Blount,  Bertram,  Laboratory,  Broadway,  Westminster,  S.W. 
Bloxam,   Arthur  G.,   F.I.C.,   The   Goldsmiths'    Institute,   New 

Cross,  S.E. 
Bloxam,  W.  Popplewell,  B.Sc.  Lond.,  F.I. C,  Royal  Naval  College, 

Greenwich,  S.E. 
Blunt,  T.  P.,  JI.A.,  Tower-place,  Shrewsburj- 
Blundstone,  Edwin  Richardson,  B.A.,  Cornwall  Lodge,  Hampton 

Hill,  Middlesex 
Blyth,    Alexander   Wynter,   M.R.C.S.,    17,    Marlborough    Hill, 

N.W. 
Blyth,  Frederic  William  George,  Clifton  Wood  Villa,  Clifton, 

Bristol 
Blyth,    M.    Wynter,   Junr.,  8,  New-court,    St.    John's   College, 

Cambridge. 
llBoake,  A.,  Stratford,  London,  E. 

II  Board,  Gregory,  c/o  Whitiiam  Cross,  Secretary  Colorado  Scien- 
tific Society,  Box  2658,  Denver,  Colorado 
Bodmer,  Richard,  Analytical   Laboratory,  16,  Southwark-street, 

London,  S.E, 
Bohm,  William  Dunsmore,  A.R.S.M.,  F.I.C.,  51,  The  Avenue, 

Acton,  W. 
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Dec.  16,  1869 
April  15,1869 
June  21,  1888 
Mar.  2, 1876 
Mar.  17,  1881 

Nov.  20, 1890 

Dec.  7,  1882 
June  15,  1882 


Date  of  Election. 

Mar.  18,  1869    Trans. 

Feb.  18,  1892 

June  17,  1S5S 
Feb.  1,  1883 
May  4,  1893 
Feb.  16,  1893 
Mar.  1,  1877 
April  17, 1884 

Mar.  17,1881 
Feb.    2,  1861 

June  16,1881 

Dec.  15,  1881  I  Trans 
June  16,  1887     Trans 
Mar,    6,  1873 
June  15,  1871 

May  15,  1869 

Dec.     2,  1886 

Feb.  15,  1894 
Dec.     3,  1891 

April  20, 1865 
Dec.     6,  1883 

Dec.  7,  1893 
Nov.    6,  1862 


Trans. 


Trans 


IIBolas,  Thomas,  Turnham-green,  W. 
Bond,  Frederick  Fielding,  M.D.,   Rosemary   House,   East  rick, 

Yorks 
Bond,  F.  T.,  M.D.,  Gloucester 

Bond,  Henry  C,  M.A.,  Bromley  Park  School,  Bromley,  Kent 
Bone,  William  Arthur,  Owen's  College,  Manchester 
Boone,  W.  T.,  6,  Mount  Pleasant-road,  South  Tottenham,  N. 
Borland,  John,  F.L.S.,  Etruria,  Kilmarnock 
Borland,    W.    D.,    Beacon    Lodge,    Green-street,    Green,    near 

Dartford,  Kent 
IIBorns,  Henry,  Ph.D.,  19,  Alexandra-road,  Wimbledon,  S.W. 
IIBosanquet,  E.  H.  M.,  F.E.S.,  New  University  Club,  St.  James'- 

street,  S.W. 
Bostoek,    G.    H.,    Laurel    Villa,     Hildersthorpe,     Birdlinglon 

Quay 
Bothamley,  Charles  H.,  F.I.C.,  Taunton,  Somerset 
Bott,  William,  Ph.D.,  EafHes  Institution,  Singapore 
Bottle,  Alexander,  4,  Godwyu-road,  Dover 
Bottomley,   James,    B.A.,   D.Sc,    Homer-terrace,   220,    Lower 

Broughton-road,  Manchester 
Bottomley,  James  T.,  M.A.,  F.R.S.,  F.R.S.E.,    13.    University 

Gardens,  Glasgow 
Bottomley,    W.    Beeeroft,   Ph.D.,  15,  Lilly ville-road,   Fulham, 

S.W. 
Boul,  William  Good,  M.A.,  The  College,  Petersfield 
Bovell,  John  E.,  Dodd's  Botanical  and  Experimental  Station, 

Barbados 
I'Bowdler,  A.  C,  20,  Wellington-street,  Blackburn 
Bower,    Frank,     37,    Lansdowne-road,     South   Lambeth-road, 

S.W. 
Bowman,  Frederic  Edmund,  Ash  Leigh,  Bowdown,  Cheshire 
Bowman,    Frederick  H.,   F.E.A.S.,    F.L.S.,    F.G.S.,   Ashleigh, 

Ashley  Heath,  Bowdon,  Cheshire 
Bowrej*,  J.  J-,  Kingston,  Jamaica 
IJBraby,  Frederic,  Bushey  Lodge,  Teddington 
Bradshaw,  Charles,  iO,  The  Nook,  Barber-road,  Sheffield 
1!  Bradley,  Nathaniel,  SunnysLde,  Whalley  Eange,  Manchester 
Braga,   J.    F.,   L.S.A.,    F.E.G.S.,    Glen   Yilla,    Halliford-road, 

Sunbury-on-Thames 
Branson,   Charles   P.,    Frankfort    House,    West-side,    Clapham 

Common,  S.W. 
Branson,  F.  W.,  14,  Commercial-street,  Leeds 
Brauuer,  B.,  Ph.D.,  University  of  Prague,  Bohemia,  and  Brenute 

Ga=se,  4,  Prague,  Bohemia 
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Date  of  Election. 
Dec.  6,  1883 
Dec.  4,  1890 
Dec.     7,  1893 

May     4,  1893 

April  19, 1883 

Dee.  18,1884 
Feb.     6,  1890 

AprU  4,  1889 
Feb.     6,  1879 

Feb.  1,  1883 
Feb.  16,  1893 
Dec.  18,  1884 
Feb.  16,  1393 
Dec.  16,  1886 

Jan.   17,  1884 


Xov.  20,  1884 
May  4,  1876  ,  Trans. 
Dec.  5,  1867  Trans. 
Mar.  17,  1870 
June  18,  1891 

Mar.  20,  1873  i  Tran?. 

Mar.  20,  1884  | 
May  5,  1892  j 

June  17,  1880 
Jan.  19,  1871  [Trans. 
Mar.  7,  1867  '  Trans. 
Mar.  16,  1881 
May  4,  1893 
May  5,  1882 
Feb.  19,  1891 
Dec.  18,  1884 

Dec.    7,  1893 


Briant,  Lawrence,  24,  Holborn-viaduct,  E.G. 

Brierley,  John  Thomas,  96,  Bolton-road,  Chorley.  Lancashire 

Briggs,    Harry    Fielding,    Tower    House,  White   Ladies'-road, 
Clifton,  Bristol 

Briggs,  John  Frederick,  c/o  i[essrs.  Parry  and  Co.,  South  Arcot, 
Xellikuppani,  Madras  Presidency 

Briggs,  T.  Lj-nton,  357,  Madison-street,  Brooklyn,  Xew  York, 
U.S.A. 

Briggs,  William,  Burlington  House,  Cambridge 

Brindley,  George  F.,  Aluminium  Companj-,  Oldbury,  near  Bir- 
mingham 

Broadbent,  Harr\-,  A.I.C.,  125,  Belle  Yue-road,  Leeds 
i  Broadbent,  John  J.,  Ellesmere  House,    Patricroft,  near  Mai>- 
chester 

Brock,  John,  J.P.,  17,  Abercromby-square,  Liverpool 
iiBrockbank,  John  Edwin,  The  Croft,  Kirksanton,  via  Carnforth 

Brodie,Sir  Benjamin  Y.  S.,  BarLsBfOckham  Warren,  Betchworth 

Brooke,  Edward,  West-court,  Chalk,  Gravesend,  Kent 

Brothers,  Horace  Edward,  ZaSre  Cottage,  Golden  Hill,  Stoke-on- 
Trent 

Brough,   Bennett  Hooper,  Assoc.  R.S.M.,  F.LC,  F.G.S.,  Grove 
Ijodge,  Thames  Ditton 

Broughton,  Frank,  University  of  London,  Burlington-gardens,  W. 

Brown,  Adrian  John,  6,  Alexandra-road,  Burton-on-Trent 

Brown,  Dr.  A.  Crum,  F.R  S.,  8,  Belgrave-crescenl,  Edinburgh 

Brown,  David,  93,  Abbey-hill,  Edinburgh 

Brown,  Edward,  32,  Courlandsky-street,  St.  Petersburg,  and  care 
of  Wm.  Brown,  Heaton-street,  Cleckheaton 
i]Brown,  Frederic  Douglas,  Prof.,  B.Sc,  Univ.  Col.,  Auckland,  New 
Zealand 

Brown,  Frederick  William,  47,  Elgin  Avenue,  St.  Peter's  Park,  W. 

Brown,  George  Fitz,  The  Brougton   Copper  Company,  Ditton, 
Copper  Works,  Widnes 

Brown.  Henry,  Cannon  Brewery,  Watford,  Herts 
fBrown,  H.  T.,  F.R.S.,  74,  Addison-road,  Kensington,  W. 
llBrown,  James  Campbell,  D.Sc,  University  College,  Liverpool 

Brown,  Joseph,  Ashleigh  House,  Savile  Town,  Dewsbury 

Brown,  Ralph  E.,  Perranporth,  Truro.  Cornwall 

Brown,  Reginald  B.,  Ellerslie,  Knighton  Park-road,  Leicester 

Brown,  Robert  John,  The  Technical  School,  Stockport 

Brown,  William  George,  Ph.D.,  Washington,  and  Lee  University, 
Lexington,  Yirginia,  U.S.A. 

Browne,  Frank,  Government  Civil  Hospital,  Hong  Kong 
t  Longstafif  Medallist,  1694. 
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Date  of  Election. 
Feb.  20,1873 
Dec.  4,  1S90 
Dec.     6,  1883 

Dec.  7,  1893 
June  21,  1877 

June  21,  1877 
Jlay     4,  1893 

June  1,  1876 
Mar.  1, 1852 
June  20,  1878 
Dec.  20,1842 
Feb.  2,  1888 
Dec.  3,  189 1 
Feb.  15,  1894 

Dec.  5,  1889 
June  19,1884 

Feb.  21,  1884 

Mar.  19,  1849 
April  15, 1886 
June  4,  1885 
May  4,  1893 

May  4,  1893 
May  4,  1882 
Mar.  6,  189C 
Feb.  21,  1884 
Feb.  16,  1882 
T>e.\  5,  1889 
Dec.  4,  1890 
Dec.   4, 1890 

June  3,1875 
Feb.  18,  1892 
Dec.  15,  1892 

Dec.     6,  1888 

Ftb.  19,1891 


Bronrnen,  George,  16,  Althorpe-road,  Upper  Tooting,  S.W. 
Brownsword,  Frank,  Thorn  Villa,  Heaton  Moor,  Stockport 
Bruuker,  James  Edward,  M..\..  Univ.  Dublin,  Minore,  St.  Kevin's- 

park,  Rathmines,  Dublin 
IBrunton,  John  Dixon,  Wire  Mill,  Musselburgh,  near  Edinburgh 
Trans.      Each,  Carl  von,    11,   Queen    \''ictoria-street,   E.G.,   and  1,  St. 
James'-street,  S.W. 
Buchanan,  J.  Y.,  F.R.S.,  10,  Moray-place,  Edinburgh 
Buchanan,   Joshua,    Rondfontein    Estate,    G.M.Co.,    Box    73, 
'         Kondersdorp,  S.A.R. 

;   i.Buckmaster,  C.  A.,  16,  Heathfield-road,  Mill-hill  Park,  .Acton,  "W. 
Trans  ,   [jBuckton,  G.  B.,  F.R.S.,  Weycombe,  Haslemere,  Surrey 
j     Budden,  E.  Russell,  11,  Furnival-street,  Holborn,  EC. 
;     Bullock,  Lloyd,  3,  Hanover-street,  Hanover-square,  W. 

Bunn,  Peter  Coulson,  junr.,  18  and  19,  Fenchureh-street,  E.G. 
j     Burford,  Samuel  Francis,  Eastleigh,  Queen's-road,  Leicester 

Burgess,    Herbert    Edward,    144,    Warwick-street,    Eccleston- 
I         square,  S.W. 

Burgess,  John,  7,  Wellington-road,  Peckham 
Burgess,  William    Thomas,  F.I.C.,  1,  Ringley  Cottages,  Black- 
borough-road,  Reigate 
lIBurland,   Jeffrey   H.,   care    of   B.   R.,   American    Bank    Note 
Company,  Ottawa,  Canada 
Trans.      Burnard,  Charles  F.,  Plymouth  Chemical  Works,  Plymouth 
I     Burnett,  Edwin,  E.,  118,  Huddleston-road,  Tufnell  Park,  X. 
j     Burnett,  Joseph  Fearou,  Worcester-street,  Oxford 
i     Burnett,  William  Robert,   Leach   Lea,    Duiibeth-avenue,  Coat- 
bridge, X.B. 
Burnham.  John  Charles,  Gunpowder  Factory,  Kirkee,  Pooua,  India 
I     BurrcU,  B.  Arthur,  5,  Mount  Preston,  Leeds 
I     Burton,  William,  Clifton  Junction,  near  Manchester 
I     Bush,  Richard  A.,  Holmdale,  Baron-grove,  Mitcham 
I     Bush,  Baron  William  de,  Thomleigh,  Sydenham  Hill,  S.E. 

Butcher,  W.  F.,  32a,  Lea-terrace,  Blackheath,  S.E. 
'.     Butcher,  "William  J.,  The  Grammar  School,  Ashburne,  Derbyshire 
Butler,  William  Waters,  The  Cedars,  Duchess-road,  Ed^bastoo, 

Birmingham 
Buttertield,  J.  C,  79,  Endlesham-road,  Balham,  S.AV. 
Butterfield,  W.  J.  Atkinson,  Beckton,  E. 
Buttfield,  Horace  Vincent,  13,  Wellington-read,  Bush  Hill  Park, 

Enfield,  N. 
Byrn,  George  Alexander,  Sydney   Technical  College,   Ultimo, 

Sydney,  Xew  South  Wales 
Byrne,  Thomas,  18,  Lower  Kevin-street,  co.  Dublin 
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Date  of  Election. 
Juae 15, 1893 
Feb.  15,  1894 

Dec.  3,  1891 
June  19,  1884 
Dee.  21,  1871 
June  17,  1875 

ilay     4,  1893 

Dee.  15,  1892 
Dee.     6,  1S88 

June  7,  1888 
:Mar.  20, 1884 
Feb.  16, 1888 

May  5,  1892 
June  20,  1889 
Feb.  21,1889 

May     6, 1875 

^'0T.  17,  1887 

Dec.  7,  1882 
Dec.     7,  1893 

June  16,  1864 
Jan.  17,  18.53 
Dec.  5,  1867 
Feb.  6,  1879 
Mar.  20,  1884 
Mar.  5,  1874 
Dec.  2,  1880 
Dec.  20,  1883 

Feb.  1,  1883 
Feb.     1,  1872 

Feb.     1,  1872 

Dec.  7,  1893 
Feb.  21,1884 


Trans. 


Cahill,  Eobert  S.,  9,  Park-lane,  Xorwich 

Cain,  John  CanncU,  D.Sc,  Stubbins  Villa,  Stubbing,  near  3[an- 

Chester 
llCalcier,  William  A.  S.,  Cawdor,  Grove  Park,  Camberwell 
Caley,  Edward  J.,  Eaton  Old  House,  Xom-ich 
Calvert,  J.  H.,  Oakenshaw  Print  "Work?,  near  Accrington 
Cameron,   J.    Macdonald,   M.P.,    F.G.S.,    F.I.C.,    5,    Kaymond- 

buildings.  Grays'  Inn,  W.C. 
Cameron,  James,  Xobel's  Explosives  Company,   "West  Quarter 

Factory,  Polmont-station,  X.B. 
Campbell,  Andre^v,  The   Palens,  Dunmeedaw,  Rangoon,  Burmah 
Campbell.  John  Morrow,  B.Sc,   co  J.  Morrow,  Esq.,  Oakfield 

House,  AnSeld,  Liverpool 
Campbell,  Eev.  Joseph,  Coogee,  Xcav  South  Wales 
Cannon,  Matthew,  Lavender  Hill,  S.W. 
Carey,  Alfred  Edward,  M.Inst.C.E.,  F.E.G.S.,  F.G.S.,  9,  Dean's- 

yard,  Westminster,  S.W. 
Carey,  Arthur,  B.Sc,  Browside,  Gateacre,  near  Liverpool 
Cargill,  William  D.,  B.Sc,  Loughaugh,  near  Dundee 
Carmody,    P.,    Prof.,  F.LC,    Government    Laboratory    Port    of 

Spain,  Trinidad 
llCarpenter,  H.  S.,  F.LC,  32,  Holborn-viaduct,  E.C. ;  and  Beeking- 

ton  House,  Weighton-road,  Anerley,  S.E. 
Carrington,  George    Carrington,  Missenden   Abbey,  Great  Mis- 

senden,  Bucks 
JlCarruthers,  Robert,  90,  High-street,  Dumfries 
Carswell,  Thomas   Eetson,   369,   Letswood-road,    Xewenstle-on- 

Tyne 
Carteighe,  Michael,  ISO,  Xew  Bond-street,  W. 
Carteighe,  John,  3,  Hereford-square,  South  Kensington,  S.W. 
l^'aruUa,  F.  J.  R.,  84,  Argyle-terrace,  Rose  Hill,  Derby 
Cassal,  C.  E.,  Yestry  Hall,  Mount-street,  Grosvenor-square,  W. 
llCave,  Herbert,  B.A.,  Oxon,  11,  Pelham-place,  South  Kensington 
Chaloner,  George,  30,  Weston-park,  Crouch  End,  X. 
Chamberlain,  A.  G.,  Rugby 
Cbambres,  GordoQ  Crewe,  Rev.,  Head  ]\Lxster,  Wigan  Grammar 

School,  Cheshire 
il  Chance,  Alexander  M.,  Lawn-side,  Edgbastou,  Birmingham 
liChandler,  Charles  F.,  Ph.D.,  School  of  Mines,  Columbia  College, 

49th-street  and  4th-avenue,  New  York 
Chandler,  William   H.,  Prof,  Lehigh    University,  Bathlehera, 

Pennsylvania 
Chauey,  Harry,  J.,  29,  Chaleotrcresceut,  Regent's  Park,  X.W. 
Chantrell,  Percy  S.,  3,  Temple-road,  Oxton,  Cheshire 


FELLOWS    OF   THE    CHEMICAL    SOCIETY. 


15 


Date  of  Election. 
Feb.  21,  1889  [ 
June  17,  1886     Trans. 


Jan.  16,  1868 
Dec.  IS,  1884 

May  7,  1891 
Feb.  15,  1894 
Dec.  4,  1890 

April  21,1887 
Dec.  5,  1878 
Jan.  19,  1882 
Dee.  S,  1891 
Dec.  16.  1875 
Mar.  15,  1888 

Jan.  16,  1868 
Dec.  21,  1871 
June  18,  1874 

Dec.  17,  1885 

Dec.  7,  1882 


Mar.    3,  1856  ]  Trans. 
Feb.  15,  1894 


April  19, 1888 

Dec.  15,  1892 
Dec.  7,  1876 
Feb.  16,  1852 
A  prill  5, 1886 

Dec.     7,  1882 

May    4,  1893 

Feb,  21, 1889 

Dec.     4,  1873 

May  20,  1875 
May  19,  1856 


Trans 


Trans. 

Trans, 


Trans. 


liChaplin,  Edward  Mitchell,  Ph.D.,  Westgate,  Wakefield 
Chapman,  Alfred  C,  F.I.C.,  The  Laboratory,  23,  Euston  Build- 
ings, N.W. 
Chapman,  Edward,  60,  High-street,  Oxford 
Chapman,    Herbert    M.,    The   "War    and    Sporting    Smokeless 

Powder  Company,  Frimly,  Suffolk 
Charles,  Khys  Pendrill,  Plis  Newydd,  Xeath 
Chattawa)',  F.  D.,  St.  Bartholomew's  Hospital,  E.G. 
Cheetham,   T.   A.,   Allan   Glen's  School,   68,  N'orth   Hanover- 
street,  Glasgow 
Chenhall,  James  Warne,  Dart  Villas,  Totne.s,  South  Devon 
Cheshire,  H.  F.,  Public  Analysts'  Laboratory,  Hastings 
llChester,  Edward  D.,  Nutfield,  King  Charles-road,  Surbiton 
yChorley,  John  C,  85,  Haverstock  Hill,  ^.W. 
Cheverton,  George,  F.L.S.,  South  Lawn,  Tunbridge  "Well.s 
Chiddey,  Alfred,  Sabandija  Estate,  c  o  John  Owen,  Esq.,  Tolima 

Mining  Co.,  Tolima,  Kepublic  of  Columbia 
II Child,  Gilbert  A7.,  Holywell  Lodge,  Oxford 
Childs,  Christopher,  M.D..  Oxon,  Lindi>farne,  "Weymouth 
Christopher,     George,    "\Yalkden    "Works,    Yerney-road,    South 

Bermondse}-,  S.E. 
Christopher,   Eobert   G.,    35,    Chauutler-road,    Custom    Hdu.se, 

Victoria  Docks,  E. 
Chrystal,  William  J.,  7,  West  George-street,  Gla.-gow  ;  and  Shaw- 
field  Works,  Rutherglen,  near  Glasgow- 
Church,  Arthur  Herbert.  F.R.S.,  Shelsley,  Kew,  Surrey 
Chuni  Lai  Eo.';e,  Prof.,  24,  Mohendra  Bose  Lane,  Calcutta 
Claisen,  Ludwig,  Ph.D.,  Chemisches  Laboratorium,   Techniscbc 

Hochschule,  Aachen,  Prussia 
Clark,  Ernest  Victor,  Koyal  College  of  Science,  Dublin 
Clark,  John,  Ph.D.,  138,  Bath-street,  Glasgow 
Claudet,  Frederic,  6,  Coleman-street,  E.C. 
Clayden,  Arthur  W.,   M.A.,    F.G.S.,    St.    John's,   Polsloe-road, 

Exeter 
Clayton,  E.  Godwin,   F.LC,  Chemical  Laboratory,  43  and  44, 

Holbom-viaduct,  E.C. 
Clayton,    George,  School   of  Pharmacy,  100,  Burlington-street, 

Manchester 
Clayton,  John  William,  Benfield,  Alma-road,  Aigburth,   Liver- 
pool 
Cleminshaw,  Edward,  M.A.,  Alkali  Works,  Oldburj-,  near  Bi.-- 

mingham 
Clerk,  Dugald,  Driffield  Villa,  Manor  Hill,  Sutton  Coldfield 
Clift,  Samuel,  63,  Dudley-road,  West  Bromwich 
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Date  of  Election. 

Feb.  7,  1S78 

Mar.  18,  1869 
Feb.  3,  1887 

Mar.  6,  1S90 
Dec.  18,1879 

Dec,  2,  1880 
June  16, 1892 
Dec.  7,  1893 

Feb.  16,  1888 
Feb.  17,  1881 

Mar.  5,  1885 
Feb.  19,  1891 
Feb.  IP,  1891 
April  19, 1883 

June  21,  1883 
Mar.  1,  1883 
Kov.  6,  1873 
June  16,  1881 
Feb.  5,  1885 
Feb.    16,  1888 

Feb.  18,  1892 
Feb.     6,  1890 

Mar.  17,  1887 

May  15,  1890 
May  5,  1892 
June  18,  1891 

Feb,  18,  1875 
April  19, 1883 
Feb.  15,  1877 
Jan.  18, 1866 
April  4,  1889 

Dec.     2,  1875 


Trans. 


Trans. 


Proc. 


Trans 


Trans. 


Trans. 


Trans. 


Cloud,   Thomas  Charles,   A.E.S.M.,   "Walaroo   Smelting  Works, 

Walaroo,  South  Australia 
II Clowes,  Frank,  D.Sc,  University  College,  Nottingham 
Coutes,  William  Henry,  M.A.,  M.B.,  L.S.Sc,  M.R.C.S.,  L.R.C.P., 

L.S.A.,  Bleak  House,  Patrington,  Yorkshire 
Cobbold,  Paul  Alexander,  Hailsbury  vi;l  Mattawa,  Ontario,  Canada 
Cochran,    Michael,    M.A.,    Wiesbaden,    Kollupitiza,   Columbo, 
Ceylon 
IJCockburn,  Arthur  Cecil,  22,  Streat'ey-road,  Brondesbury,  N. 
Cockerill,  Thomas,  105,  Derby-street,  Bolton 
Cocking,  Allan  Thomas,  Oscott  House,  Heathfield-road,  Hands- 
worth,  Birmingham 
Cocking,  Lewis  Smith,  Wharf  Mills,  Apsley,  Hudders&eld 
II Coffin,   Walter   H.,   94,   Cornwall-gardens,   South    Kensington 
and  Junior  Athenseum  Club,  S.W. 
Cohen,  Julius  B.,  Yorkshire  College,  Leeds 
Cole,  Arthur,  B.A.,  Homeleigh,  Berkhamsted,  Herts 
Colefax,  Arthur,  Ph.D.,  B.A.,  Christ  Church,  Oxford 
Coleman,  Joseph  Bernard,  87,  AValdeck-road,  Carrington,  Not- 
tingham 
Coleman,  Thomas  Henry,  Regent-street,  Wrexham,  North  Wales 
CoUenette,  Adolphus,  11,  Commercial-arcade,  Guernsey 
CoUens,  Edward,  Stourport,  Worcestershire 
Collett,  John  Marton,  Guys  CiifF,  Wotton,  Gloucester 
11  Collie,  J.  Norman,  Ph.D.,  University  College,  W.C. 
Collins,    AV.    Hepwortb,    Analytical    Laboratory,    14    and    15, 

Bradford-chambers,  Mawdsley-street,  Bolton-le-Moors 
llCoUins,  Hugh  Brown,  B.Sc,  West  Balgray,  Glasgow 
Collins,   Sydney   Hoare,   Dehow   Dunn,    North-West  Province 

India 
Colman,    Harold    G.,  Ph.D.,    29,    Noel-road,  Edgbaston,    Bir- 
mingham 
Colwell,  James  Kear,  F.I.C,  101,  Great  Russell-street,  W.C. 
llCamyns,  Fiank  B.  A.,  55,  South -street,  Durham 
Congdon,  Prof.  Ernest  A.,  The  Drexel  Institute  of  Art,  Science, 

and  Industry,  Chestnut-street,  Philadelphia,  Penn,  U.S.A. 
Connor,  Charles  C,  B.A.,Notting-hill  House,  Malone,  Belfast 
llConrad,  Edwin  C,  Portland-road,  Gravesend 
Conroy,  Michael,  Woodstock,  New  Brighton,  Cheshire 
iConroy,  Sir  John,  Bart.,  F.R.S.,  Balliol  College,  Oxford 
Cook,  Edward    Barnwell,  Rev.,  The  Vicarage,  Hinton  Charter- 
house, Bath 
Cook,  E.  H.,  D.Sc.  (Lond.),  the  Clifton  Laboratory,  27,  Berkeley- 
square,  Clifton,  Bristol 
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Date  of  Election. 


Nov.  5,  1874 

2S''oT.  5,  1874 

Dec.  4,  1890 

Feb.  2,  1S88 

Nov.  15,  1888 

May  18,  1857 

Jen.  17,  1889 

Dec.  15,  1892 

Feb.  16,  1888 

Dec.  15,  1892 

May  7,  1891 

April  15, 1880 

May  15,1890 

Feb.  19,  1891 

Trans. 

Mar.  1,1866 

Dec.  3,  1891 

Dec.  6,  1888 

April  17, 1890 

Jnne  15,  1876 

Dec.  5,  1889 

June  15, 1893 

June  16,  1892 

Dec.  17,  1885 

Dec.  16,  1886 

Trans. 

Dec.  7,1882 

Feb.  6,  1873 

April  19, 1888 

Dec.  2,  1886 

Dec.  4,  1873 

Dec.  ],  1870 

Trans. 

Cook,  Edward  Riler,  East  London  Soap  Works,  Bow 

Cook,  Henry  John,  East  London  Soap  Works,  Bow 

Cooke,  Arthur  William,  care  of  Brotherton  and  Co  ,  Culder-vale, 

"Wakefield 
Cooke,  F.  Barker,  F.LC,  Messrs.  Bostock  and  Co.,  South  Dock, 

Garston,  near  Liverpool 
Cooley,  Walter  Bromley,  5.  Dudley-street,  Wolverhampton 
Coomber,  Thomas,  Eosehurst,  Clarendon-road,  Redland,  Bristol 
Cooper,  Albert,  Grimston  Lawn,  Haven  Green,  Ealing,  W. 
Cooper,    Arthur  James,   Queen  Elizabeth's  School,   Bromyard, 

near  Worcester 
Cooper,  Asiley,  Oaklands  Chemical  Works,  Meanwood-road,  Leeds 
Cooper,  Lionel,  Analytical  Laboritory,    173,   Marylebone-road, 

X.W. 
Cooper,  Walter  Johnson,  South  Wales  Cement  Works,  Penarth, 

near  Cardiff 
Copas,  Edwin  Charles,  M.A.,  The  Grammar  School,  Handsworth,. 

Birmingham 
Copeman,  Sydney  Monckton,  M.A.,  M.D.  (Cantab),  Local  Govern- 
ment Board,  Whitehall,  S.W.,  and  9,  Duke-street,  St.  James, 

S.W. 
Corbett,  Charles  Henry,  the  Avenue,  Troubridge,  Wilts 
llCorfield,  W.  H.,  M.A.,  M.D.  (Oxon),  F.G.S.,  Professor  of  Hygiene 

and  Public  Health,  University  College,  W.C.,  and  19,  Saville- 

row,  W. 
Cory,  George  Edward,  M.A.  (Cam.),  the  Drostdy,  Grahamstown, 

South  Africa 
li  Cornish,  Yaughan,  1,  St.  James' Terrace,  Winchester 
Corrie,   David,    Xobel's    Explosives    Company,   West    Quarter 

Factory,  Polmont  Station,  X.B. 
Cortis,  Arthur  B.,  Worthing,  Sussex 

Coste,  P.  H.  Perry,  B.Sc,  F.L.S.,  142,  Burnt  Ash-hill,  S.E. 
Coste,  John  Henry,  69,  Goswell  Road,  E.G. 
Couldrey,  Henr}',  H.M.'s  Mint,  Bombay,  India 
Cousins,  William  J.,  11  and  12,  Southampton-buildings,  Chanccrj-- 

lane,  W.C. 
||Coutts,  Francis  J.  H.,  Green  Mount,  Plymouth-grove,  Manches'.er 
Cowie,  Thomas  R.,  Rangoon  Chemical  Company,  Rangoon 
Cownley,  Alfred  J.,  13,  Fenchurch-avenue,  E.C. 
Cowper,  Joseph,  50,  King-street,  Penrith 
Cox,  Ebenezer  John,  Orwell  Bank,  Greenwell-road,   Harborne, 

Birmingham 
Cox,  Samuel  Herbert,  13.  St.  Heleu's-place,  London,  E.C. 
Crafts,  Prof.  J.  M.,  59,  Marlborough-strfvet,  Bo.^ton,  Mass.,  U.S.A. 

]> 
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Date  of  Election. 

Dec.  15,  1892 

June    3, 1875 

Dec.     7,  1893 

Mar.  16,  1882 

May  20,  1875 

Mar.     3,  1887 

April   4,  1889 

June  20,  1878 

Ma}'  20.  1886 

Trans. 

Dec.     3,  1857 

Trans. 

Feb.     6,  1879 

Trans. 

Dec.     4,  1890 

Dec.     2,  1880 

Dec.     1,  1837 

June  19,  1884 

ilar.    5,  1874 

-Mar.  17,  1837 
April  4,  1889 
Dec.  27,  1875 
Feb.  21,  18S9 
Dec.  15,  1831 


Feb.  1.5, 
Dec.  7, 
June  16, 
April  15, 
Feb.  18, 
Nov.  15, 
Dee.  3, 
May  4, 
Nov.  18, 


1894 
1882 
1887 
1850 
1892 
1852 
1891 
1871 
1886 


Nov.  IS.  1875 
Feb.  16,  1893 

May  18,  1876 


Trans. 


Trans. 


Craig,   Andrew   AVilliam,    77,    Peel-street,    North    Melbourne, 

Victoria 
IjCrampton,  George,  St.  George's  Club,  Hanover-square,  W. 
Craw,  John  A.,  2,  Millgate,  Cupar,  Fife 
llCrawley,  H.  Howard,  Saugeen,  Bournemouth 
Crcsswell,  Charles  Gerard,  Ermyngarth,  Ashtead 
Cribb,  Cecil  H.,  B.Sc,  62,  Shaftesbury-avenue,  W. 
Cridland,  Francis  E.  J.,  Analytical  Laboratory,  192,  Palmerston- 

buildings.  Old  Broad-street,  EC. 
Criper,  William  Risdon,  Cossipore  Chemical  Works,  Si,  Hastings- 
street,  Calcutta 
[ICrompton,  Holland,  Fairholme,  Fulham-road,  Fulham,  S.W. 
Crookes,  William,  F.R.S.,  7,  Kensington  Park-gardens,  "W.,  and 

Athenaeum  Club,  Pall  Mall,  S.W. 
Cross,  Charles  Frederick,  4,  New-court,  Lincoln's-inn,  W.C. 
Crossley,  Arthur  W.,  B.Sc.  (Vict.),  Ph.D.,  Universitats,  Chemisches 

Laboratorium,  Berlin 
Crow,  John  Kent,  D.Sc,  32,  Eosemount-road,  Acton,  W. 
ilCrowthcr,  H.  Woodward,  Beeches-road,  West  Bromwich 
Crumble.  William  D.,  146,  "Washington-street,  East  Orange,  New 

Jersey,  U.S.A. 
Cruse,  F.  V.  L.,  Neva  Stearin  Works,  65,  Schlusselburg-road, 

St.  Petersburg,  Russia 
Cundall,  J.  Tudor,  The  Academy,  Henderson-row,  Edinburgh 
Cunningham,  A.  Anchie,  426,  Kearny-street,  San  Francisco 
Curphey,  W.  S.,  2,  Princes-square,  Strathbungo,  Glasgow 
Curragh,  John,  Donaghadee,  Belfast 
llCustince,  John  D.,  Prof,  of  Agriculture,  Gurnard,  Cowes,  Isle  of 

Wight 

Diins,  Herbert  H.,  F. l.C,  3  Cantonment,  Vizianagrum,  India 
Dampier,  Henry  L.,  Frinsbury-road,  Strood,  Kent 
Daniell,  L.  C,  Roj-al  Standard  Brewery,  Tamworth,  N.S.W. 

llDanson,  Joseph,  Montreal,  Canada 
Darbishire,  Francis  V..  Eossplatz  12,  I.,  Leipzig 
Darby,  Stephen,  140,  Leadenhallstreet,  E.C 
Darling.  Tliomas,  1,  Palace-street  East,  Berwick-on-Tweed 
Darling,  William  Howarth,  126,  O.xford-strcet,  Manchester 
Davenport,  Bennett  F.,  M.A.,  M.D.,  161,  Tremont-street,  Boston, 
Mas.s.,  U.S.A. 

i|Davey,  G.  W.,  Cambridge-road,  Barking,  Essex 
Davey,  George,  c,o  Michoacau  Railway  Mining  Company,  ilara- 

vat.T,  Mexico 
Davidson,  Joseph,  Holy  well-green,  Halifax 
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Id 


Date  of  Election. 
June  16,  1881 


£  eu.  ±,  1000 
Feb.  16,  1893 

1 

May  6,  18.58 

j  Trans- 

Feb.  16,  1882 

Trans. 

May  5,  1892 

Dec.  17,  1857 

June  6,  1872 

Trans. 

Jan.  20,  1876 

Dec.  7,  1876 

June  15,  1893 

Feb.  2,  1888 

Kor.  20,  1890 

Mar.  17,  1881 

Trans. 

Mar.  3,  1859 

Trang. 

May  7,  1885 

Trans. 

Dee.  3,  1874 

April  1,  1869 

Trans. 

Dec.  15,  1881 

Dec.  15,  1892 

Mar.  6,  1890 

Dee.  1,  1870 

Trans. 

Mar.  4,  1886 

June  17,  1880 

April  15,  1880 

April  IS,  1872 

May  4,  1893 

Dec.  1,1887 

Jan.  17,  1889 

June  7,  1886 

Feb.  2,  1860 

Trans. 

Feb.  5,  1885 

Trans.  1 

Feb.  3,  1876 

Trans,  i 

May  4,  1893 

Dec.  18,  1862 

Davies,  Alfred  Edgar,  Mayfieldroad,  Aigbartb,  Liverpool 
IJDavies,  Arthur  E.,  Ph.D.,  Tsveedbank,  West  Savileroad,  Edin- 
burgh 
Davies,  D.  0.  Sydney,  Springsvood,  Uttoxeter 
Davies,  Edward,  The  Laboraton,-,  28,  Chapel-street,  Liverpool 
Davies,  G.  W.,  Spring-hill,  Stockport 
Davies,  Jo.seph,  28,  Robarts-road,  Anfield 
IIDavis,    J.    Frederick,    F.G.S.,   Archbrook,    Budleigh-Salterton, 

Devon 
l|Davis,  Eichard  Hayton,  26,  Eegent-parade,  Harrogate 
Davis,  T.  Sebastian,  199,  South  Lambeth-road,  S.W. 
|!Davis,  AValter  Charles,  The  Manse,  Prestonville-road,  Brighton 
Davy,  S.  H.  M.,  Sbariow-view,  Sharrow,  Sheffield 
Day,  Albert  Wodehouse,  R.A.,  38,  Hava-villas,  West  Brighton 
Day,  Charles  Edwin,  145,  Abbey-road,  Barrow-in-Furness 
llDay,  T.  Cuthbert,  36,  Hillside-crescent,  Edinburgh 
Debus,  Heinrich,  Ph.D.,  F.E.S.,  1  Obere  Sophien-strasse,  Cassel, 

Provinz  Hes>en,  Germany 
Dechan,  Martin,  Chemical  Laborntory,  5.  Oliver-place.  Hawick 
Deck,  Arthur,  9,  King's-parade,  Cambridge 
Deering,  W.  H.,   End.sleigh,    Glaudice-road,  Westcombe   Park, 

S.E. 
Demarcay,  Eugene  Anatole,  75,  Eue  de  Courcelles,  Paris 
Denison,     Joseph     E.,     1,     Park-view-terrace,     JIanningham, 

Bradford 
Dennant,  John,  F.G.S.,  Prospect  Hill-road,  Camberwell,  Victorii 
Dewar,  James,  Prof.,  F.R.S.,  1,  Scroope-terrace,  Cambridge 
IlDey,  Preo  Loll,  4,  Beadon-street,  Calcutta 
Dey,    Eai    Kanny    Loll     Bahadoor     CLE.,    4,    Beadon-street, 

Calcutta 
Dibdin,  W.  J.,  F.LC,  Mayfield,  Grange-road,  Sutton,  Surrey 
Dickenson,  Arthur  John,  F.I.C,  4,  Shadeloes-road,  Is'ew  Cro.?3, 

S.E. 
Dickinson,  Henry  Winram,  Kent-place,  Ulverston,  Lancashire 
Dickson,  T.  Arthur,  Estate  Office  Overstone  Park,  Xorthampton 
Dinsberg,  Di.  Carl,  Elberfield,  Germany 
Diogo,  Prof.  A.  C,  Hospital  Militar,  29  Eua  do  Evaristo  da  Yeiga, 

Eio  de  Janeiro 
[Divers,  Edward,  Prof.,  M.D.,  F.R.S.,  Hongo,  Tokyo,  Japan 
Dixon,  Augustus  Edward,  M.D.,  Queen's  College,  Cork 
i] Dixon,  Harold  B.,  F.H.?^.,  Owen's  College,  Manchester 
Dixon,  Harry  W..  20,  Moor  crescent,  Hunslet,  Leeds 
Dixon,  W.  A.,  Technical  College,  301,  Pitt  street,  Sydney,  Xew 
South  Wales 

n  2 
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Date  of  Election. 
Jan.  17,  1889 
April  17, 1890 
June  15,  1882 

Mar.     3,1887 

Dec.     1,  1S75 

April  19,1888 
Nov.  18,  1886 

May  5,  1892 

May  5.  1892 
Feb.  19,  1891 

May  20,  1886 
May  20,  1886 
Dec.  5,  1889 
Dec.  6,  1888 
Nov.  20,  1884 
Feb.  S,  1887 

Feb.  21,  1884 

June  18, 1891 

.Alarch  4, 1886 
Feb.  IC,  1893 

Dec.  4,  1890 
Feb.  16,  1893 

May  5,  1892 
Feb.  21,  1884 

Dec.  5,  1889 

June  16, 1881 

Dec,  17,  1863 
Feb.  15,  1894 
June  18,  1891 


Trans. 


Trans. 


Dixon,  W.  Hepworth,  Heatherdale,  Woodford  Green,  Essex 

Dixon,  William,  3,  Belle  Vue  Park,  Sunderland 

Dobbie,   James   Johnstone,    M.A.,    D.Sc.    University    College, 

Bangor,  N.  Wales 
Dobbin,  Leonard,  Ph.D.,  Chemical  Laboratory,  New  University, 

buildings.  Edinburgh 
Dodd,  T.  H.,  Chemical  Department,  Eoyal  Arsenal,  "Woolwich, 

S.E. 
|Dodd,  William  Henry,  8,  Kempson-road,  Telbrook,  Fulham,  S.W  . 
Dodd,  W.  Ealph,  2,  St.  Andrew's-pavement,  Dunmore-road,  Am- 

hurst-park,  N. 
Dodds,   George  Price,  14,  Cardigan-terrace,  HeatoD,  Newcastle- 

on-Tyne 
Donaldson,  Hudson,  TrcA'yr  House,  Grantham 
Donovan,  Hendric  Thomas,  Crumpton-street,  Bridgetown,  Bar- 

badoes,  B.W.L 
Doran,  Kobert  Elliott,  1,  Goldsmith-terrace,  Bray,  co.  AVicklow 
Dormer,  Richard,  Garston. 

Dott,  David  Brown,  Windsor  Cottage,  Musselburgh,  N.B. 
Douglas,  William,  A.LC,  35,  Varley-road,  Stamford  Hill,  N. 
Down,  Frederick  J.,  28,  Victoria-road,  Old  Charlton,  Kent,  S.E. 
Downes,  Arthur  H.,  M.D.,  Local  Government  Board,  Whitehall, 

S.W. 
Draper,   Henry  Carter,  Weston,   Alma-road,    Monkstown,    co. 

Dublin 
Dreaper,  W.  Porter,  Crape  Silk  Works,  Ponders  End,  Middle- 
sex, N. 
Drescl,  Adolphe,  64,  Billiter-buildings,  Billiter-street,  E.G. 
Dreyfus,   Charles,   Ph.D.,   The   Clayton   Aniline  Co.,  Clayton, 

Manchester 
llDudley,  William  L.,  Professor,  Nashville,  Tennessee,  U.S.A. 
llDufton,  Samuel    Felix,   B.A.,  D.Sc,   6,  Park-road,  Eed  Hill, 

Surrey 
Duffield,  Walter  William,  24,  Ursula-street,  Battersea,  S.W. 
Duggan,   T.  R.,  Sunny-bank,  Vanbrugh-hill,   Westcombe-park, 

Blackheath,  S.E. 
Dukes,  Thomas  William,  c/o  Dukes  Bros.,  Caledon  and  Primrose- 
street,  Cape  Town,  Africa 
Duncan,   Arthur    William,  c/o  Messrs.   WooUey,   Sons,   i  Co., 

Victoria  Bridge,  Manchester 
Duncan,  James,  9,  Mincing-lane,  E.G. 
Duncan,  Dr.  John,  St.  Petersburg,  Russia 
Duncan,   William,   The  Laboratory,   65,  Bath-row,  Edgbaston, 
BirminsrhaTi 
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n 


Uite  of  Election. 

June    7,  ISSS 

Proc. 

Dec.     7,  1882 

Feb.  15,  1894 

Feb.  16,  1893 

Dee.     3,  1885 

Dee.  18,  1879 

Trans. 

Jan.    19,  1860 

Trau.s. 

Feb.  16,  1860 

June    1, 1871 

Dec.      6,  1883 

Dec.     6,  1833 

Dec.   l.*),  1892 

Dec.  16,  1875 

Trans. 

Feb.     6,  1890 

Trans 

Nov.  10,  1885 

Mar.     1,  1883 

Trans. 

Dec.    7,  1882 

Feb.     1,  187u 

April  4,  1889 

Trans. 

Dec.     3,  1891 

Feb.     1,  1881 

Dec.     5,  187S 

Trans 

Mar.  17,  1881 

June    1,1376 

June  22.  1888 

Feb.     7,  1848 

Trans. 

Dec.     5,  1889 

May     4,  1893 

Feb.  21,  1884 

May     5,  1892 

Dunn,  John,  B.Sc,  Morgan  Academy,  Dundee 

Dunn,  J.  T.,  M.Sc,  The  SL-hool,  Gateshead-on-Tyne 

Dunne,  Basil  Leonard,  B.A.,  E.U.I.,  A.I.C.,  A.R.C.Sc,  Royal 
University  of  Ireland,  Dublin 

Dunnington,   Francis    P.,    University    of    Va,    Charlottesville, 
U.S.,  N.A 

Dunstan,  M.  J.  E.,  M..\.,   F.R.S.E.,  9,  Hamilton   Drive,  The 
Park,  Nottingham 

Dunstan,  Wyndham,  Prof.,  M.A.,  F.R.S.,  17,  Bloomsbury-square, 
W.C. 

Dupre,   August,  Ph.D.,   F.R.S.,   Westminster  Hospital  Medical 
School,  Caxton-street,  Westminster,  S.W, 

Dupre,  Frederick,  Ph.D.,  Stassfurt,  near  Magdeburg,  Germany 
||Durham,    Henry,   City   of  London   School,   Victoria   Embank- 
ment, E.G. 

Durrant,  Reginald  G.,  B.A.,  The  College,  Marlborough,  Wilts 

Dutta,  Ramchandra,  Medical  College,  Calcutta 

Duxbury,  Thomas,  The  Corporation  Gas  Works,  Darwen 
JlDyer,  Bernard,  D.Sc.  (Lond.),  17,  Great  Tower-street,  E.G. 

Dymond,  Thomas  Southall,  The  Limes,  New-street,  Chelmsford 

Dyson,  Gibson,  Ph.D.,  Temple  House,  Cheetham  Hill,  Manchester 

Dyson,  Septimus,  Frizinghall,  Bradford 

Earl,  Alfred  George,  M.A.,  Science-buildings,  Tonbridge  School, 

Tonbridge 
Earp,  Francis  S.,  Ph.D.,  c/o  Dr.  Astles,  Angus-street,  Adelaide. 

South  Australia 
Easterfield,  Thomas  Hill,  M.A.,  Ph.D.,   5,  St.  Andrew's  Hill, 

Cambridge 
Eastiek,  Charles  E.,  Grove-terrace,  Grove-road,  Leytonstone 
Eastick,   John  J.,   Manager,   Australasia    Sugar    Refining  Co., 

Melbourne,  Australia 
llEccles,  Herbert,  Briton  Ferry,  Glamorgan 
Edgell,  R.  Arnold,  Rev.,  M.A.,  The  College  House,  Leamington 
Edmunds,  James,  M.D.,  29,  Dover-street,  Piccadilly,  W. 
Edmunds,    Lewis,   Barrister-at-Law,    1,    Garden-court,    Temple, 

E.G.,  and  60,  Park-.street,  Park-lane,  W. 
II Edwards,  John  B.,  Ph.D.,  Montreal 
Edwards,  Robert  Stephen,   B.A.,  Mosley  House,  Gelert-street, 

Carnarvon 
Edwards,  Thomas,  Brewery  House,  Rhymney,  via  Cardiflf 
Edwards,  Vincent,  Lawes'  Chemical  Manure  Co.,  Barking  Creek, 

Essex 
Edwards,  Walter  N.,  4,  Heme  Hill-road,  Camberwell,  S.E. 
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Date  of  Election. 
June  16,  1887 

N"ov.  20,  1884 

Dec.  1, 1864 
Dee.  20,  1883 
Not.  17, 1887 

.Dec.  3,  1891 
Feb.  7,  1878 

Dec.  7,  1S93 
April  17,  1890 

Feb.     7, 1878 

May  5,  1892 
Mar.  15,1888 

Feb.  16,  1893 
Mar.  4  1886 
Feb.  5,  1885 
Feb.     3, 1887 

June  16,  1892 

Dec.     3,  1885 

Dec.     5, 1889 

June  21,  1883 
May  1,  1862 
Feb.     2,  1865 

Feb.    2, 1888 


Mar.  17, 1887 

May    7,  1891 

June  15,  1876 
May  17,1888 
May     4, 1893 


Trans. 


Trans. 


Tran:^ 


Trans. 


|Ehrhardt,  Ernest  Francis,  D.Sc,   Ph.D.,   .4..M.C.    Anilinfabrik, 
Ludwigshafen-am-Eliein 

Ehrmann,  Leon,  The  Mauritius  Engrais  Chemiques  Co.,   Port 
Louis,  Mauritius 

Eliin,  Charles,  143,  Kew  Bond-street,  W. 

Ekins,  Arthur  E.,  Market-place,  St,  Albans 

Elborne,  "William,  B.A.  (Cantab.),  35,  Abbey-gardens,  St.  John's 
"Wood,  X."\7. 

Elford,  Percy,  St.  John's  College,  Oxford 

Elliott,  Arthur  H.,  Ph.D.,  c/o  Consolidated  Gas  Co.,  4,  Irving- 
place,  New  York  City,  U.S.A. 

Ellis,  Charles  S.,  17,  Bloomsbury-square,  London,  W.C. 

Ellis,  Thomas  Flower,  The  Straits    Trading  Co.,  Pulo   Brani 
Smelting  "Works,  Singapore 

Ellis,   "W.  H.,   School  of   Practical  Science,   Toronto,   Ontario, 
Canada 

Ellison,  Henry,  junr.,  "Whitechapel-road,  Cleckheaton 

EUwood,    Thomas    Ashcroft,    110,   Eoseberi'-square,   Eosebery- 
avenue,  E.C. 

Elmore,  Alexander  Stanley,  Esq.,  Oulton-green,  Oulton,  Yorks. 

Elworthy,  Herbert  Samuel,  4,  Hill-road,  Paudra,  Bombay,  India 

Embrey,  George,  Oriel  Lodge,  Tuffleigh,  near  Gloucester 
11  Emmons,    Hamilton,    c'o    N".  H.    Emmons,   Esq.,   40,   "Water- 
street,  Boston,  Mass,  U.S.A. 

Entwistle,    Herbert,     68,    Yarburgh  •  street,    Whaliey    Eange, 
Manchester 

Epps,  James,  junr.,  Norfolk  House,  Beulah  Hill,  Upper  Nor- 
wood, S.E. 

Erskine,  J.   Kerr,   Box   73,    Baudfontein    Estates,   G.M.P.M., 
Krugersdorf,  Transvaal,  South  Africa 

Esilman,  Alexander,  Fleetwood  Lodge,  25,  Eoe-lane,  Southport 
llEsson,  AYilliam,  F.R.S.,  Merton  College,  Oxford 
l,Estcourt,   Charles,    St.  Andrew's-chambers,    20,  Albert-square, 

Manchester 
I'Estcourt,  Philip  Anderson,  Chemical   Laboratory,   20,   Albert- 
square,  Manchester,   and   Vynnew  House,   Talbot-road,   Old 
Trafford,  Manchester 

Evans,   Alfred    J.,    M.A.,    B.Sc ,    453,    Eomford-road,    Forest 
Gate,  E. 

Evans,    Frederick    Arthur,    The    Cape    Copper    Co.,    Ooklep, 
Namaqualand,  Cape  of  Good  Hope 

Evans,  Gwilym,  7,  Stepney-street,  Llanelly,  South  AYalcs 

Evans,  George  Thomas,  The  Terrace,  Rhymnej-,  Mon. 

IJEvans,  llobert  Cecil  Turle,  6,  Gower-slreet,  "Sy.C. 
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Date  of  Election. 

June  16, 1S92 

Dec.     6,  1888 

Feb.  15.  1894 

Teh.  17,  1876 

Mar.  15,1888 

May  18,  1865 

Trans. 

Feb.     1, 1883 

Nov.  15,  1888 

Feb.     6,  1890 

Dec.     1,1870 

Dec;     2,  1880 

Feb.  15,  1894 

Dec.     1,  1887 

June    7,  1888 

May  17,  1888 

Dec,     5,  1878 

Trans. 

June  20,1872 

Feb,     4,  1864 

Feb.  21,  1889 

Nov.  16,  1882 

Dec.     4,  1873 

May  15,  1890 

Mar.    7,  1872 

Trans. 

April  3,1873 

April  18, 1872 

Feb.  15,  1894 

Dec.  19,  1867 

Aprilie,  1874 

Dec.     3,  1885 

Aprill8,1872 

Trans. 

Feb.  18,  1892 

June  16,  1859 

Dec.     5,  1889 

May     7,  1885 

Feb.  21, 1853 

Evans,  Sir  John,  K.C.B.,  F.K.S.,  Nash  Mills,  Hemel   Hemp- 
stead 
ilEverard,  Arthur  George,  27,  Northcote-road,  Clapbam  Junction, 

S.W. 
Evershed,  Frank,  Kenley,  Surrey 

Faber,  H.  M.,  Rev.,  1,  College-grounds,  Malvern 
Faber,  Harald  N.,  Fiona,  Lennard-road,  Penge,  S.E. 

||Fairley,  Thomas,   F.R.S.E.,   8,   Newton-grove,  Leeds,  and    16, 
East-parade 
Fallon,  J.  H.  M.,  c/o.  Peruvian  Corporation,  Ltd.,  Lima,    Peril 
Farlie,  John  B.,  128,  Eglington-road,  Plumstead,  S.E. 
Farquharson,  A.  C,  County  Asylum,  Lichfield 
Farries,  Thomas,  16,  Coleman-street,  E.G. 

||Farrington,  Thomas,  M.A.,  4,  Waterloo-place,  Cork 
Fawcett,  Joseph  Addey,  153,  Malpas-road,  Brockley,  S.E. 
Fawsitt,  Charles  A.,  9,  Foremount-terrace,  Dowanhill,  Glasgow 
Feather^tone,  W.  Burns,  Mansion  House,  Moseley,  Birmingham 
Fell,  John  Campbell,  188,  Stanhope-street,  Regent' s-park,  N.W. 
Fenton,    H.  J.   H.,   M.A.,  Christ   College,  Cambridge,  and   7, 
Mortimer-road,  Cambridge 

llFerguson,  John,  Prof.,  M.A.,  University  of  Glasgow 

IIFerreira,  A.  A.,  M.P.S.,  Rio  de  Janeiro,  Brazil 
Ferrier,  David,  Edinburgh-terrace,  Edinburgh-road,  Perth 
Ferrier,  James,  care  of  Dr.  David  Ferrier,  F.R.S.,  34,  Cavendish- 
square,  AV. 
Field,  Charles  L.,  Upper  Marsh,  Lambeth,  S.E. 
Findlay,  George  H.,  The  Brewery,  Boro'  Bridge,  Yorks 

||Fisher,  "Walter  William,  M.A.,  5,  St.  Margaret's-road,  Oxford 
Fison,  Edward  Herbert,  Stoke  House,  Ipswich 
Fison,  Frederick  William,  M.A.,  98,  Cromwell-road,  S.W. 
FitzGerald,  Henry  Purefoy,  B.A.,  Wellington  College,  Berks 
Fletcher,  A.  K,  13,  Christchurch-road,  Crouch  End,  N. 
Fletcher,    Frederick   W.,    North     London     Chemical    Works, 
HoUoway,  N.,  and  Beauchamp  Lodge,  Enfield 

IJFletcher,   Lazarus,   M.A.,  F.R.S.,   36,    Wood-* ille-road,   Ealing 
London,  W. 

llFletcher,  Thomas  William,  Grappenhall,  Warrington 
Floris,  Robert  Brooks,  Grandtully,  Shrewsbury-road,  Stonebridge 

Park,  Willesden,  N.W. 
Fogg,  Thomas,  6,  Clarendon-gardens,  Maida-vale,  W. 
Foggie,  John,  University  College,  Dundee 
Follows,  Harold,  142,  Embd en-street,  Manchester 
Foord,  George,  Royal  Mint,  Melbourne,  Australia 
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Date  of  Election. 
Nov.  19.  1874 
1889 


1886 
1893 

1892 

1856 

1888 
1865 
1872 

1891 

1888 
1892 
1882 
1884 

1877 
1879 
1873 
1842 

1847 
1881 
1880 

1867 
1892 
1885 
1887 
1867 
1889 

1892 
1889 

1871 
1884 
1890 
1880 


Trans. 


Trans. 


Trans. 


Tran.s 


Trans, 


Trans. 


Forbes,  James,  jun.,  70,  Gracechurch-street 

Ford,  John  S.,  care  of  Messrs.   W.  Younger  and  Co.,  Abbey 

Brewery,  Edinburgh 
Formoy,  James  Arthur,  12,  Rail  way -approach,  London  Bridge 
Forraster,  Alexander  M ,  Laboratoiy,  Port   Dundas   Chemical 
"Works,  20,  Canal-bank,  Glasgow 
IIForster,  Br.  Martin  Onslow,  44,  Francis-road,  Edgbaston,  Bir- 
mingham 
Forsyth,  AVilliam  Cay,    128,  Wellington  road.    Heaton   Norris, 

Lanes. 
Forth,  Henry,  Regent-street,  New  Basford,  Nottingham 
Foster,  Dr.  M.,  F.R.S.,  Trinity  College,  Cambridge 
Foster,  Reginald   Le   Neve,  The    Firs,  North- road,  Droylsden. 

near  Manchester 
Foster,  John  Alfred,  The  Laboratory,  H.M.'s  Dockyard,  Ports- 
mouth 
IIFoster,  G.  C,  F.R.S.,  18,  Daleham-gardens,  Hampstead.  N,\V. 
Fowler,  Gilbert  .J.,  Dalton  Hall,  Victoria  Park,  Manchester 
Fowler,  William,  1,  Grace-terrace,  Sunderland 
||Foye,   Mai  tin   Hugh,  M.B.,  CM.,   Landor  House,  Boulevards, 

Weston-super-Mare,  Somersetshire 
Franchimont,  A.  E.  N.,  Ph.D.,  Leiden,  Holland 
Francis,  Edward,  Ivey  Bank,  Park  Vallej-,  Nottingham 
|] Francis,  G.  Bult,  38,  Southwark-street,  S.E. 
Francis,  AVilliam,  Ph.D.,  F.L.S.,  Manor-house,  Richmond, Surrey, 

and  Red  Lion-court,  Fleet-street,  E.C. 
I'Frankland,  E.,  D.C.L.,  F.R.S.,  The  Yews,  Reigate-hill,  ReJgate 
Frankland,  Henry,  Streonshalk,  Linthorpe,  Middlesbro' 
IjFranklaud,  Percy  Faraday,  Ph.D.,  F.R.S.,  University   College, 

Dundee 
||Fraser,  Dr.  Angus,  232,  Union-street,  Aberdeen 
IJFraser,  James  C,  Victoria-square,  Adelaide,  South  Australia 
Freear,  Harry  M.,  Hedgefield,  Harpenden,  Herts 
Freeman,  Frederick  W.,  7,  Park  Hall-place,  East  Finchley 
Freeman,  J.  Hersee,  Stratford  House,  Stratford,  E. 
Freestone,  Joseph  T,  5,  Kerfield-terrace,  New  Ferry-road,  New 

Ferry,  Cheshire 
French,  William,  Highfield,  Walmerslej'-road,  Bury,  Lane. 
Frew,    William,    c/o    Herrn    Hummel,   Theresienstrasse    2/1, 
iliinchen,  Bayem,  Germany 
llFriswell,  R.  J.,  115,  Darenth-road,  Stamford  Hill,  N. 
Frost,  Joe,  Moldgreen,  Huddersfield 
II Frost,  Robert,  Brightside,  Altringham 

Fryer,  Alfred  Cooper,  Ph.D.,  M.A.,  13,  Eaton-crescent,  Clifton, 
Bristol 
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Date  of  Election. 
Dec.     3,  1891 

Feb,  16,  1893 
Dec.  2,  1886 
Mar.  1,  188?. 

Feb.  18,  1892 
April  19, 1866 

Dec.  20,  1847 
Mar.  4,  1875 

Mar.  17,  1851 
April  6,  1876 
D^c.  6,  1883 
Mar.  15,  1888 
May  4,  189-3 
June  21. 1877 
Nov.  15,  1888 

May  0,  1892 
Dec.  7,  1894 
Jan.  17,  1889 
Jan.  20, 1876 
April  17,  1884 
Jan.  18,1847 
Xov.  4,  1875 
Feb.  6,  1S90 

Mar.  3,  1887 

May  7,  1S85 
ApriU7,  1879 
Feb.  21,  1S89 

Dec.  3,  1891 
Feb.  16.  1888 
Nov.  4,  1875 
Dec.     6,  1888 

Feb.     6,  1890 

May     7,  1891 


Trans. 


Trans. 


Fulcher,   Lionel   William,  B.Sc,    South  Kensington    Museum, 

S.W. 
Fuller,  Frederick  George,  19,  Brunswick-square,  W.C. 
Fuller,  John,  Eookwood,  Chapter-road,  Willesden  Park,  N.W. 
Fulton,  H.  B.,  33,  St.  Dunstx.n's-road,  West  Kensington,  W. 

Gailleton,  Alfred  T.,  Tulloch  House,  Perth,  N.B. 

Gale,  James,  Ph.D.,  M.A.,  F.G.S.,  Galeston,  Eton-avenue,  South 

Hampstead 
Galloway,  Eobert,  60,  Pembridge-villas,  Bays  water 
|;Galton,  Douglas,  Sir,   K.C.B.,  F.US.,  12,  Chester-street,  Gros- 

venor-place,  AV.,  and  Uimbleton  Manor,  Droitwich 
II  Gamble,  David,  Colonel,  C.B.,  St.  Helens,  Lancashire 
Gamble,  J.  C,  St.  Helens.  Lancashire 
;iGarbutt,  Llewellyn,  M.D.,  The  College,  Winchester 
Gardiner,  James  H.,  59,  Wroughton-road,  Balham,  S.W. 
Gardner,  J.  Addyman,  Chemical  Department,  Museum,  Oxford 
Gardner,  John,  3,  Hanover-street,  Hanover-square,  W. 
Gardner,   Walter    M.,    The    Yorkshire     College,    and     Manor 

Cottage,  Richmond-road,  Headingley 
Gargari,  Haridas,  M.A.,  Agra  College,  Agra,  India 
Garnett,  Henry,  2,  Bartholomew  Villas,  Kentish  Town,  N.W. 
Garrett,  Frederic  Chas.,  B.Sc,  The  Polytechnic,  Woolwich,  S.E. 
j;Gaskell,  Ernest  Holbrook.  5,  The  Grove,.  Highgate,  N. 
Gaskell,  Joseph,  1,  Woodlands-road,  Cheetham-hill,  Manchester 
Gatty,  F.  A.,  Holland  Bank,  Accrington,  Lancashire 
Gee,  T.  Ernest,  F.K.C.P.,  67,  Westboume-park-road,  W. 
Gee,  W.  W.  Haldane,  B.Sc.  Lond.,  124,  Raby-street,  Moss  Side, 

Manchester 
Geisler,    Joseph    F.,    Ph.C,   Mercantile    Exchange    Buildings, 

Hudson  and  Harrison-streets,  New  York 
Gemmell,  George  Harrison,  4,  Lind.say-place,  Edinburgh 
Gent,  William  Thomas,  Misterton,  Gainsborough 
llGerland,  Conrad,  M.Sc,  Ph.D.,  Chemical  Laboratory  Technical 

School,  Blackburn  ;  and  Accrington 
German,  George,  Junr.,  Huntingdon  House,  Ashby-de-la-Zouch 
Gerrans,  Benjamin  H.,  jun.,  47,  Aubert  Park,  Highbury,  N. 
Gerrard,  A.  W.,  Chertsey 
Geyzel,  John  Lawrence  Van,  Surgeon-Major,  Chemical  Examiner, 

Madras,  East  India 
llGibbes,    Cuthbert    C,    M.D.,    M.C.,    L.R.C.P.    Lond.,    D.P.H. 

Cantab.,  F.G.S.,  F.L.S.,  3,  Wyburn-villas,  Surbiton,  S.W. 
Gibbins,  Bevington  H.  Ocata,  Florida,  U.S.A.,  and  Inglescombe, 

Manor  Fark^  Pved land-road,  Bristol 
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Oate  of  Election. 
Feb.  18,  1864 
May  16,  1889 

Mar.    5,  1885 

Feb.  21,1884 

June  16,  1892 

June  21, 1888 
May  18, 1841 


Dec.  18,  1848 

Mar.    4,1886 

Jan.   18,  1872 

April   4,  1878 

May  16,  1889 

Dec.  15,  1892 
Dec.  4,  1890 
Nov.  20,  1890 
April  21, 1887 
Mar.  4,  1875 
Mar.  6.  1890 
Feb.  1,  1883 
Jan.  17,  1S89 
Feb.     6,  1879 

Juno  16,  1887 
Jan.  17,  1889 
May  4,  1893 
Feb.    2,  1871 


Trans. 


April    3,1862     Trans, 
Feb.     1,  1S83 

Mar,  17,  1881 
Aprill9,1888 
April  6,  1865 
Dec.     3,  1 885 


Trans, 


Proc. 


Trans, 


Gibbons,  Sydney,  Faraday  House,  East  Melbourne,  A'ictona 

Gibbs,   William   Taylor,   Buckingham,   Que,    Canada,  via,  Xew 
York 

Gibson,  Adam,  c/o   Messrs.   Pinkerton,  Gibson  &  Co.,  Thistle- 
street-lane,  East  Edinburgh 

Gibson,  George  W.,  Headingley,  P.O.,  near  Winnipeg,  Manitoba, 
Canada 

Gibson,    Joha    Ph.D.,    F.R.S.E.,     F.I.C.,     20,    George-square, 
Edinburgh 

Gibson,  W.  Humphrey,  122,  King's-road,  Brighton 

Gilbert,  Joseph  Henry,  Ph.D.,  F.E.S.,  F.L.S.,  Harpeuden,  St. 
Albans 

Gill,  C.  Haughton,  Berkeley  Lodge,  Stroude-road,  Staines 
II Gill,   E.   Clarendon,    Ashford    Villa,   Gresham  -  road,   Slaiues, 
Middlesex 

Gill,  E.  J.  G.,  Wellikuppam,  Madras  Presidency,  India 

Gill,  John,  Gwealhellis,  Helston,  Cornwall 
||Gillman,  A.  W.,  Castle  Brewery,  St.  George's-road,  Southwark 

Girdwood,  Gilbert   P.,  M.D.,  54,   Beaver  Hall  Hill,  Montreal, 
Canada 

Gladstone,  John  Hall,  Ph.D.,  F.ll.S.,  17,  Pembridge-square,  Hyde 
Park,  W. 

Glenfield,  Francis  W.  S.,  27,  Gloucester-gardens,  Hyde  Park- 
square,  W. 

Glover,   George   Thomas,   The   Phospho-Guano   Company,   Sea- 
combe,  Cheshire 

Goldschmidt,  S.  A.,  Ph.D.,  care  of  Columbia  Chemical  Vrorks,  43 
to  57,  Sedgwick-street,  Brooklyn,  Xew  York 

Goldsmith,  Byron   B.,   19,   East   74th-street,  New  York   City, 
U.S.A. 

Goodall,  Walter,  Alma  House,  Pudscy,  near  Leeds 

Goodwin,  Thomas  S.,  Clyde-terrace,  Tollcross,  Glasgow 

Gordon,  Colin,  Messrs.  McDougall  Bros.,  Mills,  Millwall  Docks,  E. 

Gordon,  Hugh,  M.A.  Oxon.,  3,  Courtfield-gardens,  S.W. 

Gordon,  J.  G.,  Queen  Anne's  Mansions,  Westminster,  S.W. 

Gossling,  Frank,  B.Sc,  Condcbec,  Park  Side,  Hampton  Wick 

Gothard,  Frederic,  Bearwood  House,  Burton-on-Trent 
||Gott,  B.S.,  B.A.,  Corinium,  St.  Mark's,  Cheltenham 

Gough,   Thomas,  Kev.,   B.Sc,  (Lond.),  King  Edward's  School, 
Ketford,  Notts 

Gover,  Herbert  J.,  29,  Piccadilly,  Hanley,  Staffordshire 

Gow,  Robert  J.,  Halebank-terrace,  Ditton,  Widnes 

Gower,  Alfred  Poland,  39,  Statibrd-street,  Barrow-in-Furnea.s 

IIGowland,  William,  19,  Beaumont-crescent,  West  Kensington 


Date  of  Election. 
Feb.     3,  1887 

June  19,  1884 
Feb.  6,  1879 
Feb.  15,  1894 
April  15,  1880 

May  1,  1862 

Feb.  6,  1890 
June  16,  1887 

Dec.  7,  1882 

Dec.  15,  1892 

Feb.  19,  1891 
Dec.  4,  1890 

Feb.  5,  1885 
June  15,  1893 
June  16,  1887 
Dec.  5,  1878 
Dec.  5,  1878 
Dec.  3,  1885 
April  2,  1874 
June  4,  1885 

Aprill7, 1834 
May  18,  1871 

May  15,  1873 

June  18, 1891 

May  7,  1885 
April  21, 1887 
Mar.  1,  1883 
Mar.  5,  1874 

AprillT,  1884  1 
Dec.  7,  1893 
Feb.  2,  1888 
June  16,  1859 


Trans. 


Trans. 


Trans 


Trans, 
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Goyder,  George  A.,  Hawkins-road,  Medindie,  Adelaide,   South 

Australia 
Grace,  \V.  F.,  54,  York-road,  Hove,  Brighton 
Gracey,  Robert,  Faircombe,  The  Barnfield,  Exeter 
Grafton,  Walter,  11,  Grosvenor-road,  Upton  Park,  Essex 
IIGraham,  C.  Colborne,  care  of  Messrs.  Blundell,  Spence,  and  Co., 

Beverley-road,  Hull 
IIGraham,    Charles,   D.Sc,    23,    Euston-buildings,    Gower-street 

Station,  N.W. 
Grant,  James,  Moss  View,  St.  Mary's-road,  Moston,  Manchester 
Gravill,    Edward    D.,     F.R.M.S.,     6,    Addington-road,    Stroud 

Green,  X. 
Gray,    George,    Canterbury     College,    School    of    .Agriculture, 

Lincoln,  Xew  Zealand 
Gray,     Thomas,     Andersonian-buildings,     204,     George-street, 

Glasgow 
Greaves,  Robert  Bond,  77,  Netheredge-road,  Sheffield 
Green,   Alfred   H.,   Oaklands,   Lowton   St.   Mary's,  Xewton-le- 

V.'illows 
ji Green,  Arthur  George,  Atlas  Work?,  Hackney  AVick,  E. 
Green,  Arthur  Henry,  176,  Lloyd-.street,  Greenheys,  Manchester 
Green,  John  Edward,  F.I.C.,  A.R.S.M.,  52,  Claypath,  Durham 
Green,  Herbert,  Hayle  Mill,  Maidstone 
Green,  Lawrence,  Lower  Tovil,  Maidstone 

Greene,  William  H.,  iM.D.,  204,  North  36th-street,  Philadelphia 
Greenaway,  A.  J.,  39,  Frognal,  Hampstead,  N.W. 
Greenway,    Thomas    J.,    Sth    Avenue,    East    Adelaide,    South 

Australia 
Greenish,  Henry  G.,  20,  Xew-street,  Dorset-square,  N.AV. 
Greenish,    Thomas,    F.R.M.S.,    20,   Xew-street,    Dorset-square, 

N.AV. 
Greenwood,  AA'illiam  Henry,  Birmingham  Small  Arms  and  iletal 

Co.,  Adderley  Park  AA^orks,  Birmingham 
Gregory,    Alfred    John,     M.D.,    B.Sc,    20,    Slreatham  -  place, 

Streatham  Hill,  London,  S.W. 
Gregory,  G.  M.,  Ghazipur,  X.AA'.P.,  India 
Gregory,  W.,  Steam  Brewery,  Dartford,  Kent 
IIGrenfell.  CUud,  M.A.,  29,  Chester-square,  S.AA". 
Greville,  Henry  Leicester,  Diersheim,  Churchfields,  AVoodford, 

Essex 
Grey,  AA^illiam  J.,  10,  Tynevale-terrace,  Gateshead 
Grieve,  AVilliam  Hatten,  226,  Friern-road,  East  Dulwich,  S.E. 
Griffith,  D.  Agnew,  41,  Hamilton-square,  Birkenhead 
Griffith,  George,  M..\.,  College-road,  Harrow 
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Date  of  Election. 
Dec.   15,  1881 

April  17,1879 
Feb.  19,  1874 

AprillS,  1880 

May  4,  1893 

Dec.  6,  1859 
Dec.  15,  1892 

April  6,  1871 
Dec.  17,  1857 
April  20, 1871 

Jan.  17,  1889 

June  7, 1888 
Dec.  6,  1888 

Nov.  4,  1875 


June  4,  1874 

Feb.  7,  1878 
Dec.  7,  1893 
Dec.  16,  1886 
June  16,  1881 
Doc.  15,  1892 

Jan.  20,  1876 
Dec.  7,  1893 
Dec.  3,  1891 
Jan.  17,  1889 
Dec.  3,  1891 
Mar.  3,  1837 
April  4,  1889 
Dec.  1,  1887 

Jan.  17,  1889 
May    3,  1866 


Trans.      Griffiths,   Arthur    Bower,    Ph.D.,   F.R.S.E.,   12,    Knowle-road, 

Brixton,  S.E. 
Griffiths,  Thomas,  The  Cedars,  Clapham  Common,  S.W. 
Trans     ||Grimshaw,    Harry,  Gibbons-street    Chemical  Works,   Bradford, 

Manchester 
Grimwood,  Robert,  London  County  Council,  Chemical  and  Gas 

Department,  40,  Craven-street,  W.C. 
Grimwood,  Robert  George,  41,  Lady  Margaret-road,  St.  John's 

Colleje  Park,  N.W. 
Gripper,  Harold,  2,  Heald-place,  Rusholme,  Manchester 
Gronow,  William   Thomas,   Port  Pirie   Smelting  Works,   Port 
I         Pirie,  South  Australia 
Trans.    HGroves,  Charles  Edward,  F.R.S.,  Kennington-green,  S.E. 
Groves,  T.  B.,  Weymouth 
Grundy,  Cuthbert  Cartwright,  F.L.S.,  South  Shore,  Blackpool, 

Lancashire 
Gudeman,    Edward,  Ph.D.,  P.O.    Box   3001,   New   York  Ciiy, 

U.S.A. 
Guiterman,  Albert  L.,  Ph.D.,  36,  Primrose  Hill-road,  N.W. 
Guthrie,  Frederick  Bickell,  Chemical  Laboratory,  The  University, 

New  South  AVales 
Guyer,  James  Brett,  Wrentham,  Higher  Erith-rcad,  Torquay 


Habirshaw,  AV.  M.,  159,  Front-street,  and  315,  Madison-avenue, 
New  York  City,  U.S.A. 
j  II  Hadkinson,  John,  Teheran,  Persia 

■   llHadley,  Henry  Edwin,  The  School  of  Science,  Kidderminster 
Trans.      Haga,  T.,  No.  1,  Sadowara-Cho,  Tokyo,  Japan 

Hailes,  Alfred  James  de,  2,  Fisher-street,  Red  Lion-square 
Haines,  Walter  S.,  Prof.,  c/o  Rush   Medical  College,  Chicago, 
U.S.A. 
Trans.      Hake,  H.  Wilson,  Ph.D.,  Westminster  Hospital,  S.W. 

Hale,  Henry  Ormsby,  Oundlc  School,  Northamptonshire 

Hall,  A.  D,,  36,  Poplar-grove,  West  Kensington  Park,  \V. 

Hall,  Allan  T.,  Inglebank,  Newlands,  Hull 

Hail,  Archibald,  34,  Bishopsgate-street,  E.C. 

Hall,  Edgar,  Albert-street,  Brisbane,  Queensland 

Hall,  James,  B  A.,  B.Sc,  Bancroft's  School,  Woodford,  Essex 

Hall,  J.  C.  August,  c,o  J.  C.  Hall.  Esq  ,  Poste  Restante,  Box 

172,  Durban,  Natal,  South  Africa 
Hall,  John  A.,  108,  Lloyd-street,  Greenheys,  Manchester 
l|HaU,   Marshall,    Capt.,    Easterton    Lodge,    Parkstone,    R.S.O., 
Dorset 
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Date  of  Eleerion. 
June  1, 1876 
Dec.  18,  1884 
Feb.  16,  1893 
May  20,  1886 

Feb.  3,  1859 
April  17,  1890 
June  7,  1888 
Feb.  15,  1894 
May     6,  1875  [ 

Dec.  7,  1882  | 
Jan.  18, 1877  I 
Feb.     7,  1857 

June  15,  1893 

Mar.  7,1872 
Feb.  21,  1889 
Feb.  3,1859 
April  16, 1863 
Mar.  17,  1887 
May    7,  1885 

Dec.  15,  IS92 
Jan.   20,  1876 

June  19,  1884 
Dec.  16,  1875 
June  1,  1876 
Feb.  7,  1878 
Mar.  2,  1857 

Jan.  15,  1874 

Dec.  15,1881 

Feb.  21,  18S4 

Dee.  7,  1893 

Dec.  17,1874 

Dec.  2,  1886 

Feb.     7,  1878 

May  17,  1888 


Trans, 


Trans 


Trans. 


Trans. 


Hall,  Samuel,  East  London  Soap  Works,  Bo-w 

Hall,  Thomas  P.,  M.A.,  Ph.D..  Tabor,  Iowa,  U.S.A. 

Haller,  Albin,  14,  Rue  de  Metz,  Nancy,  France 

Halliburton.  AVilliam  Dobinson.  M.D.  Louu.,  B.Sc.  Lond.,  F.Pi.S., 

9,  Ridgnaount-gardens,  Gower-street,  \V.C. 
IIHannbly,  C.  H.  Bnrbidge,  Holmeside,  Hazelwood,  near  Derby 
Hambly,  Frederi:;k  J.,  University  College,  Dundee 
Hamilton,  James  C,  Trinity  Lodge,  Edinburgh 
Hamilton,  Robert,  5,  Lake-street,  Hunslet,  Leeds 
Hamlet,    W.    M.,    Government    Laboratory,    Macquarie-streef, 

Sydney,  X.S.W. 
Hammersley,  W.  A.  Leslie,  Bridge  House,  Leek,  Staff. 
Hampton,  AVilliam,  38,  Lichfield-street,  Hanley 
Hanbury,   Cornelius,    Plough-court,    Lombard-.street,   E.G.,  and 

Dynevor  House,  Richmond,  Surrey 
Hancock,   Erne^^t   Albert,    Government    Laboratory,   St.   Kitts, 

Leeward  Islunds,  W.L 
Hannay,  James  Ballantine,  Cove  Castle,  Loch  Long,  X.B. 
ii Hanson,  Alfred  Miall,  The  Marjorie,  Whallcy,  near  Blackburn 
jjHarcourt,  A.  Yemon,  M.A.,  F.R  S.,  Cowley  Grange,  Oxford 
IIHarcourt,  L.  F.  Yemon,  M.A.,  Fairholme,  Weybridge 
li  Harden,  Arthur,  Ashville,  Upper  Chorlton-road,  Manchester 
Hards,   William    Benjamin,    B.A.    Lend.,   St.   John's   College,. 

Battersea,  S.W. 
Hardy,  James  G.,  1,  Keir-terrace,  Pollokshields,  Glasgow 
Hargreaves,  James,  Peel  House-lane,  Farnworth,  near  Widnes, 

Lancashire 
Hargreaves,  John,  Widnes,  Lancashire 
Harkness,  William,  Laboratory,  Somerset-house,  W.C. 
Harland,  R.  H.,  37,  Lombard-street,  E.C. 
||Harland,  AVilliam  Dugdale,  48,  King-street,  Manchester 
llHarley,   George,    il.D.,   F.R.S.,   25,   Harley-street,    Cavendisi- 

square,  W. 
llHarman,    Frederick  Edwin,  M.R.A.C.,   care    of    Dr.    Piggott, 
Orchard-gardens,  Teignmouth,  Devon 
Harrington,  William  Bury,  Lecview,  Montenotte,  Cork 
Harris,  Frank  W.,  Laboratory,  G.W.  Ry.,  Swindon,  AVilts 
Harris,  Harold,  Denmark  House,  Tufley-avenue,  Gloucester 
Harris,  Henry  Penley,  15,  Coverdale-road,  Shepherd's  Bush,  W. 
Harris,  Sydney  Joseph,  Leeds  School  of  Science  and  Technology, 
Rossington-street,  Leeds 
llHarris,    Thomas   Frederick,    B.Sc,  Bromley   Lodge,    Bromley,. 
Kent 
Hani--ou,  .^.Ibert,  72,  Windsor-road,  Forest  Gate 
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fiate  of  Election. 
Feb.  15,  1894 
June  21,  1883 

May  17,  1888 
Feb.  19,  1891 
Feb.  17,  1876 
Mar.  4,  1886 
Jan.  21,  1869 
Mar.  15,  1888 
Dec.  6,  1883 
May  7,  1891 

Mar.  16,  1882 
Dec.  20,  1866 

Feb.  6,  1890 

Dec.  3,  1885 

Feb.  17,  1881 
Feb.  15,  1S94 

Nov.  20,  1890 

May  6,  1875 

Feb.  18,  1892 

Dec.  2,  1880 

Feb.  2,  1888 
Mar.  3  1887 
April  15, 1880 
Feb.  15,  1894 

Dec.  1,  1887 

Dec.  15,  1881 
Mar.  16,  1876 
June  21,  1883 

Feb.  16,  1893 
Dec.  3,  1891 
Mar.  3,  1887 


Trans. 

Trans. 
Trans. 


Trans 


Harrison,  Edward  Frank,  17,  Bloomsbury-square,  "W.C. 
IIHarrison,  Hugh  Erat,  B.Sc,  Leigh  Chambers,  Gt.  Ormond-.street, 

W.C,  and  Faraday  House,  Charing  Cross-road 
Harrison,  J.  Burchmere,  Government  Laboratorj-,  British  Guiana 
Harrold,  Frederick  W.,  18,  :Maddos-street,  "W. 
Harrow,  G.  H.,  Ph.D.,  127,  Station-street,  Burton-on-Trent 
Hart,  Bertram  Harvey,  The  Elms,  Old  Charlton,  Kent,  S.E. 
Hart,  F.  W.,  Esq.,  Holly  House,  96,  Stoke  Newington-road,  X. 
Hart,  James,  131,  Embden-street,  Manchester 
Hart,  Thomas,  166,  Blackburn-road,  Bolton 
Hart,   William  Beaumont,    Gransmoor  Avenue,  Fairfield,  near 

^lanchester 
Hartley,  Arthur,  Cannon  Brewery,  Brigliton 
Hartley,  Walter  Noel,  Prof.,  F.R.S.,  Royal  College  of  Science, 

Stephen's-green,  Dublin  ;  and  36,  Waterloo-road,  Dublin 
Hartog,    P.    J.,    B.Sc,  Owens    College,    Manchester,     and     6, 

Greville-road,  London,  N.W. 
Harvey,  Ernest  W.,  A.R.S.M.  Hilsrig,  Alderbrook-road,  Balham, 

S.W. 
Harvey,  Sidney,  Canterbury 
Harvey,  W.  Pellew,  Portreath,  Redruth,  Cornwall,  and  Golden, 

British  Columbia 
Haslam,  Arthur  R.,  Ph.D.,  Roseville,  39,  Sydney-avenue,  Black- 
rock,  CO.  Dublin 
Hastings,  Henry  Mitchell,  54,  Edith-road,   The  Cedars,  West 

Kensington 
Hatton,    William    Percy,    care   of   W.  E.  Hatton    and    Sons, 

Wormwood  Scrubs 
Hawkes,    Alfred   E.,  M.D.   Bruss.,  L.R.C.P.  Edin.,   22,   Aber- 

cromby-square,  Liverpool 
Hawkins,  Lewis  Walter.  20  Norton  Folgate,  London,  E. 
Hay,  Alexander,  97,  Higher  Ardwiek,  Manchester 
Haydon,  William  Frederick,  The  Exchange,  Birmingham 
Hayward,  Edward  Stanley,  c'o  Jlrs.  Sauders,  109,  High-atreet, 

Crediton,  Devon 
Head,  C.  James,  F.I.C.,  care  of  W.  L.    Fransmith     and   Co., 

Ostrow  Galodai,  Uralskaja,  Xos.  3,  4,  6,  St.  Petersburg,  Russia 
Head,  Harold  Ellershaw,  24,  Auriol-road,  West  Kensington,  W. 
Head,  Jeremiah,  47,  A'ictoria-streit.  Westminster,  S.W. 
Heap,  Hargreaves,  Rev.,  B.Sc,  The  Grammar  School,  Rothsrham, 

Yorks 
Heath,  Arthur  John,  1,  Grove-villaa,  Eedland,  Bristol 
Heath,  John  William,  33,  Upper  Gloucester-place,  W. 
Hedlcy,  T.  Albert,  41,  Jean  Raptistc-strcet,  Montreal,  Cana.la 
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Date  of  Election. 

Xov.     2,  1876 

1 

Dec.     4,  1890 

June    3,  1875 

Jan.  18,  1872 

Dec.     5.  1S89 

Feb.     5,1835 

Trans 

Feb.  18,  1892 

Aprill9,  1883 

Feb.  21,  1853 

June  18,  1885 

Feb.  16,  1871 

June  15,  1876 

Trans. 

Dec.     7,  1893 

May     5,  1892 

Trans. 

Feb.   IS,  1892 

June  21,  1883  Trans. 
Feb.  16,  1882 

April  1,  1875  I 
Dec.  1,  1864  ' 
Dec.  1,  1887 
Feb.  6.  1890  , 
April  3,  1848  ! 

i 
June  ] ,  1876  Tran.s 
Mar.  17,  1881 
May  7,  1891 

I 

March  16,1882 
Dec.  16,  1858  , 


Feb.  15,  1894 
Mar.  5,  1892 
May  15,  1873 
May     5,  1892 

Jan.  20,  1870 
Nov.  18,  1886 
June  21,  1883 


Hehner,  Otto,  11,  Billiter-square,  E.G. 
Heller,  'William  M.,  King's  College  School,  Strand,  W.C. 
llHellon,  Robert,  Ph.D.,  Seascale,  via  Carnforth 
Helm,  Henry  James,  Simonstone,  Hammelton-road,  Bromley, 

Kent 
Helbing,  H.  B.,  63,  Queen  Victoria-street,  E.C. 
Henderson,  George  G.,  M.A.,  D.Sc,  F.I.C.,  the  Technical  College, 

204,  George  street,  Glasgow 
Hendrick,  James,  Young  Laboratory,  60,  John-street,  Glasgow 
Henning,  E.  C,  The  Bow  Brewery,  Bow,  E. 
Hepburn,  J.  G.,  LL.B.,  Dartford,  Kent 
Hepworth,  Thomas  Cradock,  45,  St.  Augustine's-road,  Camden- 

square,  X.W. 
Herman,  Douglas,  Ecclestonpark,  Prescot 
Heron,  John,  care  of  Messrs.  Garten,  Hill,  &  Co.,  Southampton 

Wharf,  Battersea,  S.W. 
Hesketb,  William,  16,  New  Market-street,  Blackburn 
Hewett,  John  Theodore,  St.  John's  College,  Cambridge 
Hewlett,   John   C,   40,  Charlotte-street,    Great    Eastern-street, 

London,  E.G. 
ijHeycock,  Charles  T.,  M.A.,  24,   Fitzwilliam-street,  Cambridge 
Hejes,  J.F.,  Eev.,  M.A.  Oxon.,  F.R.G.S.,  Magdalen  College,  and 

36,  Dynham-road,  West  Hampstead,  X.W. 
Hej-wood,  Charles  A.,  Iv^-  Bank,  Cardiff 
Hej-wood,  Henry,  Carditf 

||Heywood,  J.  Garnett,  127,  Sutherland-avenue,  Maida  Yale,  W. 
Hey  wood,  Joseph  H.,  23,  Holland-street,  Rochdale 
Hey  wood,  J.  S.  C,  19,  Inverness-terrace,  Kensington-gardens, 

W. 
Hibbert,  Walter,  14,  Goldhurst-terrace,  South  Hampstead,  X.W. 
i'Hiddingh,  Michael, Xewlands,  near  Capetown 
Hiepe,  William  L.,  Ph.D.,  The  Laboratory,  Kilvert's  Buildings, 

Withy  Grove,  Manchester 
'Hill,  Alexander,  Campanas,  15,  Cordova,  Spain 
Hill,  Alfred,  M.D.,  F.LC,  Medical  Officer  of  Health,  The  Council 

House,  Birmingham 
Hills,  Edmoad  Herbert,  Captain  E.E.,  Darland  House,  Chatham 
Hills,  Harold  F.,  149,  Bow-road,  London,  E. 
Hills,  Walter,  225,  Oxford-street,  W. 
Hinnell,  Henry  Leonard,  Messrs.  Thwaite,  Tozer  and  Co.,  Moor- 

fields-chambers,  95  and  97,  Finsbury-pavement,  E.C. 
Hislop,  G.  E.,  Gasworks,  Blackstoun-road,  Paisley 
Hislop.  Lawrence,  Dalmeny,  Saltney,  Chester 
Hobbs,  Bedo,  The  Brewery,  High-street,  M:iidenhead 
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Date  of  Election. 

Dec. 

18, 

1884 

April  15, 

1844 

Xov. 

16, 

1882 

Dec. 

18, 

1879 

April 

15, 

1886 

April 

17, 

1873 

May 

7, 

1885 

Mar. 

1, 

1883 

April 

17, 

1890 

June  11, 

1876 

Dec. 

3, 

1885 

Mar. 

16, 

1876 

Dee. 

3, 

1891 

D3C. 

2, 

1880 

Feb. 

15, 

1894 

June  18, 

1891 

Mar. 

4, 

1886 

Dec. 

2, 

1886 

Dec. 

7, 

1893 

May 

1, 

1865 

Feb. 

7, 

1878 

Dec. 

15, 

1892 

Mar. 

1, 

1883 

May 

17 

1888 

Feb. 

19, 

1891 

May 

7 

1885 

Feb. 

3 

1887 

Feb. 

15 

1894 

Dec. 

15 

1892 

Dec. 

15 

1892 

Mar. 

4 

1886 

De3. 

7 

,1882 

Feb. 

16 

,1871 

Mar 

17 

,1887 

Dec. 

7 

,1882 

Trans. 


Trans, 


Trans, 


Proc. 


Hodj^es,  Herbert  J.,  Stoneleigh,  Worple  road,  Wimbledon 

Hodges,   John  F.,  Prof.,  M.D.,   F.I.G.,   J. P.,  Queen's   Collegfr, 

Belfast,  and  Sandringham,  Malone-road,  Belfast 
IIHodgkin,    John,  F.L.S.,  F.I.C.,  12,  Dynevor-road,  Richmond- 
on-Thames 

Hodgkinson,   "\V.    R.   Eaton,  Prof.,   Ph.D.,   F.R.S.E.,   8,   Park- 
villas,  Blaekheath,  S.E. 

Hodgson,  Christopher,  High  House,  Eppleby,  Darlington 
II Hodgson,  H.  Tylston,  Harpenden,  Herts 

Hogg,  Ed  war, 1  (Jrindle,  1,  Southwick-street,  Hyde  Park-square, 
W. 

Hogg,  W.  Douglas,  iM.D.,  62,  Champs  Elysges,  Paris 

Holburn,  A.,  Cowan,  B.Sc,  10,  West-garden-street,  Glasgow 

Holcroft,  Harold,  M.A.,  Parkdale,  Wolrerhamptoa 

Holgate,  Thomas,  12,  Hyde  Park-road,  Halifax 

Holland,  Philip,  27,  Albert  road,  Southport 

Holiiday,  John,  The  Gas  Works,  Scarboro' 

HoUiday,  Robert,  Huddersfield 

Holmes,  John  Winder,  28,  Grooms  hill,  Greenwich,  S.fi. 

Holloman,  Frederick  R.,  54,  Russell-road,  Custom  House,  E. 

Holloway,  George  Thomas,  57  and  58,  Chancery-lane,  W.C. 

Holt,  George  Crompton,  Soap   Jlanufacturers,   Albion  Works, 
Congleton,  Cheshire 

Holthouse,  H.  B.,  42,  St.  Ann's-valley,  Nottingham 

Holzmann,  M.,  Ph.D.,  Marlborough-house,  S.W. 

Hooker,  A.  H.,  Board  of  Health,  Cairo,  Egypt 

Hooker,   Samuel   C,   The    Pranklin   Sugar  Refinery   Co.,   701, 
Front-street,  Philadelphia 

II Hooper,  David,  Ootacamund,  jNladras  Presidency,  India 

Hooper,  E.  Grant,  16,  Royal-avenue,  Chelsea,  S.W. 

JIHooper,  Ernest  F.,  c/o  Messrs.  Burt,  Boulton,  and  Haywcod, 
Prince  Regent's  Wharf,  Victoria  Dock:;,  E. 

Hope,  Charles  Frederick,   Prof.,  M.R.A.C.,  Lindesforne,  Wey- 
mouth 
Hori,  E.,  Tokyo  Hygiene  Laboratory,  Kauda  Ku,  Tokyo,  Japan 

IJHoruby,  E.,  B.A.,  The  High  School,  Xewcastle,  Staffordshire 
Horsfall,  John,  Plantation  House,  Cloughfold,  Manchester 
Horwill,  E'lgar  E.   C,  Firs  Villa,  Fitzwilliam-road,  Clapham, 
S.W. 

IJHoskins,  Arthur  Percy,  25,  Cromwell-road,  Belfast 
Hotblack,  Herbert  A.,  Cannon  Brewery,  Brighton 
Houlder,  W.  W.,  10,  Ossulton-villas,  Southall-gieen,  Southall 
Houlding,  William,  B.Sc,  Stanley  House,  Anfield,  Liverpool 

||Howrrd,  .\lfred  G.,  Holmbury,  Wcodford-grccn,  Essex 
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Date  of  Election; 
Feb.  18,  1869 
Nor.  3,  1870  Trans, 
April  21, 1887 
Dec.  18,  1879 
Mar.  4,  1875 
June  20,  1889 
Dec.  7,     1882  , 

Feb.  19,  1880  ! 
Jan.    20,  1876 

I 
Jun.  15,  1893 

April  4,  1889  , 
.\pril   4,  1889  , 

Mar.    2,  1871  ' 

I 

I 

Feb.  2],  1878  ' 
Feb.  l.=i,  1894 

Feb  23. 1841  j 

June  17,  1880  j 

Dec.  17.  186S  { 
Jfay  17,  1888  ' 
Dec.  5,  1889  ]  Trans 


June  4,  1885 
Nov.  16,  1882 


Xov.  20,  1884  I 
April  19,  1883  I 
Dec.  18,  1879  irans. 
Dec.  7,  1893 
Mar.  IS,  1869 


Feb. 
Dec. 


1,  1883 
3,  1885 


April  4,  1878 

Feb.  16,  1893 
Dec.  3,  1885 
Mar.  21,  1861 


Trans 


Howard,  Alfred  Kingsbr,  Bryntirion,  Rhyl,  Xortli  Wales 
I  Howard,  David,  Devon  House,  Buckhurst  Hill,  E.sses 
llHoward,  D.  Llovd,  jun.,  Alton  Lodge,  Woodford-green,  Essex 
Howard,  John,  22,  Ashby-road,  Canonbury 
Howard,  Thomas,  50,  Ellington-street,  Liverpool-road,  N. 
Howard,  George  William,  49,  Pier-road,  Erith,  Kent 
Howe,   J.    Lewis,    M.D.,    Ph.D.,  Scientist   to  the    Polytechnic 

Society,  Louisville,  Kentucky,  LT".S.A. 
Howell,  Reginald,  95a,  South wark-street,  S.E. 
Howie,  W.  L.,  Cornbrook  House,  Clarendon-road,  Eccles,  Lan- 
cashire 
Howitt,  James  J.,  Messrs.  Bowman,  Thomson  and  Co.,  Xorth- 

wich 
IIHoyle,  Richard  Ash  worth,  11,  Market-square,  Lytham,  Lanes. 
Hoyles,  Henry  Richardson,  care  of  Messrs.  Treacher  and  Co., 

BycuUa,  Bombay,  and  Fern-place,  142,  Upperthorpe,  Sheffield 
IIHudleston,  ^V.  H.,  M.A.,   F.G.S.,  8,  Stanhope  Gardens,  South 

Kensington,  S.W. 
Hudson,  William,  B.Sc.  (Lond.),  The  Lilies,  Twickenham 
Hughes,  Frank,  27,  Fairfied-road,  Chelmsford 
*Hughes,  F.  R.,  Bo'ness,  Linlithgowshire 
Hughes,  George  Henry,  Analytical  Laboratory,  Barbadoes,  West 

Indies;  and  79,  Mark-lane,  E.C. 
Hughes,  John.  Analytical  Laboratory,  79,  Mark-lane,  E.C. 
Hughes,  John,  16,  Finsbury-circus,  E.C. 
Hughes,  Robert  Edward,  B.Sc.  (Lond.),  B.A.,  B.Sc  ,  Kelvin  House, 

Blackwater  road,  Eastbourne,  and  The  College,  Eastbourne 
Hughes,  T.  Yaughan,  Greenfield  Mills,  Holywell,  North  Wales 
Hughes,   Thomas,    Borough    Analyst,    West    Wharf,    Cardiflf ; 

Laboratory,  31,  London-square,  Cardiflf 
Hulme,  James,  Newton  Chemical  Works.  Hyde,  Manchester 
Humphrys,  Norton  H.,  4,  The  Paragon,  Wilton-road,  Salisbury 
Hummel,  J.  J.,  7,  Moorfield-villas,  Woodsley-road,  Leeds 
Hunt,  Bertram,  P.O.,  Box  1606,  Denver,  Colorado,  U.S.A.    . 
Hunt,  Charles,  Birmingham  Gas  Light  Works,  Windsor-street, 

Birmingham 
Hunter,  John,  Minto  House,  Medical  School,  Edinburgh 
Hunter,     Matthew,     M.A.     Oxon,     Rangoon     College,    Lower 

Burmah 
Huntington,   A.    K.,    Prof.,    Metallurgical    Laboratory,    King's 

College,  W.C. 
Hantly,  George  Nevill,  56,  Sheen-road,  Richmond,  Surrey 
Hurst,  George  H.,  22,  Blackfriars-street,  Salford 
Huskisson,  H.  0.,  5,  Gordon-square,  london,  W.C. 

C 
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Date  of  Election. 
Feb.  15, 1894 
f'eb.  6,  1890 
Jan.  17,  1884 

Aprill9, 1888 

Feb.  7, 1867 
Dec.  15,  1892 

April  4,  1889 
Jan.  19,  1882 

Dec.  7,  1871 
Dec.  6,  1883 
Dec.  15,  1892 
Feb.  16,  1882 
Kov.  19,  1885 

Feb.  1,  1883 

Feb,  15,  1894 

Dee.  7,  1882 
Dec.  5,  1889 
Dec.  18,1884 
Dec.  15,  1892 
Dec.  4,  1890 

Dec.  15,  1881 
Mar.  6,  189C 

Dec.  6,  1883 
Dec.  15,1884 

Dec.  15,  1892 
June  16,  1887 
May  16,  1878 
Feb.  18,  1888 

Feb.  17,  1881 
Feb.  7,  1878 
Feb.  6,  1879 


Trans, 


Proc. 


Proc. 


Trans. 


Trans, 


Trans. 


Trans. 


Hutchinson,  Alfied,  The  Leys,  Cambridge 

Hutchinson,  Arthur,  Pembroke  College,  Cambridge,  M.A.,  Ph.D, 

Hutchinson,  C.  Clark,  193,  Romford-road,  Stratford,  E. 

Idris,  Thomas   Howell    Williams,  Pratt-street,  Camden  Town, 

N.W. 
Illnce,  Joseph,  11,  St.  Stephen's-avenue,  Shepherd's-bush,  W. 
Ince,    Walter   H.,    Ph.D.,   Chemical    Laboratory,   St.   Thomas' 

Hospital  Medical  School,  S.E. 
Ingle,  Herbert,  Poole,  near  Leeds 
Irons,  Herbert  E.  J.,  Chatham,  New  Brunswick,  Canada,  and 

Hapenden,  St.  Albans 
Irvine,  Robert,  Royston,  Grantou,  near  Edinburgh 
li  Irwin,  Wilfred,  3,  Wilton  Polygon,  Cheetham  Hill,  Manchester 
yisaac,  John  F.  V.,  18,  Montserrat-road.  Putney,  S.W. 
Isherwood,  Thomas,  B.A.,  University  School,  Southport 
Ivatt,  Albert,  B.A.,  21,  Willis-road,  Cambridge 

Jackson,  Alfred  H.,  B.Sc,  Prof.,  c  'o  Wm.  Bowen  and  Co.,  Collins- 
street,  W.,  Melbourne,  Australia 
Jackson,  David  Hamilton,  M.A.,  B.Sc,  Royal  College  of  Science, 

South  Kensington 
Jackson,  Edward,  27,  Beaufort-road,  Edgbaston,  Birmingham 
ii  Jackson,  Eric  H.,  B.Sc,  61,  Portland-street,  Manchester 
Jackson,  Herbert,  3,  Amyand  Park  Gardens,  East  Twickcnliam 
Jackson,  John,  Rhymnev,  near  Cardiff 
Jackson,  John    Richard,   8,    Broomhall-ierrace    West,  Partick, 

Giasgc'i' 
Jackson,  Wm.,  F.G.S.,  61,  Beaconsficld-terrace,  Northampton 
Jackson,  John  Charles,   M.R.C.S.,  L.R.C.P.,  2,  Fulham  Park- 
villas,  Fulham,  S.W. 
Jackson,  Robert,  18,  Harrington-street,  Dublin 
|]Jackson,   R.  Valentine,   Ph.D.,  care   of  the  Scotch   and  Irish 

Oxygen  Company,  Polmadie,  Glasgow 
Jack.son,  Samuel,  7,  Mulgrave-terrace,  Dalton,  Huddersfield 
yjadhava,  K.  B.,  Baroda,  Bombay  Presidency,  India 
Jago,  William,  F.I.C.,  32,  Clarendon-villas,  Brighton 
II  James,  Christopher,  care  of  Elliott's  Metal  Company,  Perabrey 

Copper  Works,  R.S.O.,  Bury  Port,  South  Wales 
James,  J.  William,  Ph.D.,  29,  Redclitle-street,  Bristol 
Jamieson,  Alexander,  5,  St.  Mark's-crescent,  Regent's  ParkjN.W. 
tJIJapp,  F.  R.,  M.A.,  LL.D.,Ph.D.,  F.R.S.,  University  Aberdeen 
_  t  r.ongstaff  Medallist,  1S91. 
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Date  of  Election. 
Feb.  15,  1894 
^OY.  16,  1882 
Feb,  19,  1891 
Hov.  20,  1890 
May     5,  1887 

Feb.  15,  1894 
Feb.  1,  1883 
Feb,  15,  1894 

Aprill7,1879 
Feb.  4,  1875 

Dec.  18,  1884 
Feb.  21,  1878 
Feb.  1,  1883 
May  16,  1872 
May  20,  1886 
Dec.  6,  18S3 
May  10,  1866 
Dec.  18,  1884 

April  17, 1879 

Dec.  15,  1892 

May  20,  18S6 
April  6,  1871 

Dec.  4,  1873 

May  4, 1876 

May  4,  1893 

May  16,  1878 
May  15,  1890 
Feb.  19,  1891 

Feb.  18,1892 
May  7,  1891 

May  4.  1893 
Feb.  21,  1891 


Trans. 


Trans, 
Trans 
Trans, 


Trans, 


Jardine,  AValter,  S6,  Victoria-place,  Perth 

J'armay,  Gustav,  Hartford  Lod^e,  Hariford,  Chesliire 

Jenkins,  Henry  Charles,  33,  Allenby-road,  Forest  Hill,  S.E. 

Jenkins,  AVallis,  9,  Arnold-street,  Aulabj'-street,  Hull 

||Jenkins,  John  H.   B.,  Cheraical  Laboratory,  G.  E.  Ry.  "Works, 
Stratford,  E. 

Jenks,  E.  Leonard,  Esq.,  68,  Yictoria-road,  Clapham,  S.W. 

Jenner,  Thomas,  Leborah,  Porchester 

Jennison,  Francis  Herbert,  c.  o  A.  Dollingworth,  Esq.,  Moscow, 
Eussia 

Jewson,  Francis  A.  B..  11,  Kenwyu-road,  High-street,  Clapham 
llJohnson,  David,  F.G.S.,  F.E.:M.S.,  11,  Thurlow-terrace,  Larkhi!!- 

rise,  Claphara,  S.W. 
!|Johnson,  Frank,  Thariss,  Huelva,  Spain 

Johnson,  George  Stillingfieet,  11,  Saviie-row,  W. 

Johnson,  James  Edward,  40,  Edmiston-road,  Stratford,  K 

Johnson,  John  Grove,  41,  Cross-street,  Finsbury,  E.C. 

Johnson,  J.  T.,  Oakham  School,  Kutland 

Johnson,  Samuel,  174,  Queeu'.s-road,  Everton,  LiverpooP 
I,  Johnson,  Samuel  H.,  "Warren  Hill  House,  Loughton,  Essex 

Johnstone,  James  D.,  Moss  Bank,  Fettercairn,   Lawrence-kirk,. 
X.B. 

Johnstone,   "William,   Ph.D.,  Elfingham  "House,  Arundel-strcet, 
Strand,  W.C. 

Johnston,  "William  George,  c,  o  Messrs.  Warwick's,  The  Brewery, 
Newark-on-Trent 

Jones,  A.  "Wentworth,  M.A.  Oxon.  The  Currie  Schools,  Folkestone 

Jones,   E.   ^Y.   T.,   The   Oaklands,   "Wolverhampton;    and    10, 
Y  ictoria-street,  Wolve'-bampton 

Jones,    Francis,   F.E.S.E.,   Beaufort    House,    Alexandra   Park, 

Manchester 
llJones,  H.  Chapman,  Eoyal  College  of  Science,  South  Kensing- 
ton, S.W. 

Jones,  Hedley  Gordon,  14,  Connaught-road,  Kensington,  Liver- 
pool 

Jones,  Henry  Williams,  17,  AVhite-street,  Coventry 

Jones,  John  Archyil,  26,  Baker-street,  Middlesborough 

Jones,   M.   William,  50,  Mayfield-raad,  AVhalley  Eange,   Man^ 
Chester 

Jones,  Lionel  Manfred,  St.  Dunstan's  College,  Catford,  S.E. 

Joseland,     Walter    Herbert,    Mitchell's    AVood    Cottage,    near 
Chesterton,  Staffordshire 

Jowett,  Hooper  A.  D.,  B.Sc,  17,  Bloomsbury-square,  AV.C. 

Jowett,  William  Hall,  2,  Maytield-road,  Aigburth,  near  Liver- 
pool 
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Date  of  Elestion. 

Dec.  15,  1892  ! 

May     4,  1893 

Dec.  16,  1886 

Trans. 

Feb.  17,  1881 

Trans. 

June    2,  1856 

Dee.    5,  1889 


Dec. 
Dec. 


20,  1883 
7.  1882 


Mar.  19,  1S74 

April        1867 

May  4,  1882 

Dec.  18,  1884 

Dee.  17,  1874 

Dee.  5,1889 

Dec.  50,  1883 
April  15,  1875 
Dtc.  7,  1882 
,\pril  15, 1886 

Jan.  17,  IS 34 
.Feb.  15, 1872 
•Feb.  17,  1881 
Mar.  15,  1888 
Dec.  7,  1876 
.Dec.  5,  1872 
Mar.  1,  1877 
May     7.  1891 

rDec.  2,  1886 
May  15,  1890 
Feb.  2  1J?88 
May  17,  18S8 

.June  19,  1873 
May  10,  1889 
Dec.  6,  1888 
Mar.    6,  1885 

June  £0,  1839 


Trans 
Trans. 


Trans. ' 


Trans.! 


Trans. 


Kacker  Kuiiwar,  K.,  22,  Leinster-gardeni:,  Lancaster-gat<»,  W. 
Kakk  Sorabji,  Manekji,  Devon  Villa,  Karachi,  Sind,  India 
Kawakita,  Micbitada,  Engineering  College,  Tokyo,  Japan 
Kay,  AVilliam  E.,  Gowansbank,  Busby,  near  Glasgow 
Kay,     William,    Eer.,     B.A.,     114,    Mount-street,    Grosvenor- 

square,  W. 
Kaye,  James  R.,  M.D.,  Medical   Officer  of  Healih,  Town  Hall, 

Huddersfield 
I'Keeling,  Frank,  Dapdune  Cottage,  Guildford 
Keen,  Austin,  Sunny  Bank  Villas,  Edgerton,  Huddersfield 
Kellner,  William,  Ph.D.,  Chemical  Department,  Royal  Arsenal, 

Woolwich,  S.E. 
IJKemp,  David  Skinner,  Missenden  Villa,  Coverdale-road,  Shop- 
herds  Bush,  W. 
Kemp,  William  Joel,  Mountfield,  Robertsbridge,  Sussex 
Kendall,  George  Frederic,  B.A.,  The  Hollies,  Stratford-upon-Avon 
Kendall,  James  Alfred,  3,  Ashlakeroad,  Streatham,  S.W. 
Kenwood,  Henry  R.,  MB.,  CM.  (Edin.),  L.R.C.P.  (]>ond.),  189, 

Adelaide-road,  X.W. 
Kerry,  William  H.  R.,  Wheatlands,  Windermere 
Keyworth,  George  Alexander,  St.  Hilary,  Hastings 
Kilner,  Frederick  James,  Royal  Infirmary,  Bristol 
Kilpatrick,  Charles,  Laboratory,  Health  Office,  Holt  Town  Depot, 

Manchester 
Kilpatrick,  W.  Stirling,  4,  Annfield-plaee,  Glasgow 
;|Kinch,  Edward,  Roj'al  Agricultural  College,  Cirencester 
King,  Alfred  John,  Ingersley  Vale,  BoUinglon,  near  .^[acclesfield 
King,  C.  Mill.rd,  21,  Godliman-street,  E.C. 
King,  J.  F.,  Laboratory  of  City  Analyst,  Edinburgh 
Kingzett,  Cliarles  T.,  Elmstead  Knoll,  Chislehurst,  Kent 
Kinninmont,  Alex.,  21,  Abbotsford-place,  Glasgow 
,i Kipping,   F.   Stanley,  Ph.D.,  D.Sc.   (Lend.),  7,  Milbume-grove, 

South  Kensington 
Kirby,  Herbert  E.,  307,  High  Holhorn,  W.C. 
Kirk,  Oliver,  Blaemire,  Greysouthen,  vi^  Carlisle 
Kirkland,  J.  Booth,  Princes-hill,  Carlton,  Melbourne,  Victoria 
Kirkman,  Henry  James,  Landore,  Alkali  Works.  Swansea 
i;Kitchin,  Archibald,  F.LC.  Seragill  House,  Whitehaven 
Kitchin,  John,  The  Middlesex  Ho-pital,  W.C. 
IJKnaggs,  Alfred  Battye,  Springfield  Mill,  Morley,  near  Leeds 
Knight,  Alfred  Henry,  34,   Bentley-road,  Prince's-park,  Liver- 
pool 
Knight,  Frederick  Charles,  Boston  and  Colorado  Smelting  Com- 
pany, Argo,  Colorado,  U.S.A. 
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Date  of  Election. 

May  16, 1878 

Dec.  5, 1889 

June  18, 1891 

Dec.  18,  1879 

Dee.  15,  1892 

! 

June  16, 1864 

Feb.  6,  1873 

Not.  17, 1887 

June  17,  18S6 

June  8, 1885 

1 

Dec.  15,  1892 

i 

Feb.  17, 1859 

Trans. 

Feb.  3,  1859 

Feb.  16,  1888 

May  4,  1893 

Dec.  15,  1892 

Feb.  16,  1893 

Jan.  18,  1877 

Mar.  4,  1886 

June  18,  1885 

May  7,  1891 

June  21,  1877 

Trans. 

Feb.  16,  1894 

June  21,  1883 

April  15,  1880 

May  7,  1891 

Feb.  21,  1889 

Mar.  4,  1886 

Trans. 

Nov.  16,  1876 

Feb.  6,  1890 

June  17,  1850 

Trans. 

June  17,  1880 

Trans. 

Knights,  James  "West,  County  Laboratoiy,  Cambridge 

Knott,  Frederick  Thomas,  The  Laurels,  Eltham-road,  Lee,  S.E. 

Knowles,  John,  Messrs.   Bowman,  Thompson  and  Co.,  Lostock, 

Gralam,  near  Xorthwich 
Knowles,  Joshua,  Stormer-hill,  Tottington,  Bury 
Knowles,  Thomas    Torrens,    23,  Croxteth-grove,  Sefton  Park, 

Liverpool 
Knox,  G.  W.,  B.Sc,  16,  Finsbury-circus,  London,  E.G. 
Koch,  Walter  Edward,    M.A.,  F.Q.S.,   Sharpsburg,    Allegheny 

County,  Peunsylvania 
Koga,  Yoshimasa,  The  Imperial  Mint,  Osaka,  Japan 
Kohn,  Charlers  A.,  Ph.D.,  B.Sc,  Chemical  Laboratory,  University 

College,  Brownlow-street,  Liverpool 
Koningh,  Leonard  de,  325,  Kennington-road,  S.E. 
Krause,  Dr.  G.,  Colhen,  Germany 
Kynaston,   Josiali   W.,  Chemical    Laboratory,     3,    Oak-terrace, 

Beech-street,  Liverpool 

IILackersteen,    Mark    Henry,  M.D.,  M.R.C.P.    Lend.,    M.R.C.S. 
Eng.,  F.L.S.,  Medical  School,  and  163,   State-street,  Chicago, 
Illinois,  U.S.A. 
Lafosse,  Charles  E.,  Abbotsford,  "Wildercombe  Park,  Ilfracombe 
Lamb,  Edmund  George,  M.A.,  29,  Great  Cumberland -place,  VV. 
i|Lamb,  Thornton  Charles,  The  Polygon,  Ardwijk,  Manchester 
Lambert,  Wesley,  55,  Plumstead  Common-road,  Plumstead,  S.E. 
Lancaster,  William  James,  F.R.A.S.,   F.E.C.S.,  F.E.M.S.,    The 

Hollies,  Handswortli  Wood,  Birmingham 
Lang,  William,  Cross  Park,  Partick,  N.B. 
Langer,  Charles,  Ph.D.,  Eaton  House,  Willes-road,  Leamington 
JLangham,    Rev.    E.    Norman,    M.A.    (Cantab),    F.L.S.,    Head 

Master,  Eastrick  Grammar  School,  Brighouse 
Lapraik,   William,   Ph.D.,    F.I.C.,    18,    Dagmar-road,  Camber- 
well,  S.E. 
Lapworlh,  Arthur,   13,  Duchess-road,  Edgbaston,  Birmingham, 

and  9,  Spencer-road,  Putney,  S.W. 
Lascelles,  B.  P.,  B.A.,  Harrow 

Last,  Frank  B.,  Laboratory,  78,  ManseU-terrace,  Swansea 
Lauder,  Alexander,  University  College  of  North  Wales,  Bangor 
Lauer,  Wm.  Eggleston,  657  and  659,  Broadsvay,  New  York  City 
Laurie,  Arthur  P.,  49,  Beaumont-square,  Mile  End,  E. 
II  Law,  Channell,  Ilsham  Dene,  Torquay 
Law,  Robert,  F.R.M.S.,  The  Eoyal  Mint,  Melbourne 
jlLa^es,  Sir  John  Bennet,  F.E.S.,  Rothamsted,  near  St.  Albans 
Lawrance,  Henry  Awbrey,  28,  Grosvenor-road,  Gunnersbury,  W. 
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Date  of  Election. 
Jan.  19,  1882 
Feb.    2,  1888 

April  IT,  1890 
April  17, 1890 
Dec.  16,  1886 


April  4 
Feb.  2 
Dee.  3 
Dec.  C 
Dec.  6 

Feb.  1 


June 

18, 

Mar. 

1, 

Feb. 

6, 

Dec. 

1, 

Dec. 

3, 

May 

16, 

May 

/ , 

Jan. 

17, 

Dec. 

1, 

Dec. 

3, 

Jan. 

17. 

June 

17, 

Feb. 

15, 

Jan. 

19. 

Apri 

117 

Feb. 

6, 

Mar. 

15, 

Mar. 

20 

Nov. 

18 

Feb. 

16, 

Feb. 

21, 

April  15, 

June 

21, 

May 

5, 

Mar. 

5 

1889 
1838 
1891 
1889 
1883 

1883 

1891 
1883 
1873 
1887 
1891 
1889 

1891 
1889 

18S7 
1891 
1889 

1886 
1894 
1832 

1890 
1879 
1388 
1884 
1869 
1888 
1878 
1880 

1866 
1892 
1874 


Trans. 


Trans. 
Trans. 

Trans 
Trans. 

Trans. 


Laws,  J.  Parry,  3,  Fyfleld-road,  Oxford 
ILawson,  Thomas  Atkinson,   Ph.D.,  B.Sc,  15,  Alexandra-road, 

|Laycock,  "William  Frederick,  Ph.D.,  2,  Park  street,  Dewsbury 
Lea,  A.  Sheridan,  D.Sc,  F.R.S.,  Caius  College,  Cambridge 
I  Leach,  Walter,  27,  St.  Andrew's-place,  Bradford 
Leaper,  Clement  Joseph,  19,  Bel v-idere-road,  Taunton,  Somerset 
Lease,  Frank  E.,  Melapi  Estate,  Sandakan,  British  North  Borneo 
Leather,  J.  Walter,  Ph.D.,  Dehra  Dun,  N.W.P.,  India 
Ledingham,  L.  Xapier,  Longlej'  Farm,  Longley,  near  Sheffield 
Lee,  Herbert  C,    The  New    Westminster   Brewery  Company, 

Earl-street,  Horseferry-road,  S.W. 
Lee,  Eobert  Brewer,  B.Sc,  B.A.,  6,  Warwick-street,  Kensington, 

W. 
Leeds,  Frank  H.,  26,  East  Bank,  Stamford-hill,  N. 
Leeming,  T.  H.,  Burneston  House,  Barking-road,  Plaistow,  Essex 
Lees,  Charles,  Grange  College,  Leominster 
Lees,  Samuel,  Jan.,  Park  Bridge,  Ashton-under-Lyne 
Leffler,  Rudolf,  21,  Havelock-street,  Sheffield 
|Legg,  John   Edmund,  M.A.,   F.LC,  Weymouth  College,    Ing 

Kavan,  Carlton-road,  Weymouth 
Leicester,  James,  8,  Eichmond-terrace,  Clifton,  Bristol 
Leigh,  Cecil,   Birmingham  Small  Arms  and  Metal  ('ompany, 

Adderley  Park  Rolling  Mills,  Birmingham 
Lennox,  David,  M.D.,  144,  Xethergate,  Dundee 
Lennox,  Robert  N.,  3,  Inverness-terrace,  Fulham,  S.W. 
Lenox,  Lionel  R.,  Ph.B.,  Leland  Stamford  University,  Palo  Alto, 

Santa  Clara  County,  California 
Leon,  John  Temple,  38,  Portland-place,  W. 
Leonard,  Norman,  B.Sc,  2,  Lorne-road,  Brixton,  S.W. 
Le.scher,  Frank  Harwood,  60,  Bartholomew-close,  E.C.,  and  31, 

Devonshire-place,  W. 
Lescher,  Herman,  61,  Egerton-gardens,  South  Kensington 
Letts,  Edmund  Albert,  Ph.D.,  Queen's  College,  Belfast 
Lewes,  Vivian  B.,  19,  Park-row,  Greenwich,  S.E, 
Lewis,  A.  E.,  94,  Tritonvilleroad,  Sandymount,  Dublin 
II Lewis,  W.  J.,  Mineralogical  Museum,  Cambridge 
Lewkowitscli,  Juliu?,  Ph.D.,  Whiteliall  Soap  Works,  Leeds 
Lichtenstein,  T.,  Chemical  Works,  Silvertown,  E. 
Liepmann,  Henry,  Ph.D.,   Chemical   Laboratory,   40,  Lexham- 

gardens 
Lightbown,  J.  H.,  13,  Victoria-crescent,  Eccles,  near  Manchester 
Lindley,  Hubert  Edward,  22,  Charteres-road,  Finsbury-park,  N. 
Linford,  J.  S.,  16,  Gladstone-street,  Aulaby-road,  Hull 
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Date  of  Election. 

April  15, 1886 

Proc. 

Feb.     7,  1878 

May     5,  1892 

Nov.  21,  1S53 

Trans. 

Nov.    7,  1872 

June  21,  1S83 

Feb.  19,  1880 

Trans. 

Feb.     3,  1876 

Proc. 

May     4,  1893 

Fab.  16,1871 

Mar.   20,  1884 

April  18, 1872 

Dec.  15,  1881 

Feb.  20,  1873 

Trans 

Feb.     7,  1878 

May     4,  1882 

June  15,  1882 

Dec.  18,  1884 

Dec.  15,  1856 

Feb.  21,  1S7S 

Feb.     3,  1876 

Dec.     6,  1888 

Feb.  15,  1894 

Feb.  18,  1892 

Dec.     3,  1891 

Feb.  15, 1877 

Trans 

Mar.    6,  1890 

Dec.     5,  1867 

Trans 

Dec.     4,  1890 

Trans 

Dec.     5,  1S72 

Trans 

Feb.  30,  1894 

Linj.  Arthur  E.,  Carlton  Yilla«,  Lambton-road,  Cottenham  Par.V, 

Wimbledon 
Linnell,  Arthur,  New  Cran-siey  Iron   and  Steel  Co.,  Kettering 
Lintern,  Albert  A.,  B.Sc,  Kendrlck  School,  Beading 
ilLiveing,  G.  D.,  M.A.,  Cambridge 

lILiversidge,  Archibald,   F.R.S,  Prof.,  University,  Sydney,  New 

South  "Wales 

Livingston,  W.  J.,  London  County  Council,  Spring-gardens,  S.W 

!;  Lloyd,  Alfred,  The  Dome,  Bognor,  Sussex 

Lloyd,   F.  J.,  Agricultural  Laboratory,  4,   Lombard-court, E.G. 

Lloyd,   Herbert,    The    Electric    Storage    Battery    Co.,    Drexel 

Buildiug,  Philadelphia,  U.S.A. 
Lockyer,  William  John,  7,  St.  Julian's  Farm-road,  West  Nor- 
wood, S.E. 
London,    J.    Edward,   M.D.,    62,    Main-street,   George    Town, 

Demerara 
IJLongstaff,  George  Blundell,  M.A.,  M.B.  Oxon.,  M.R.C.P.,  High- 
lands, Putney  Heath,  S.W. 
;!  Looker,  Percy  Stratford 

Loram,  H.  Y.,  19,  Hillside-road,  Stamford  liill,  N. 
IILouis,  D.  A.,  77,  Shirland-gardens,  Maida  Yale,  W. 
Love,  Edward  G.,  Ph.D.,  80,  East  55th-street,  New  York,  U.S.A. 
l|Lovibond,  Thomas  Watson,    F.LC,  The  Tyne  Brewery,  New- 
castle-on-Tyne 
Low,  Charles  William,  M.B.,  Stowmarket 
"Lowe,  Charles.  Summerfield  House,  Eeddish,  near  Stockport 
I  Lowe,  Walter  Bezant,  M.A.,  Stranraer  School,  Wickham.  near 

Fareham,  Hants 
Lowe,  W.  F.,  A.E.S.M.,  9,  Hough-green,  Chester 
Lowman,  Oscar  A.  B.,  Ph.D.,  424,  Brush-street,  Detroit,  Michigar, 

U.S.A. 
Lucas,  £.  W.,  6,  Chelsea-gardens,  S.W. 
Luckett,  A.  H.,  The  Palace  School,  Endfield,  Middlesex 
Ludlow,  I^ionel,  The  Cape  Copper  Co.,  O'okiep,  Namaqua-land, 

Cape  of  Good  Hope 
Luff,    A.    P.,    il.D.,     B.Sc.    (Lond.),     31,     Weymouth-strect, 

Cavendish-square,  W. 
Lumsden,  John  S.,  B.Sc,  Chemical  Laboratory,  Arciss  Stras.so 

No.  2,  Miinchen,  Germany 
Lunge,  Dr.  George,  Polytechnicum,  Ziirich,  Switzerland 
Luut,   Joseph,    B.Sc,    5,    South-view,    Ecclestonrcad,    Ealing 

Dean,  W. 
llLupton,  Sydney,  Grove  Cottage,  Roundhay,  Leeds 
Luty,  Arthur,  20,  Bryn-y-Mor-tcrrace,  Swansea 
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Date  of  Elec'.ion, 
Feb.  16,  T893 
May     ],  1873 

Feb.  19,  1874 
Nov.  18,  1S86 
Feb.  3,  1859 


Proc. 


Trans. 


Feb.  16,  1888 
June  20,  1878 
^pril21,1864    Tran.s 


Feb.  21,  1853 
Feb.  2,  1888 
April  4,  1878 

Dec.  2,  1886 
Aprill7,1890 

Feb.  15,  1894 
May     7,  1891 

Mar.  4,  1886 
June  18,1891 
Dec.  2,  1880 

Mar.  6,  1890 
June  17,  1875 

Dec.  2,  1887 
Dee.  2,  1886 

Dec.  4,  1890 
Dec.  3,  1874 
Feb.  18,1892 

Mar.  5,  1885 
Jan.  15,  1844 

Jan.  17,  1889 

April  17,1879 
Feb.  17,  1881 


Luxmoore,  Charles  M.,  B.Sc,  Casseldon-road,  Willesden,  N.W. 
Lyon,  J.  B.,  Brigade  Surgeon,  East  India,  U.  S.   Club,   Iti,  St. 

James's-square,  S.W. 
Lyon,  J.  G.,  The  Aire  Tar  Works.  Knottingley,  York.s; 
Lyons,  Albert  Brown,  A.M.,  M.D.,  Honolulu,  Hawaiian  Islands 
IILyte,  F.  Maxwell,  F.LC,  ^ssoc.   LC.E.,  60,  Finborough  road, 

Kciisington,  S.W. 

Maben,  Thomas,  5,  Oliver-place,  Hawick 
Macadam,  C.  T.,  The  Lake,  Snaresbrook,  Essex 
I  Mactear,  James,  F.R.S.E.,  2,  Victoria  mansions,   Wes'niinster 

S.W. 
Macadam,  Stevenson,  Ph.D.,  F.R.S.E.,  Surgeons'  Hall,  Edinburgh 
IIMacadam,  Stevenson,  J.C.G.,  jun.,  Surgeons'  HaU,  Edinburgh 
Macadam,    AV.   Ivison,    F.R.S.E.,    Professor    Xew    Veterinary 

College,  Surgeons'  Hall,  Edinburgh 
Macan,  Hugh,  M.A.,  County  Hall,  Kingston-on-Thames 
IIMacArthur,     J.     Stewart,    12,     Knowe-terrace,    I'ollokshields, 

Glasgow 
Macdonald.  A.  H.,  The  Green,  Marlborough,  Wilts 
MacDona'd,   William,    Tung   Wen    Kwan,    Imperial    College, 

Peking 
MacEwan,  Peter,  4,  Gresley-road,  Hornsey-lane,  'N. 
Macfie,  E.  A.  Scott,  B.A.  (Cantab),  68,  Rodney-street,  Liverpool 
Macfarlane,   James   A.,   care   of    Mr.    Robert   Stevenson,    917, 

Vender-street,  Vancouver  City,  British  Columbia 
Macintyre,  Alfred  E.,  St.  John's,  X.B.,  Cana<la 
Mac  Ivor,  R.  AV.  Emerson,  c/o  Hannay's  Patents  Company,  67, 

Great  Clyde-street,  Glasgow 
Mackay,  Angus,  Technical  College,  Ultimo,  Sydney,  X.S.W. 
Mackay,  J.   B.,   Lillie  Prof.  A.K.C.L.,  Director  of  the  Sjhool  of 

Mines,  Sandhurst,  Victoria,  Australia 
Mackean,  William,  14,  Palmer-street,  Westminster,  S.W. 
Mackenzie,  D.  C,  106,  Leadenhall-street,  E.G. 
Mackenzie,  William  Cossar,  Tewfikich  College  of  Agriculture, 

Ghizeb,  Cairo 
Mackey,  Wm.  McD.,  Victoria-chambers,  South-parade,  Leeds 
Maclagan,  Douglas,  Sir,  M.D.,  F.R.S.E.,  University  of  Edinburgh, 

and  28,  Heriot-row,  Edinburgh 
MacLeroy,  .\rthur  Lloyd,  M.A.  (Oxon),  L.S.A.,  12,  George  stiect- 

Bathwick  Hill,  Bath 
Macmillan,  J.  L.,  1,  Mangoelane,  Calcutta 
MacMunn,  Charles  A.,  M.A.,  M.D.,  F.R,M.S.,  Oakleigh  Wolver- 
hampton 
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Date  of  Election. 


Feb.     1,  1880 

June    i,  1885 

April  19, 1888 

Feb.     6,  1S90 

May     1,  1862 

1 
Trans. 

June  -21,  1888 

Trans. 

May     [>,  1S92 

May     7,  1885 

Dec.  17,  1857 

Trans. 

Feb.     4,  1858 

1 

1 
1 

Feb.     7,  1853 

Trans. 

Feb.  16,  1893 

1 

June  16,  1881 

Feb.  15,  1883 

Trans. 

Feb.     6,  1890 

Trans. 

Dec     3,  ]  891 

Feb.  19,  1891 

Nov.  20,  1890 

Dec.     6,  1888 

Trans. 

June  16,  1887 

1 

June  15, 1893 

ISoT.  19,  1885 

Dec.     6,  1883 

Feb.  16,  1893 

i 

Feb.  19,1891 

April  7,  1870 

June    1,  1871 

Dec.     1   1887 

June    2,  1851 

Trans.  ] 

Mar.    2,1871 

May     4,  1893 

Xov.    4,1858 

Macnab,  William,  14,  Great  Smith-street, Westminster,  S.W. 

Macnair,  Duncan  Scott,  Ph.D.,  B.Sc,  2,  Grosvenor-terrace,  Hill- 
head,  Glasgow 

MacSwiney,  E.,  13,  North  Main-street,  Cork 

Mactaggart,  James  Guthrie,  care  of  Messrs.  Boarhead  and  Co., 
Singapore 

Madan,  H.  G.,  Bearland  House,  Gloucester 

Maiden,  Joseph  Henry,  C.irator,  Technological  Museum,  Svdney, 
N.S.W. 

Major,  George  Harry,  Higher  Grade  Bors'  School,  Llacelly 
ii Mallet,  F.  R.,  18,  The  Common,  Ealing,' W. 

Mallet,  J.  W.,   Ph.D.,   M.D.,   F.R  S.,    University  of    Virginia, 
Albemarle,  Co.  Va.,  U.S.X.A. 
j| Manning,  F.  A.,  18,  Billiter-street,  E.G. 

Marcet,  W.,  M.D.,  F.E.S.,  Flowermead,  Wimbledon  Park,  S.W. 

Marsden,  Frtd,  Ph.D.,  Bangor,  Xorth  Wales 
II Marsh,    Charles    AV.,    Ph.D.,    126,    Liberty-street,    New    Yoik, 
U.S.A. 

Marsh,  J.  E.,  University  Museum,  Oxford 

Marshall,     Hugh,     D  Sc,     F.R.S.E.,     Chemical    Department, 
University  of  Edinburgh 

Marshall,  John   Willis,   8,   Fairfield-terrace,    West   Park-street, 
Dewsbury 

Marshall,  Keginald  Tom,  25,  Lancaster-park,  Richmond,  Surrey 

Marshall,  T.  Rhymer,  D.Sc,  Chemical  Laboratory,  St.  Mungos 
College,  Glasgow 

Marshall,  William,  c  o  D.  G.  Rose,  Esq.,  Samarang,  Java 

Marshall,  William,  F.I.C.,  15,  West-street,  Rochdale 

Martin,  Alexander  Mitchell,  Douglas-villa,  Uunbethroad,  Coat- 
bridge 

Mart.in,    Major   Gerald   Ward,  F.R.G.S.,  Assay  Office,   Imperial 
Mint,  Bombay 

Martin,  W.  H.,  183,  Kings-road,  Chelsea,  S.AV. 

Martin,  William  J.,  jun.,  M.D.,  University  of  Virginia,    Char- 
lottesville, Va,  U.S.,  N.A. 

Martin,  William  Morley,  16,  Penryn-street,  Redruth,  Cornwall 

IMartindale,  William,  10,  New  Cavendish-street,  W. 
llMartineau,  George,  21,  Mincing-lane,  E.C. 
llMartineau,  Sydney,  South-road,  Clapham-park,  S.W. 

Maskelyne,  Nevil  Story,  F.R.S.,  Salthrop,  Wroughton,  Wilts 

Mason,  Alfred  Henry,  F.R.M.S.,  Seabury  Building,  59,  Maiden- 
lane,  New  York  City,  U.S.A. 

Mason,  James,  Cambois,  Blyth,  Northumberland 
|Mason,  James,  Eynsham-hall,  near  Witney,  OAon 
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Date  of  Election. 

Dec.  2,  1880 

Dec,  5,  1889 

Feb.  6,  1890 

Dec.  5,  1889 

Jan.  19,  1882 

Dec.  4,  1873 

June  15, 1S76 

June  17, 1880 

Dec.  1,  1887 

Jan.  17,  1884 

May  3,  1870 

Dec.  7,  1893 

Dec.  7,  1865 

Dec.  5,  1867 

June  7,  1888 

Dec.  1,  1887 

Feb.  2,  1888 

Feb.  21,  1889 

Feb.  C,  1890 

Feb.  4,  1875 

Nov.  20,  1890 

Dec.  17, 1857 

Dec.  17,  1874 

June  15,  1893 

Feb.  18,  1892 

Mar.  3,  1887 

May  4,  1893 

June  15,  1893 

May  5,  1892 

Nov.  20,  1890 

Feb.  6,  1868 

Feb.  17,  1881 

Mason,  William  Bi-andwood,  117,  Derby-street,  Bolton 
I     Mason,  James  Braik,  9,  Balgay  Avenue,  Dundee 

Mason,  Francis  H.,  The  Assay  Office,  Arlington-place,  Truroi 

Nova  Scotia 
Mason,  G.  B.,  7,  Upper  Cliadwell-street,  Myddleton-square,  E.C, 
Trans.      -Masson.    D.    Orme,   M.A,,   B.Sc,  The   Universitj',  Melbourne, 
Australia 
ilasters,  William,  Sub-Deputy  Opium  Agent,  Gya,  Bengal,  India, 
and  82,  Oxford-gardens,  Netting  Hill,  W. 
Tran.-,     'Matthews,  C.  G.,  The  Laboratory,  Bridge  Chambers,  Burtonon- 

Trent 
Trans.      ^latthews,   Francis   Edward,    Ph.D.,  Royal   Indian   Engineering 
j         College,  Cooper's  Hill,  Staines 

Matthews,  Wm.    Edward,  Prof.,  The  Stawell  School  of  Mines, 
j         Stawell,  Yictoria,  Australia 
IJMatthey,  Edward,  78,  Hatton -garden,  E.C. 
Matthey,  George,  F.R.S.,  78,  Hatton-garden,  E.C. 
IIMawer,  William  Frederick,  16,  Fentiman-road,  S.W. 
IIMaxwell,  Theodore,  B.A.,  M.D.  Camb.,  B.Sc.  Lond.,  29,  Woolwich- 
common,  S.E. 
Maybury,  Charles  Walter,  141,  Church-street,  Eccles,  Lancashire 
Mayhew,  E.  W.  A.  Augustine,  Freemantle,  Western  Australia 
I   llMcArthur,    John,     F.Pi.S.E.,    196,    Trinity-road,    Vrandsworth 
I         Common,  S.W. 

I     ilcBretney,  Edmund  G.,  Pontefract-road,  Casfleford,  York 
I     McCalman,  George,  India-street  West,  Glasgow 

McConnell,  Arthur  H.,  35,  Bernard-street,  Russell-square,  W.C. 
McCowan,  William,  F.I.C.,  The  Brewery,  Reading 
I   I  McCubbin,  AVilliam  A.,  Mill  Bank  House,  West  Derby,  Liverpool 

McDougall,  Alexr.,  61,  Liverpool-road,  Eirkdale,  Southport 
I     McDougall.  John,  Clifton  House,  Greenwich-pirk,  S.E. 
i     McElroy,  K.  P.,  1412,  16th-street,  Washington,  D  C,  U.S.A. 
McFall,J.E.  Whitley,  Bankfield-road.West  Derby,  Liverpool 
Trans.      McGowan,  George,  Ph.D.,  Harris  Institute,  Preston 

McGregory,  Joseph  Frank,  Prof.,  Hamilton,  New  York,  U.S.A. 
McKerrow,  Charles  Alexander,  41,  Eccles  Old-road,  Pendleton, 
'         near  Manchester 

McKerrow,  William  James,  D.Sc,  10,   Glennoke-terrace,  Hyde 
Yale,  Greenwich,  S.E. 
i     MeKillop,  Jolui,  Pulobo,  Brani  Smelting  Works,  Singapore 
Trans.'     McLeod,  Herbert,   F.R.S.,   Indian   Civil  Engineering    College, 
Cooper's  Hill,  Staines 
McMillan,    Walter   George,    Metallurgical    Laboratory,    Mason 
1         College,  Birmingham 
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Date  of  Election. 

April  4,  18S9  ':  Trans, 


Feb.  18,  18S2 

Feb.  18,  1S92 

Feb.  16,  ISri 

Trans 

Feb.  15,  1894 

May  20,  1875 

Nov,  19,  1885 

Dec.  18,  1884 

Dec.  5,  1889 

May  7,1891 

April  20, 1876 

Trans. 

June  21,  1SS8 

Dec.  18,  1843 

Feb.  18,  1892 

Feb.  19,  1891 

Feb.  19,  1880 

Trans. 

Feb.  21,  1889 

April  4,  1889 

Trans. 

Dec.  1,  1887 

Trans. 

May  7,  1S85 

Trans. 

June  15, 1S93 

Proc. 

Dec.  18, 1862 

Trans. 

May  7,  1885 

June  21,  1S77 

May  5,  1892 

Dec.  1,  1887 

May  7,  1891      Proc. 

June  18,  189i 

Feb.  16,  1S93 

Feb.  15,1872  JTrans. 

Feb.  18,  1892 


picMurtry,   George  Cannon,  "Wallaroo  Smelting  Works,  Wallaroo, 

S.  Australia 
Mc Roberts,  George,  Todhill,  New^ton  Mears,  Eenfrcwshire,  X.B. 
Meacliam,  Chas.  Stephen,  Pettridge,  Maidstone 
IJMeldola,  Raphael,  F.R.S.,  6,  Brunswick-square,  W.C. 
Melland,  Godfrey,  B.Sec,  Victoria  Park,  Manchester 
iMelmore,  Pattinson  B.,  Chemical  Laboratory,  Maryport 
Menzies,  Thomas  J.,  M.A.,  B.Sc,  Rector,  .Stranraer  Academy, 

Stranraer,  Wigtown 
Mercer,  Francis  M.,  89,  Bishopsgate-street-within,  E.G. 
Mercer,  Thomas,  Great  Hey,  Edenfield,  near  Bury,  Lancashire, 

and  ring  Bank  Brewery,  Edenfield,  near  Bury 
Merrils,  Frederick  Johnson,  371,  Glossop-road,  Sheffield 
llMessel,  Rudolph,  Ph.D.,  Silvertown,  Essex 
[jMiers,   Henry  A.,  M.A.,   F.G.S.,  Suffield-chamber.<,  79,  Davies- 

street,  Berkelej'-square 
IjMillar,  James,  care  of  Andrew  M.  McCiindell,  76,  Buccleuch- 
strcet,  Glasgow 
Millar,  James  Hill,  Mason  College,  Birmingham 
Millard,  Edgar  J.,  33,  Lothair-road  South,  Finsbury  Park,  X. 
i;Miller,  A.  K.,  Ph.D.,  Ill,  Plymouth  Grove,  Manchester 
Miller,   Harry  East,  Ph.D.,    1264,   Fourteenth-street,  Oaklands 

California 
Miller,  James  Bruce,  A.I.C.,  Rubislan.  Den  Xorth,  Aberdeen 
ililler,  John  A.,  Niagara  University,  Buffalo,  New  York 
llMiller,  N.  H.  J.,  Ph.D.,  Harpenden,  Hertfordshire 
Mills,  Charles,  21,  St.  Mary  Abbotts-terrace,  W. 
lIMills,   E.   J.,   D.Sc,    F.R.S.,    Young    Professor    of    Technical 
Chemistry  in  the  Glasgow  and  West  of  Scotland  Technical 
College,  00,  John-street,  Glasgow 
Milne,  Alexander,  M.A.,  M.B.,  Surgeon,  Indian  Medical  Depait- 

meut,  Bomljay,  and  Byculla,  Bombay 
Milne,   G.   A.,    Chemical    Laboratory,   18,   John   Brown-street, 

Bolton 
Milnes,  Ernest  E.,  Ashfield,  Bradford 

Mingaye,  John  C.  H.,  Department  of  Mines,  Assay  Branch,  Sydney 
Mitchell,  Charles  Ainsworth,  B.A.  Oxon.,  33,  AValdegraveroad, 

Upper  Norwood,  S.E. 
Mitchell,  Thomas,  c  o  E.  Hitchell,  Esq.,  Crossmonut,  Bridgend, 

Perth,  X.B. 
Mole,  H.  nioome,  Hill  Side,  Shepton  Mallet 
|iMond,  Ludwig,  F.R.S.,  20,  Avenue-road,  St.  John's-wood,  X.W. 
Mond,  Robert  Ludwig,  M.A.,  F.R.S.E.,  The  Poplars,  20,  Avenue- 
road,  Regent's  Park,  X.W. 
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Date  of  Election. 
Dec.  18,  1879 

Mar.     3, 1887 

May  5,  1892 
Dec.  15,1892 
Dec.  2,  1886 
Feb.  19,  1891 

Mar.    6,  1890 

May  4,  1893 
Feb.  18,  1864 
Feb.   21,  1889 

Jan.  7,  1888 
April  3,1873 

Dee.  7,  1893 
June  17,  1880 
Dec.  18,  1879 

May  5,  1892 
Feb.  19,  1880 

Dec.  3,1874 
Dec.  3,  1891 
Nov,    4,  1869 

May  7,  1891 
June  20,  1889 

Dec.   15,  1851 

Feb.  ]  6, 1872 

Dec.  7,  1893 
Feb.  7,  1884 
April  17, 1890 

Jan.  19,1871 
Jan.  19,  1871 
Dec.  2,  1880 
April  15,  1886 


Proc. 


Trans. 
Trans 


Trans, 


Trans. 


IJMondy,  Edmund  F.,  Government  Engineering  College,  Howrah,. 

Calcutta,  India 
ijMoody,   G.  Tattersall,  D..Sc.,    Lome   House,   Xorth    Dulwich, 

S.E. 
i|Moor,  Cresacre  George,  B.A.,  101,  Leadenball-street,  E.C. 
Moorwood,  Francis  Colin,  260,  Barnsley-road,  Sheffield 
Moos,  N.  A.  F.,  Poona,  India 
Moore,  Frederick  Herbert,  Strada  degli  Argentieri,  19,  Messina, 

Sicily 
Moore,   Ira,   Ph.D.,  70,   Taylor-street,  Tonge,  Middleton,  near 

Manchester 
Monson,  Henry  John,  19,  Xorwood-street,  Ashford,  Xent 
Morfit,  Campbell,  Ph.D.,  132,  Alexandra-road,  Abbey-road,  X.W. 
Morgan,  Arthur   F.,  Chemical    Laboratory,   Central  Chambers, 

Newport,  Mon. 
IIMorgan,  John  James,  Rivcrdale,  Abergavenny,  Mon. 
Morgan,   William,    Ph.D.,    The    Technical    Institute,    Nelson- 
terrace,  Swansea 
Morgan,  J.  E.  Leydenbergh,  Port  Hall-street,  Glasgov? 
Moritz,  Edward  R.,  Ph.D.,  72,  Chancery -lane,  W.C. 
iJMorley,    H.    Forster,     M..\.,    47,    Broadhursi-gardens,    South 

Hampstead,  N.W. 
Morris,  Albert,  115,  Hope-street,  Dunkinfield 
Morris,   G.   Harris,   Ph.D.,   72,    Chancery-lane,   \7.C.,  and  13, 

Gwendwr-road,  West  Kensington,  W. 
Morris,  John  Edward,  Park  Dale,  "Wolverhampton 
Morris,  Joseph,  Stamford-street,  Mossley,  near  Manchester 
Morrison,  John,  Chemical  Engineer,  St.  Peter's  Chemical  Manure 

Works,  Newcastle-on-Tyne 
Morrison,  George  R.,  Richmond  House,  Plaistow,  Essex 
Morrow,    Henry    W.,    M.S.,    Ph.D.,    1210,     Delaware-avenue, 

Wilmington,  Delaware,  U.S.A. 
Morson,  Thomas,  124,  Southampton-row,  Russell-square,  W.C, 

and  42,  Gordon-square,  W.C. 
Morton,  Edward   Handheld,   Campayne   Mansions,   Campayne- 

gardens,  South  Hampstead 
Morton,  Frederick,  101,  Quarmby-road,  Huddersfield 
Morton,  Percy,  Christ  College,  Brecon,  South  Wales 
Mosenthal,  Henry  de,  220,  A^'inchester  House,  Old  Broad-street, 

EC. 
IIMoss,  John,  33,  Tressillian-road,  St.  John's,  S.E. 
Moss,  Richard  J.,  F.l.C,  St.  Aubyn,  Ballybrack,  Co.  Dublin 
IIMott,  H.  A.,  Ph.D.,  61,  Broadway,  Room  56,  New  York 
Moul,  Frank,  Aldersgate  Chemical  Works,  Soutbail 
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Date  of  Election. 
June  21,  1888 

June  1«,  1S91 

Feb.  16,  1884 

June  19,  1884  Trans 

j 
Jan.  17,  1889  ; 
Feb.  16,  1871  \  Trans 

Mar.  30,  1870  j 
April  17,  1890 

Feb.  S,  1859  j  Trans, 

I 
May  4,  1S93 
Mar.  15,  18;8 

De:.  7,  1871 

Feb.  17,  187G  j  Trans. 

May  4,  1893 

Feb.  15,  1894 
.Jan.  21.  1869 
Dec.  3,  1873 
Dee.  4,  1890  Tram 

Nov.  3,  1870  Trans. 


Dec.  4,  18jO 
Feb.  18,  1892 
Mar.    6,  1890 


Feb. 
Mar. 


3,  1887 
5, 1874 


June  21,  1877 


Jlousley,  Frank,  c/o  Mrs.   Mousley,   2,  Featherston-road,  King's 

Heath,  Birmingham 
Mousley,  H.  J.  Marston,  Kingsbury,  19,  Larches-street,  Camphill, 

Birmingham 
llMoyie,  R.  E.,  B.A.,  Heightley,  Chudleigh,  Devon 
Mueller,  Baron  Ferdinand  Von,  K.C.M.G.,  M.  and  Ph.D.,  F.E.S  , 

Melbourne,  care  of  Dulau  and  Co.,  37,  Soho-squaro 
Muir,  James,  The  Yorkshire  College,  Leeds 
Muir,  M.  M.  Pattison,  M.A.,  Fellow  and  Prselector  in  Chemistry, 

Goaville  and  Caius  College,  Cambridge 
I'Muirhead,  Alexander,  D.Sc,  The  Lodge.  Shortlands,  Kent 
Miiller,  George,    Prof.,  Ph.B.,  c/o  Puge  Sound  Eeduction  Co., 

Everett,  Washington.  U.S.A. 
llMuller,  Hugo,  Ph.D.,  F.R.S.,  110,  Bunhill-row,  E.C. ;    and  13 

Park-square  East,  Regenfs-park,  N.W. 
Munb_\,  Alan  E.,  Pension  Internationale,  Aulagc,  Heidelberg 
Munroe,  Charles  E.,   Prof.   Columbia  University,   Washington, 

D.C.,  U.S.A. 
IIMunro,  Donald,  M.D.,  CM.,  D.P.U.,  iledico  Legal  Department, 

University  of  Glasgow 
Munro,  J.   M.   H.,   D.Sc,  College   of    Agriculture,    Dowuton, 

Salisbury 
Murray,  J.  Alan,  .Aberystwyth,  20,  Queen's-road,  and  L'niversity 

College  of  Wales,  Aberystwyth 
Murray,  John  Moore,  Esq.,  Highfleld,  Holmes  Chapel,  Cheshire 
JiMuspratt,  E.  K.,  Seaforth-hall,  near  Liverpool 
||Muspratt,  Sidney  Knowles,  51,  Croxteth-road,  Liverpool 
Murray,  Thomas  Smith,  D.Sc,  Chemical  Department,  Marischall 

College,  Aberdeen 
Muter,  John,  M.A.,  Ph.D.,  F.R.S  E.,    F.I.C.,   LaboratorJ^  325, 

Kennington-road,  London,  S.E.,  and  Winchester-house,  Ken- 

nington-road,  S.E. 
Myers,  Harry  C,  Ph.D.,  Stanford  University,  Palo- Alto,  Cali- 
fornia, L'  S.A. 
Myers,  William  Shields,  B.Sc,  98,  Easton-avenue,  Xew  Bruns- 
wick, U.S.A. 
Myles,   John,   M.A.,    B.?c.,    Principal,   Eeinet    College,    Cape 

Colony 


Nagel,  David  Henry,  M.A.,  Trinity  College,  Oxford 
||Napier,    Arthur    S.,   care    of  Herren    Mayer   &    Mailer, 
Markgrafen-strasse,  Berlin,  W.,  Germany 
Napier,  James,  89,  London-road,  Ipswich 
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Date  of  Election. 

June  15,  1893 

Dec.     5,  1878 

Feb.    7,1878 

Dec.     3,  1891 

April  4,  1878 

Dec.     3,  1S91 

April  4,1889 

Dec.     0,  i8S9 

April    4,  1878 

Trans 

June    1, 1S71 

Trans 

April  17,  1890 

Trans 

June  16,  1892 

June    4, 1885 

April  19, 1860 

Trans 

Feb.  18,  1864 

Dec.     3,  1891 

Feb.     6,  1890 

.Ipril  4,  1889 

Dec.  18,  1879 

Mar.    4,  1886 

Mar.    1,  1883 

Dec.  15,  1892 

Feb.  16,1870 

Trans 

June    4, 1885 

Dec.     5,  ]  889 

Feb.     1,  1883 

Tran.s 

May     6,  1869 

Dee.    5,   1S89 

April   4,  1861 

June  16,  1892 

April  17, 1879 

May     5,  1892 

Dec.   18,1854 

April  4,  1878 

June  18,1891 

Xapier,  John  Watson,  Clippens  Oil  Company,  Loamhead,  !S'.B. 
Xapper,  Edward  W.,  The  Hollies,  Yicarage-lane,  Bowdon 
Kason,    Henry   B.,  Ph.D.,   M.D.,   LL.D.,  Prof,  of    Chemistrj-, 

IJensselaer  Polytechnic,  Troj',  State  of  Xew  York 
Naylor,  William,  16,  Walton's-parade,  Preston 
Xaylor,  W.  A.  H.,  38,  South^vark-street,  S.E. 
Xeilson,  Thomas,  care  of  the  Oregon  Iron  and  Steel  Company, 

Oswego,  Oregon,  U.S.A. 
Kesbitt,    William    Beattie,    B.A.,     M.D.,    270,    College-street, 

Toronto,  Ontario,  Canada 
Nettleton,  J.  A.,  2,  Barrows-tenacc,  The  Mount,  Belfast 
IjNevile,  E.  H.  C,  Crown  Lea,  Malvern 
Nevill,    Edmund    Neville,    Government    Laboratory,     Durban, 

Natal 
Neville,  Francis  Hcnrj%  Sidney  College,  Cambridge 
Newall,  John  Fenton,  8,  Market-place,  Manchester 
[Newbolt,  Francis  George,  Oakley-lodge,  AVeybridge 
ijNewlands,  John  A.  K.,  Laboratory,  27,  Mincing-lane,  E.C. 
Newlands,  B.  E.  K.,  11,  Dunsmure-road,  Stamford-hill,  X. 
IjNewlands,  William,  P.  E.,  1,  Mildenball-road,   Lower  Clapton, 

N.E. 
N'ewman,  William  Samuel,  The  Leez,  Madras,  India 
Newsholme,  G.  T.  Wilkinson,  74,  Market-place,  Sheffield 
II Newton,  Howard,  Singapore,  Straits  Settlements 
Newton,  Walter,  P;irk-green,  Macclesfield 

Newton,  William,  Ph.D.,  F.I.C,  39,  Mincing-lane,  London,  E.C. 
NickoUs,  J.  Bate,  The  Laboratory,  Guernsey 
IjNicholson,  Edward,  Brigade  Surgeon,  41,  Sandy-road,  Seaforth, 

Liverpool 
Nicholson,  T.  Goddard,  St.  Thomas'  Hospital,  S.E. 
Nickels,  Wallace  Christopher,  14,  Yew-grove,  Cricklewood,  N.W. 
Nicol,  W.  W.  J.,  Mason  College,  Birmingham 
Noble,  Captain  Sir  A.,  Engineer,  Elswick  Ordnance  Works,  New- 
castle 
Norman,  John  T.,  73,  Chelverton-road,  Putney,  S.W. 
Norrington,  Frederick,  3,  Downfield-roa.l,  Clifton,  Bristol 
Norris,  Charles  James,  Greville  House,  Great  Malvern 
North,  W.,  M.D.,  Nedderdale,  Chapter -road,  Willesden  Green, 

N.W. 
Northing.  John,  96,  Tritonville-road,  Sandymouut,  DubKn 
Norton,  Fletcher,  Claremont,  Huyton,  Liverpool 
llNorton,   Prof.   T.   H.,    Ph.D.,   University   of   Cincinnati,  Ohio, 

U.S.A. 
Notter,  J.  Lane,  M..V.,  M.D.,  West  ClifF,  Woolstone,  Southampton 
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Date  of  Election, 
Ma-y  4,  1893 
Mar.    4,  1886 

May  15,  1890 
Jan,   19,  1873 

Jan,  17,  1848 
May  4,  1871 
Dec.     2,  1875 

June  20,  1889 
Dec.     4,  1890 

Nov.  4,  1869 
May  16,1872 

Dec.     1,  1887 

Jane  15,  1893 
Feb.  21,  1884 

Mar.  17,  1881 
Dec.  1,  1887 

April  20,  1876 
Mar.  1,  1883 
Mar,  17,  1887 

May  7,  1891 
Feb.  16,  1888 
June  16, 1887 

Feb,  16,  1893 

Feb.  19,  1891 

Dec.  15,  1851 


Dec.  21,  1871 
Jan.   17,1884 


Trans, 


Proc. 


Trans 


Trans. 


Trans. 


Oates,  William  Henry,  Broomhall  Park,  Sheffield 

Obach,  Eugene,  Ph.D.,  F.I.C.,  2,  Victoria-road,  Old  Charlton, 

Kent 
Oddy,  Robert  AValter,  Waterhouse,  Toad-lane,  Rofhdale 
Odling,  Walter,  132,  High-street,  and  at  Messrs.   Bass  &  Co., 

Burton-on-Trent 
Odling,  William,  M.B.,  F.R.S.,  15,  Xorham  Gardens,  Oxford 
Ogston,  0.  H.,  Analytical  Laboratorj',  39,  Lime-street,  E.G. 
Oman,  J.  Campbell,  Prof.,  Government  College,  Lahore,  Punjab, 

Lidia 
O'Mahony,  D.  J,,  Queen's  College,  Cork 
Ormandy,  Wm.  Reginald,   c/o  W.  Ormandy,  17a,  King-street, 

Wigan 
Onne,  Temple  A.,  University  College,  W.C, 
IJOrmerod,  Joseph  Arderne,  M.B.,  M.R.C.P.,  25,  Upper  Wimpole- 

street,  W, 
iJOrmiston,    Archibald    R.,   Heathland,    Uddingston  ;  and   203, 

St.  Vincent-street,  Glasgow 
Orr,  Alexander,  109,  Pitt-street,  Sydney,  Australia 
Orsman,  W.  J.,  jun.,  The   Roburite  Explosives    Co,,  Gathurst, 

near  Wigan 
O'Shea,  L.  Trant,  Firth  College,  Sheffield 
Ostersetzer,   Julius,  Messrs.  W.  and  H.    M,  Goulding,  Manure 

Manufacturers,  Dublin 
tO'Sullivan,  C,  F.R.S.,  140,  High-street,  Burton-on-Trcnt 
O'Sullivan,  James,  26,  Ashby-road,  Burton-on  Trent 
O'Sullivau,  Patrick  T.,  South  Charitable  Infirmary  and  County 

Hospital,  Cork. 
Ough,  Lewis,  6,  Upper  King-street,  Leicester 
Overbeck,  Otto  G.  S.  L.,  10,  Town  Hall-street,  Grimsby 
Overend,   Fred.  Lawrence,  B.A.   (Oxon),  Blair  Tiodge   School, 

Polmont  Station,  X,B. 
Owen,  Robert  Henry,   Plas-y-coed,  Trocdyrhiw,  near  Merthyr- 

Tydvil 
O.'cford,   Arnold    Whitaker,    Rev.   M.   A.,    8,   Henrietta-street, 

Cavendish-square,  W. 
Oxland,  Robert,  Dr.,  32,  Portland- square,  near  Plymouth 


jPage,  Frederick  James  Montague,  B.Sc,  54,  Sutherland-street, 

Pimlico,  S,W. 
[Pallister,    J.    W.,    B.Sc,   22,    Grimthorpe-terrace,    Headingley, 

Leeds 

t  Longstaff  Medallist,  1884. 
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Date  of  Election. 

May     4,  1882 

1 

Nov.  19,  1S68 

Trans. 

Aprill9,1888 

1 

April!  7, 1879 

Jan.   19,  1882 

Dec.     7,  18S2 

Jan.   17,  1S89 

Nov.  20,1890 

Nov.    2,1865 

Trans. 

May     4,  1893 

Feb.  18,  1892 

Feb.  17,  1876 

Trans. 

May  17,1888 

April  21, 1870 

Feb.  15,  1882 

June  21, 1888 

Mar.     5,  1885 

Trans. 

Mar.  17,  1870 

Trans. 

Dec.     3,  1863 

Trans. 

Mar.    5,  1868 

Trans. 

Dec.    3,  1885 

Trans. 

Dec.   7,  1893 

Jan.  17,  1889 

Feb.  15,  1894 

Jan.  16,1874 

Trans. 

Feb.   15,  1894 

Feb.     4,  1870 

Trans. 

May  20,  1886 

Proc. 

Mar.    7,  1870 

Dec  16,  1886 

Jan.    17,  1889 

April  17,  1884 

Proc, 

June  18, 1891 

Trans. 

Dec.  15,  1856 

Trans. 

Palmer,    Alfred    Neobari,    19,   King-strcjfc,    Wrox'aam,  North 

Wales 
I! Palmer,  Dr.  W.  J..  32,  Basaett-road,  W. 
Palmer,  Henry  John,  Penleigh  House,  Cotham  Grove,  Bristol 
Palmer,  Walter,  Westfield,  Reading 
Parker,  Joseph   Pi.,   Fairbrace   Villa,    Sussex-avenue,    Ashford, 

Kent 
llParker,  R.  H.,  35,  Clifton-road,  Maida-vale,  AY. 
Parker,  Robert  Hodgson,   c,'o  Mr.   Parker,  eenr.,  Buckingham- 
villa,  Keynsham,  Bristol 
Parkes,  Thomas,  30,  Hopwood-street,  Barnsley 
II  Parkinson,     James,      F.G.S.,     Queen's-chambers,     Pirie-street, 

Adelaide,  South  Australia 
Parrish,  S.,  lo,  Fenton-street,  WoDdhouse  lane,  Leeds 
Parry,  Ernest  John,  B.Sc,  134,  Upper  Thames-street,  E.C. 
Parry,  John,  Ebbw  Yale  Works,  Monmouthshire 
Parsons,   William,   Dispensar}',    St.     Bartholomew's    Hospital, 

E.C. 
Patchett,  Isaac,  F.I.C.,  1,  Leopold-square,  Leeds 
Pateraon,  David,  Lea  Bank,  Roslin,  N.B. 

Paterson,  James  Rj-mer,  B.Sc,  10,  Millerfield-place,  Edinburgh 
Patterson,  George,  The  Mambre  Saccharine  Co.,  Hammersmith, 

S.W. 
Patterson,  T.  L.,  care  of  Messrs.  John  Walker  and  Co.,  Greenock 
Pattinson,  John,  75,  The  Side,  Newcastle-upon-Tyne 
llPaul,  Dr.  B.  H.,  Analytical  Laboratory,  1,  Victoria-street,  West- 
minster, S.W. 
Paul,  Lewis  Gordon,  Ph.D.,  Llessrs.  Read,  Holliday  and  Sons, 

Huddersfield 
Payne,  George,  F.M.D.,  Atlanta,  Georgia,  U.S.A. 
Peace,  Frank  Kenworthy,   c/o    George  Peace,  Monton  Grange, 

Eccles,  near  Manchester 
Pearson,  William  Henry,  5,  Bryn-villas,  Blaina,  Mon. 
Pearee,  William,  jun..  Chemical  Worl<s,  Bow  Common,  E. 
Peden,  John,  jun.  Chemical  Laboratory,  11,  Duff-street,  Greenock 
llPedler,  Alexander,  Prof.,  Presidency  College,  Calcutta 
Pendlebuiy,  William  Henry,  M.A.,  6,  Gladstone-terrace,  Dover 
Penney,  M.  D.,  11,  High-street,  Hull 
Pentecost,   Stephen    James,    Nottingham-road,    New    Basford, 

Nottingham 
Percival,  John,  M.A.,  Carperby,  Bedale,  Yorks 
Perkin,  A.  G.,  8,  M.ontpelier-terrace,  Hyde  Park,  Leeds 
Perkin,  Frederick  M.,  Owens  College,  Manchester 
til  Perkin,  W.  H.,  Ph.D.,  F.R.S.,  The  Chestnuts,  Sudbury,  Harrow 
t  I.ongsfaff  Medalist,  1883. 
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I)ate  of  Klection, 

April  17,  1884 

Trans. 

Feb.     6,  1890 

Proc. 

Dec.     C,  1888 

May     2,  1867 

June  16,  1881 

Feb.     1,  1877 

June  20,  1889 

Feb.  16,  1882 

Feb.  21,  1889 

Jun.  16,  1887 

Jan.   16,  1862 

Trans. 

Feb.  19,  1891 

Feb.     7,  1878 

Trans. 

April  17, 1890 

Proc. 

Dec.     5,  1889 

Jan.   15,  1874 

Trans. 

Dec.  20,1883 

Dec.     5,  1889 

Feb.  21,  1839 

]\rar.  17,  1881 

Feb.  16,1882 

Feb.  16,  1893 

April   4,  1889 

Dec.     4,  1890 

Nov.  15,  1860 

Feb.  23,1841 

Trans. 

Dec.     2,  1880 

Trans. 

April    1,1858 

June    7,  1888 

Feb.  15,  1894 

Dec.     4, 1890 

Perkin,  AV.  H.,  jun.,  F.B.S.,  Fairview,  Wilbraham-road,  Fallow- 
field,  Manchester 
Perman,  Edgar  Philip,  D.Sc,  University  College,  Cardiff,  and  1, 

Gordon-road,  Neath,  Cardiff 
Perry,  George  Edward,  6,  Norwood-villas,  Edgbaston,  Birmir.g 

ham 
Peterson,  F.  W.,  54,  Talbot-road,  Bayswater,  W. 
Philip,  Arnold,  43,  Onslow-road,  Pkichmond 
Phillips,  A.  G.,  18,  Fopstoneroad,  Kensington,  S.W. 
Phillips,    Benjamin,    16,   Finsbury-circus,    E.C.,   and    Oriental 

Bank-buildings,  Bombay,  India 
Phillips,  Henry  Harcourt,  183,  Moss-lane  East,  Manchester 
Phillips,  Henry  Joshua,  Ebbw   Vale   Iron   Work.s,  Ebbw  Vale, 

Mon. 
Phillips,  J.  Stanley  H.,  6,  Albany,  Piccadilly,  W. 
Phipson,    T.    L.,    Ph.D.,  Laboratory   of  Analytical  Chemistry, 

Putney,  S.W.,  and  Holtham  Villa,  Putney,  S.W. 
Pickering,  M.  Samuel,  40,  Price-street,  Burslem 
llPickering,  Percival  Spencer  Umfreville,  M.A.,  F.R.S.,  43,  Bryaa,-  . 

ston-square,  W.,  and  Harpend^n,  Herts 
llPicton,  Harold,  B.Sc,  80,  Regents  Park-road,  N.W. 
Pike,  Alfred  Edridge,  23,  Albemarle-street,  Piccadilly,  and  19;- 

Gilmore-road,  Lewisham,  S.E. 
II Pike,    "William  Herbert,  Ph.D.,   School   of   Practical   Science, 

Toronto,  Canada 
||Pilley,  John  J.,  Ph.D.,  Crescent  Lodge,  Camberwell  Grove,  S.E. 
Ping,  William,  2,  Sandbourne-road,  Brockley,  S.E. 
Pingstone,   G.    Arthur,    Casino   Ingles,   Minas  de   Kio   Tinto, 

Provincia  de  Huelva,  Spain 
Pisani,  0.  V.,  Gibraltar-house,  Rochmount-road,  Upper  Norwood 
Pitt,  Theophilus,  16,  Colimau-street,  E.C. 
Piatt,    Charles,    Ph.D.,    John   Hopkins   University,   Baltimore, 

Md.,  U.S.A. 
Platts,  John  Charles,  25,  Hareourt  road,  Crooke.sraoor,  Sheffield.^ 
Platts,  Thomas,  St.  Andrews,  Chesterton-lane,  Cambridge 
jjPlayer,  J.  H.,  16,  Prince  Arthur-road,  Hampstead,  N.W. 
*Playfair,  Right  Hon.  Lord,  K.C.B.,  F.R.S.,  68,  Onslow-gardens, 
South  Kensington 
Plimpton,  R.  T.,  Ph.D.,  23,  Lansdowne-road,  Clapham-road,  S.W. 
Pochin,    Henry   Davis,  c'o    W.  G.  Gover,    3,     Malvern-vill;  s, 

Camden-road,  Bath 
Pollard,  F.  Ernest,  Old  Cress,  Hertford 
PoUok,  J.  Holmes,  37,  Athole-gardens,  Glasgow- 
Pond,  James  Alexander,  Auckland,  New  Zealand 
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Date  of  Election. 
Dec.  4,  1848 
Mar.    6,  1862 

Feb.  19,  1891 

Feb.  16,  1882 
Dec.  18,  1884 
Dec.  6,  1883 

Feb.  21,1884 
April  i:.,  1880 


May  19,  1S64 
Mar.    2,  1876 

May  16,  1861 

Dec.  5,  1872 

"^tay  4,  18S2 

-Jau.  17,  1889 

Dec.  3,  1891 

Feb.  17,  1870 

.  June  15,  1871 
April  4,  1SS9 
Jan.  17,  1889 
June  15,  1882 
Nor.  15,  1888 
Feb.  18,1892 
.June  21,  1883 
-June    3,  1875 

"Dec.     2, 1886 


Trans. 


Trans. 


Trans. 


Froc. 
Tranc' 

Trans. 


Dec.  2,  1886  1 
Mar.  4,  1868  ! 
Feb.  15,  1894  | 
Dec.     5,  1889     T:-ans 


April  17, 1879 
Dee.  15,  ]892 
Nov.  15,  ISSS 


Pontifex,  Edmund  A.,  M.I.C.E.,  72,  Cornwall  Gardens,  S.W. 
Pooley,  Thomas  A.,   B.Sc,   F.I.C.,   121,   The  Grove,  Denmark 

Hill,  S.E. 
Pope,  Wm.  Jackson,  Central  Institution,  Exhibition-road,  S.W., 

and  16,  liarclay-rcad,  Walham  Green,  S^W. 
Porter,  Herbert,  22,  Waldegrave-road,  Norwood,  S.E. 
Porter,  T.  Cunningham,  Rev.,  Eton  College,  'Windsor 
Potter,  Charles  E.,  care  of  Messrs.  Tate  &  Sons,  Love-lane  Sugar 

Eefinery,  Liverpool 
Power,  Francis  E.,  The  Royal  Mint,  Melbourne 
Preller,  Charles  S.  Du  Riche,  M.A.,  Ph.D.,  A.M.LC.E.,  F.G.S., 

c/o  Messrs.  Heritiers  Schulthers,  Bankers,  Zurich,  Switzer- 
land 
llPrentice,  Manning,  Woodfield,  Stowmarket 
Prescott,  Albert   B.,    M.D.,   University,   Ann  Arbor,  Michigan, 

U.S.A. 
Prestwich,  Joseph,  F.R.S.,  Shoreham,  Sevenoaks,  Kent 
Prevost,  E.  W.,  Ph.D.,  Elton,  Newnham,  Gloucester 
II  Price,  Arthur  F.,  524,  Sacramento,  San  Francisco 
Priestley,  Charles  W.,  B.iic.,  Vivian  Institute,  Torquay 
Priestley,  Lawrence,  Newark-on-Trent 
Pritchard,  Prof.  William,  President  Royal  Yeteriuary  College, 

N.W. ;  and  5,  Regent's  Park-road,  Gloucester-gate,  N.W. 
Procter,  Henry  R.,  F.I.C.,  The  Yorkshire  College,  Leeds 
Proctor,  Charles,  Ujdand  House,  359,  Upland-road,  Dulwich,  S.E. 
Provis,  John,  Emu  Bay,  Tasmania 
llPuUar,  Rufus  D.,  Ochil  Perth 
Pullinger,  Frank,  B.A.,  27,  Queen's-road,  Oldham 
PuUingcr,  William,  63,  Holywell-strect,  Oxford 
Purcell,  M.  F.,  71,  Harcourt-street,  Dublin 
Purdie,     Thomas,     Ph.D.,    B.Sc,     Assoc.    R.S.M.    University, 

St.  Andrews,  N.B. 
Pykc,  L.  S.  :JL,  St.  Stephen's  Club,  Westminster,  S.W. 


Qaayle,  Edwin,  Belmont,  130,  Flixton-road,  Urmston,  Manchester 
Quibell,  Oliver,  Magnus  Lodge,  Newark-on-Trent 
Quinn.  J.  Cardwell,  503,  Romford-road,  Forest  Gate,  E. 
Quincke,  Frederick,  Ph.D.,  25,  Alma-square,  Abbey-road,  N.W. 


Rait,  George  Logan,  5,  For.lwyc;h-road,  West  Hampatcad.  y.W. 
Ramage,  Hugh,  Royal  College  of  Science,  Dublin 
Eams-iy,  A.  Alexander,  Annn  Villa,  Rose  road,  Auckland 
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Date  of  Election 

Mar 

20 

,  18-3 

May 

7 

,  1891 

April  IS 

,  1843 

Dec. 

3 

,  1885 

May 

16 

,  1889 

April  21 

,  1887 

June 

17 

1880 

Jar- 

17 

1884 

June 

17 

1886 

April  4 

1889 

Nov. 

20 

1890 

Jar.. 

15 

1874 

July 

16 

1892 

June 

20 

1889 

Jan. 

IS 

1866 

Mar. 

17, 

1887 

Nov. 

IS, 

1886 

Dee. 

1 , 

1893 

Nov. 

16, 

18S2 

April  15; 

1880 

Dec. 

7, 

1893 

Dec. 

15, 

1881 

.Trine 

17, 

IS86 

Feb. 

6, 

1879 

May 

17, 

1888 

June 

19, 

1873 

N'ov. 

19, 

1857 

June  18, 

1891 

May 

18, 

1876 

April 

4, 

1889 

Jan. 

17, 

1889 

Jan. 

1889 

June 

17, 

1886 

May 

5, 

1892 

June  18, 

1835 

Feb. 

16, 

1888 

;i Ramsay,  "W.,  Ph.D.,  F.R.S ,  University  Colle-e,  W.Q. 
Randall,  Percy  Morriee,  3,  Belsize  Park  Gardens,  X.W. 
Randall,  "William  B.,  Glenhurst,  Southampton 
Ranken,  Charles,  Stockton-road,  Sunderland 
Ransom,  Francis,  12,  Bancroft,  Hitchin 
'  j     Rawlins,  Edward,  114,  Burley-road,  Leeds 

Rawson,  Christopher,  2,  Melbourne-place,  Bradford 
Trans.    URawson,  Sidney  George,  D.Sc,  Westbournc,  ■\Vestbourne-gruVO, 
'         West  Kirby,  Cheshire 

Ray,  William,  Fir  Bank,  Hereford-square,  Sale,  near  Manchester 
Read,  Arthur  A.,  Ventnor  House,  Honiton,  Devon 
;     Redding,  Richard  James,  17,  Leghorn-road,  Plumstead,  S.E. 
j  ||Reddrop,  Joseph,  Laboratory,  London  and  Xorth  West.  Ry.,  Cre«e 
!     Redman,  Henry  Kamsden,  10,  The  Gardens,  East  Dulwich,  S.E. 
!     Redwood,  Eobert,  4,  Bishopsgate-street-within,  E.C. 

Redwood,  Bo^'crton,  F.R.S. E.,  4,  Bishopsgate  -street-within,  E.C. 
'     Redwood,  T.  Home,  2,  Fisher-street,  Red  Tjion-sqiiare,  W.C. 
Trans.      •^'^^'  •'■tiffed,  Ph.D.,  1,  Brighton-grove,  Rusholme,  Manchester 
Rees,  George  Percival,  Ely  House,  Basford,  Stoke-on-Trent 
Reed,  Lester,  F.IC,  Hvrst-bof,  8,  South  Park-hill-road,  Cro-  den, 
S.E. 
llRegester,  William,  Lawn-lodge,  Isleworth,  Middlesex 
Reid,  Thomas  Anderson,  Lostock,  Gralan,  Northwich 
Reid,  Walter  Francis,  Fieldside,  Addlestone,  Surrey 
Remington,  J.  Price,  Prof.,  1 832,  Pine-street,  Philadelphia,  Pa., 

U.S.A. 
Rennie,  Edward    H.,  Ph.D.,  University  of  Adelaide,  S.  Australia 
Reynolds,    Colonel    Henry    Charles,    ThornclifF,    Sandown-road. 

Cheltenham 
Reynolds,  James  Emerson,  Prof.,  F.R.S.,  Trinity  College,  Dublin, 
Reynolds,  Richard,.  13,  Briggate,  Leeds 
'     Rhodes,  Edward,  nighfield.s,  Frodsham,  Cheshire 

Richards,  D.  H.,  Bryntirion,  O.swestr}- 
I     Richards,  Duncan   T.,  3,  Madeira-terrace,   Westoc-Iane,  Souih 
i         Shields 

lIRichards,  Edgar,  1621  H.  Street,  Washington,  D.C.,  U.S.A. 
j     Richards,  Percy  A.  E.,  A.I.C.,  44,  Sinclair-road,  Kensington,  W. 

Richards,  William,  B.Sc,  The  Clock  House,  Tooting,  S.AV. 
I     Richardson,  Albert  Ernest,  Fairlight,  Knight's-park,  Kingston- 
on-Thames 
Trans.    I| Richardson,  Arthur,  22,  Meridian-place,  Clifton,  Bristol 

lIRichardson,    Clifford,    Office    of    the    Engineer    Commissioner, 
'         Central  Power  Station,  G.R.R.,  Washington,  D.C.,  U.S.A. 
Feb.     1,  1883  j     Richardson,  F.  W.,  2,  Farclifio-place,  Bradford 


Trans. 


Trans. 
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Date  of  Election. 

Mar.    6,  1873 

Dec.     6,  1888 

April  19, 1866 

Dec.     1,  1864 

May     5,  1892 

Nov.  17,  18S7 

Mar.    3,  1887 

Feb.     3,  1845 

Dee.     7,  1882 

Trans?, 

April   3,  1873 

Feb.  16,1882     Trans 
Dec.     6,  1888 


Dec.  15,  1851 
Dec.  4,  1873 
May  4,  1893 
June  15,  1893 
Mar      3,  1864 

May  4,  1893 
April  13,1872 
June  20,  1889 
June  21, 1883 
Jan.  20,  1876 

April   4,  1889 

Feb.  19,  1880 
Nov.  7,  1S66 
Feb.  15,  1894 
Mar.  17,  1887 
Dec.     4,  1890 

Feb.  21,  1889 
May  5, 1881 
Nov.  16,  1882 
Way     3, 1866 

Dec.  : 5,  1892 


Trans. 


Trani- 


Trans 


Eicbardion,  Hen.ry,  1'27,  Elizabeth-street,  Chcctham,  Manchester 
Richardson,  Hubert  X.  B.,  The  Hawthorns,  Knighton  Park-road, 

Leicester 
Richardson,  Joseph,  jun.,  40,  AYanvick-road,  Chorlton-cum-Hardr, 

ilanchester 
Richardson,  J.  G.  F.,  Ph.D.,  Elmfield,  Knighton,  Leicester 
Richardson,  Reginald,  E.  S.,  Elmfield,  Knighton,  Leicester 
Richardson,  W.  H.,  Dudley 
Richmond,  H.  Droop.  50,  Clanricarde-eardens,  Xotting-hill-gale. 

W. 
:,Rickard,  W.  T..  135,  May  grove -road,  West  Hampstead,  X.W. 
iiRidcal,  Samuel,  D.Sc,  F.I.C.,  £8,  yictoria--trect,  Westminister, 

S.W. 
Rider,  Alonzo  John,  4,  Haddington-road,  Stoke,  Devonport 
Ridsdale,  C.  H.,  Hutton-grange.  Guisbrough,  Yorks 
Rigby,   John    S.,   35,   Bagotstreet,  Wavertree,   Liverpool,   and 

Ditton,  Lancashire 
Riley,  Edward,  14a,  Finsbury-square,  E.G. 
Pdmmington,  F.  1\1..  Bradford 

Rintoul,  William,  43,  King  William  street,  Greenwich,  S.K. 
Ritchie,  George',  8,  Buchanan-<,'ardens,  Mouu:  Vernon,  N.B. 
RitchiC;  William,  jun.,  Kincaid-field  House,  Milton  of  Cam'p&i«, 

Glasgow 
Robbins,  James  H.,  4,  Roder!ck-road,  JLiverstoek  Hill,  N.W. 
Robbins,  John,  57,  Warrington-crescent,  Maida-vale,  W. 
Roberts,  Emmanuel,  JLD.,  Moratniva,  Ceylon 
jjRoberts,  Frederick  G.  Adair,  Warton-road,  Stratford,  E. 
Roberts,    Martin    Fenn,    Postal     Telegraph     Factory,     Moun^t 

Pleasant,  Clerkenwell,  E.G. 
Roberts,  R.  Wightwick,  c/o  A.  W.  Rowe,  Esq.,  Dashwood  House, 

9,  New  Broad-street,  E.G. 
Roberts,  W,  Briliain,  Wildcrspool  House,  Warrington,  Lancashire 
Roberts- Austen,  William  Chandler,  C.B.,  F.R.S.,  Royal  Mint,  E. 
Robertson,  A.  B.,  Dungayne,  B:^arsden,  by  Glasgow 
Robertson,  George,  Madeira-villa,  Woodford  Green,  Essex 
Ij Robertson,  George  Henry,  30,  Hemstall-rond,  West  Hampstead, 

N.W. 
Robins,  Harry  H.,  Messrs.  Southwell  and  Co.,  Dockhead,  S.E. 
Robinson,  G.  Carr,  Royal  Institution,  Hull 
Hobinson,  Henry  H.,  MA,  Imperial  College,  Hankow,  China 
Robinson,    John,    Cantley-mansion.«,  Fairhazel  gardens,   Uainp- 

stead,  N.W. 
Rohson,    Jumcs,    Andersonian-building?,     204,     George  street, 
Glasi^ow 
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Date  of  Election. 

Dec.  15,  1892 

Dec.  20,  ]883 

i 

Jan.    17,  1884 

April  15,  1886 

Dec.   17,1855 

Trans. 

Feb,  19,  1891 

1 

Feb.  15,  1894 

Feb.  17,  1870 

Dec.   15,  1881 

June  18,  1891 

Proc. ■ 

Feb.   18,  1892 

]y[ar.    6,  1S90 

Feb.  15,  1894 

Dec.  19,  1872 

Trans. 

Feb.  15,  1894 

Juue  17,  1880 

:\[ar.  20,  1862 

Feb.  15,  1S72 

Trans. 

Jan.    17,  1839 

Trans. 

i 

Feb.  15,  1883 

1 

Feb.     6,  1890 

Mar.     3,  1851 

Trans. 

Feb.  16,  1870 

June    7,  1888 

Feb.  19,  1891 

June  18,  1868 

May      4,1882 

Dec.  20,  1S83 

Trans. 

June  19,  1879 

Trans. 

Feb.  19,  1880 

Feb.  19,  1880 

May     4,  IS 76 

April  16  1863 

Feb.  17,  1859 

Rodger,  James  Wyllie,  76,  Anei-ley-parii,  S.E. 
Ilogers,  Arthur  W.,  Todcasfer  Tower  Brewery  Co.,  Todcaster 
Eogers,  Francis  M.,  21,  Burma-road,  Stoke  Xewington,  N. 
Eoose,  Robson,  M.D.,  45,  Hill-street,  Berkeley-square,  W. 
Eoscoe,  Sir  H.  E.,  M.P.,  I.L.D.,  F.E.S.,  J,0,  Brambam-gardens, 

South  Kensington,  S.W. 
Rose,  Tom  Kirke,  9,  Royal  Mint,  E. 
Ross,  Arthur,  1,  Glengall-road,  Old  Kent-road,  S.E. 
Ross,  Lewis  Buttle,  Driffield 
Ross,  Rev.  Henry,  LL.  D.,  Dallas  House,  Lancaster 
Rossiter,  Edmund  Charles,  145,  Church-lane,  Smethwick 
Rothewell,  C.   F.  Seymour,  38,  George-street,  Moss  Side,  Maa- 

chestor 
Rothwell,  Robert  R.,  88,  George-street,  Moss  Side,  Manchester 
Rouillard,  Richard  A.,  2,  SpringSeld-road,  Wimbledon,  S.W. 
Routledge,  Robert,  B.S.\,  The  North-Eastern  Railway  Labora- 
tory', Greenfield,  Gate;head-on-Tyne 
Rowutree,  Walter  Smithson,  4,  Claremont-teiTace,  York 
I  Roy,  Tarapusauna,  Medical  College,  Calcutta 
llRoyle,  Thomas,  Dalton  House,  Upton-lane,  Forest  Gate,  E. 
Ruffle,  John,  GnoU  Brook,  Neath,  South  Wales 
Ruhemann,  Siegfried,  Ph.D.,  M.A.,  Gonville  and  Caius  College, 

Cambridge 
Rumble,  Charles,  31,  Oberstein-road,  Xew  Wandsworth 
II Russell,  Edward,  36,  Lucerne-road,  Highbury  Park,  N. 
i! Russell,  W.    J.,    Ph.D.,  F.R.S.,    34,    Upper    Hamilton-terrace, 
St.  John's-wood,  X.W.  ;  and  St.  Bartholomew's  Hospital,  F.  C, 
IjRylands,  Thomas  Glazebrook,  F.L.S.,  Highfielda,  Thelwall,  near 
Warrington 

Sach,  Albert  J.,  Technical  School,  Goulburn,  New  South  Wales 
Sacre,  Howard  C,  5,  Ecclesford-road,  Manchester 
Sadler,  S.  A.,  Dr.,  Cleveland  Chemical  Works,  Middlesboroagh 
Sadtler,   Samuel  P.,   Ph.D.,  145,  North  lOth-street,  and  1042, 

Dresel-buildings,  Philadelphia,  U.S.A. 
Saint,  ^Y.  Johnston,  Kurpierston  Strasse,  5,  Bonn,  Poppelsdorf, 
Germany 
llSakurai,  J.,  Science  College.  Imperial  University,  Tokyo,  Japan 
^alamon,  Alfred  Gordon,  27,  Holland-park,  W. 
Salet,  George,  120  Boulevard  St.  Germain,  Paris 
liSalomons,  Sir  David  Lionel,  Broomfield,  Tunbridge  Wells ;  and 

Berkeley  Chambers,  13,  Bruton-street,  Hyde-park,  W. 
II Salt,  Henry,  M.D.C.M.,  F.R.G.S.,  Inglewood,  Great  Malvern 
ySalter,  Thomas  W.,  Hamilton  House,  The  Croft,  Hastings,  Sussex 
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Date  of  Election. 
June  25,  1871 
June  21,1883 

May     4, 1882 


Mar.     3,1870     Trans 
Feb.  18,  1892  , 
Dec.     6,  1888 
Nov.  16, 1882 

Dec.     4,  1890 

Dec.     3,  1891 


Dec.  15,  1892 
June  17,  1886 

Feb.    2.  18S8 


Feb.  6,  1890 
Dec.     3,  1885 

June  21,1877 

Feb.  6,  1873 
Dec.  7,  1893 
Dec.    6, 1888 

Dec.  2,  1886 
Dea  15,  1S92 
Feb.  18, 1892 


Mar.  15,  1842 

June  IS,  1863 

Dec.  18,  1879 

April  17, 1890 
Mar.    3,  1887 

Mar.     1, 1883 
May     7,  1891 


Trans 


Proc. 


llSalter,  Mortyn  John,  Nonhcote,  Beaconsfield-road,  New  .Soutbgate 

Samuel,  Albert  Henry,  Annesley,  167,  Lodge-lane,  Sefton  Park, 
Liverpool 

Samuel,  W.  Cobden,  Wilton  Lodge,  337..   Xorwood-road,  West 

Norwood,  S.E. 
llSandherg,  C.  P.,  19,  George-street,  Westminster 

Sandercock,  Thos.  J.  Buckler,  Sideup  College,  Sidcup,  Kent 

Sanderson,  John,  Middlesborough,  Kentucky,  U.S.A. 

Sanford,  P.  Gerald,  Laboratory,  20,  CuUum-street,  London, 
E.G. 

Saniter,  Ernest  Henry,  The  Laboratory,  AVigan  Coal  and  Iron 
Co.,  Wigan 

Sanyal,  Abhayasharan,  M.A.,  Professor  of  Physical  Science, 
Queen's  College,  Benares,  X.W.P.,  India 

Sarbadhicary,  Satya-prosad,  1,  College-street,  Calcutta 

Saunders,  Prof.  William,  Experimental  Farm,  Ottawa,  Ontario, 
Canada 

Saunders,  W,  Sedgwick,  M.D.,  L.K.C.Phys.Ed.,  M.R.C.S.,  F.3.A., 
Medical  Officer  of  Health  for  City  of  London,  13,  Queen- 
street,  Cheapside,  E.G. 

Sayer.s,  William  Charles,  33,  High-street,  Lewisham,  S.E. 

Scammell,  Luther  R.,  42-4,  King  William-street,  Adelaide, 
South  Australia 

Scarf,  Sydney  Isaac,  F.I.C.,  City  of  London  School,  Victoria  Em- 
bankment, E.G. ;  and  75,  0.xford-road,  Islington,  X. 

Schacht,  George  Frederick,  Windsor-terrace,  Clifton,  Bristol 

ScMdrowitz,  Philip,  102,  Oxford-gardens,  Xotting  Hill 
IJSchieffelin,  William  Jay,  170,  William-street,  New  York,  City, 
U.S.A. 

Schleselman,  James,  Victoria -chambers,  Dundee 

Schloesser,  Augustus,  7,  Victoria-crescent,  Busby,  near  Glasgow 
llSchofield,  James  Alexander,  University  of  Sydney,  New  Soutti 
Wales 

Schunck,  Edward,  Ph.D.,  F.Pt.S.,  Oaklands,  Kersall,  Man- 
chester 

Scorgie,  James,  Poona  Villa,  King's  Gate,  Beechgrove-terrace, 

Aberdeen 
i|Scott,    Alexander,    M.A.,    D.Sc,    Chemical     Laboratory,    Uni- 
versity Cambridge 

Scott,  Ernest  George,  C7,  Lord-street,  Liverpool 

Scrutton,  W.,  Robinson's  Ferry,  Calaveras  County,  California, 
U.S.A. 

Scudder,  Frank,  39,  Elmfield-road,  Balham,  S.W. 

Searl,  Albert,  iiontrena,  Victoria-road,  Sidcup 
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Date  of  Election, 


),  1890 
,1888 

,  1875 

,  1892 

,1882 

,  1875 

Trans. 

,  1887 

,  1890 

,  1883 

,  1893 

),  1870 

Trans. 

>,  1874 

),  1380 

\  1873 

,  1893 

1,1874 

,  1885 

>,  1888 

,  1892 

I,  1883 

},  1891 

),  1890 

Tran?. 

3,1887 

I,  1889 

',  1876 

Trans. 

I,  1874 

3,  1886 

J,  1892 

3,  1891 

Trans. 

Seaton,  Edward  Cox,  M.D.,  The  Limes,  56,  Xorth   Side,  Clapliam 
Common,  S.W. 

Seely,  Herbert  W.,  11,  Corn-market,  Halifax 

Sellon,  Scudiimore,  Tlie  Hall,  Sydenham,  S.E. 

Sell,  William  James,  1,  Benet-place,  Cambridge 

Sells,  y.  Perronet,  1,  Woodsley-terrace,  Leeds 

Senler,  Alfred,  Prof.,  il.D.,  Ph.D.,  Queen's  College,  Galway 

Senier,  Harold,  The  AVigwam,  Thurlow  Park-road,  West  Dulwich, 
London,  S.E. 

Sergeant,  Edward,  L.E.C.P.   (Lond.),  M.E.C.S.   (Eng.),   County 
Offices,  Preston,  Lancashire 

Serre,  Charles  A.,  Mitre  Chemical  Works,  Cordova-road,  Grove- 
road,  Mile  End. 

Sessions,  Wilfred,  B.Sc,  Leighton  Park  School,  Reading 

Seward,  Henry,   c/o    Messrs.   J.   B.   Freeman,   Sons,    and   Co., 

Wandle  Colour  Works,  Wandsworth,  S.AY. 
llSexton,  A.  Humboldt,  F.LC,  F.R.S.E.,  Professor  of  Metallurgy, 
Metallurgical  Department,  Andersonian-buildiugs,  204,  George- 
street,  Glasijow 

Shadwell,  J.  E.  L.,  Meadowbanks,  Melksham,  Wilts 

Shapleigh,    Waldron,    Welsbach    Incandescent    Gas    Light   Co,,^ 

Factory,  Gloucester  City,  New  Jersey,  L'.S,A. 
yShapley,  Frederick,  c,o  Whittier,  Fuller,  and  Co.,   21,  Front- 
street,  San  Francisco,  California 

Sharman,  William,  247,  Mare-street,  Hackney,  S.E. 

Sharp,  James,  The  Towers,  Low  Moor,  near  Bradford 

Shaw,    Frederic    W,,    Laboratory,    Heapy    Bleach    Works,   near 
Chorley,  Lancashire 

Shaw,  G.  Arthur,  45,  St.  Petersgate,  Stockport 

Shaw,    Hdrry    G.,    628,    ilontgomery-street,  Eoom     47,     San 
Francisco,  California,   U.S.A. 

Shaw,  Herbert  D.,  Bond-street,  Dewsbury 

Shaw,  Saville,  Durham  College  of  Science,  Xewcastle-upon-Tyne 

Sheard,  John  T.,  Avenue-place,  Brimington,  Stockport 

Shegog,  Thomas   Alexander,    4,   Onosbersley-road,    West    Park, 
Newport,  Mon. 

Shenstone,  W.  A.,  Clifton  College,  Bristol ;  and  12,  Clifton  Park- 
road,  Clifton,  Bristol 

ilShepherd,   H.   H.    B.,  Northcote,   Mount   Pleasant-lane,   Upper 
Clapton,  X.E. 

Sheshadri,  P.   Y.,  The  Mission  House,  Bethel,  near  Jaulna,  via 
Bombay,  India 

Shepherd,  Reginald  des  Forges,  6,  Coltman  street,  Hull 

JShields,  John,  Ph.D.,  D.Sc,  University  College,  W.C. 


r>6 
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Dale  of  Election, 
Dee.  16,  18S6 

April  IP,  1883 
Kov.  IS,  1SS6 
April  17,  1890 
May   16,  1889 

Dec.  15,  1859 
A  prill  7,  1890 
Nov.  29,  1874 
Dec.  2,  188t5 
Dec.  3,  1885 
April  4,  1889 
April  21, 1887 
1857 

May  29,  1886 
Dec.  7,  1893 
May  16,  1889 
April  15, 1880 
Yeh.  2  188  3 
Feb.  18,  1892 
April  17, 1879 
April  15,  ISSO 

Dec.  5,  1878 
April  4,  1889 
Feb.     5, 1 863 

Dec.  10,  1875 

Dec.  5,  1872 
June  21,  1803 
April  17,  1890 

Feb,  16,  1888 
Dee.  15,  1881 


Feb.  15,  1894 
Feb.  21,  1884 

M:ir.  20,  1878 
Dec.     9,1869 


Trans.j     Sijimidzu,  T.,  VOChiengo,  2111,  North  Jeflerson-strcet,  rietoiia, 
I         Ills.,  U.S.A.  ' 

ShopofF,  A'ulko  Ivan,  Pliilippopolis,  South  Bulgaria 
Shutt,  Frank,  M.A.,  Experimental  Farm,  Ottawa,  Canada 
Shuttlewoof),  W.  Brewin,  8,  Clifton-road,  Crouch  End,  K. 
Sibson,   Alficd  Edward,    2,    St.  Jobu'.s  villas,    I'almerston  road, 

Buckhur-^t  Hill,  Essex 
Sibson,  Alfred,  23,  St.  Marj  Axe,  E.C. 
Sibun,  James,  2,  Lax-terrace,  Norton,  StocktononTees 
Trans.      Siebold,  Louis,  Broomville-avenue,  Sale,  near  Manchester 

Silvester,  Harry,  Malvern  House,  Haudsworth,  Birmingham 
Sim,  James,  77,  Dee  street,  Aberdeen 
Sinimond.s,  Henry,  Gas  Works,  Coluc,  Lancashire 
Simmons,  L.  Owen,  Wolvcsey,  Winchester 

Simpson,     ^laxwull,     M.l).,     F.R.S.,     9,     Barton  street,    West 
Kensington 
Trans.    |  Simpson,  William  Selby,  95,  Darenth-road,  Stamford  Hill,  N. 
Sims,  W.  Edgar,  Stafford  House,  Longsight,  Manchester 
Singer,  Ignatius,  The  Poplars,  Capel-street,  Oalverley,  York*. 
Skelion,  J.  1?.,  The  Homestead,  Thorpe  Yilhige,  Norwich 
Trans,      Skinner,  Sidne}',  M.A.,  The  Cavendish  Laboratory,  Cambridge 
Skurray,  Thomas,  L'nited  Breweries,  Abingdon,  Berkshire 
Slater,  Charles,  Ki,  North  wick-terrace  St.  John's  Wood,  N.W. 
Trans     i  Slater,    Harold    H.,   Laboratory    and    Cement  Testing    Office, 
Or:iys,  Essex 
Slatter,  George  AV.,  A.H.C.S.,  F.I.C.,  Sdtaire,  Yorkshire 
Slater,  John  W.,  36,  Wray  crescent,  Tollington  Park,  N. 
Trans.      Smee,    A.    Hutchinson,   The    Grange,    Hackledge,   CarshaUon, 
Surrey 
Smetbam,  Alfred,  Analytical  Laboratory,  Cereal  Chambers,  18, 

Brunswick-street,  Liverpool 
Smith,  A.  Percy,  13,  Gordon-street,  Gordon-square,  W.C. 
Trans."     Smith,  Adolphe,  19,  Barclay-road,  Walham  Green 

Smith,  Alexander,  Ph.D.,  B.Sc,  Wabash  College,  Crawfordsville, 

Indiana,  U.S.A. 
Smith,  Angus,  10,  ArdgorJan  street,  W  ,  Greenock,  N.B. 
Tran«.      Smith,  Bernard  E.,  Alkali  Acts  Department,  Local  Government 
Board,  Whitehall,   S.W. ;  and  73,   Westmorland-road,   New- 
castleon-Tyne 
Smith,  Charles  Henry,  The  Bungalow,  Nassau,  Bahamas,  AV.I. 
Smith,    Edgar   Francis,    35,    Amptliill-square,  Hamp.stead  road, 

N.W. 
Smith,  Edgar  F.,  Prof.,  University  of  Penna.,  Philadelphia,  Pa. 
Smith,  Edward,  Heithfield  House,  Chudleigh,  Devon 
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Juce  16,  1892 

Nov.  20,  1892 

April    2,  1874 

Dec.  20,  1883 

Feb.  18.  1892 

Feb.      6,  1890 

May  16,  1892 

j\lay     5,  181)2 

Dec.   18,  1879 

Fob.   6,   1873 

Trans. 

Feb.  19,  1891 

Feb.   16,  1883 

Nov.  18,  1888 

April   7,  1856 

Feb.     3,  1876 

Dec.   20,  1866 

Trans. 

Dec.   20-,  1883 

Trans. 

Dec.   18,  1873 

Mar.     3,  1887 

Trans. 

-May  16,  1872 

Trans. 

Dec.   18,  1879 

Feb.     3    1887 

June,  18,  1891 

Dec.  17,  1874 

Dec.   18,  1884 

Trans. 

June  15,  1893 

May     6,  1875 

June  21,  1883 

Dec.  15,  1892 

Feb.  21,  1889 

Jan.   18,  1866 

Feb.     1,  1883 

April    4,1878 

Mar.    4,  18S6 

Feb.     6,  1879 

Smith,  Ernest  Heber,  17,  Carlisle  road,  Cambridge 
|!Sant!i,  Fred.,  P.O.  Box  1324,  Johannesburg 
Smith,  George,  Xobel's  Explosives  Co.,  Polmont  Station,  Scotland 
Smith,  George,  141,  Lothair-road,  North  Finsbury  Park,  N. 
II Smith,  George  P.  Darnell,  60,  St.  Michael's  Hill,  Bristol 
Smith,   Harry  V>'ood,  B.Sc,  Messrs.  May   ind  Baker,   Garden 

Whar.'",  Church-road,  Battersea 
Smith,  H.  E.,  1,  Aubertpark,  Highbury,  N. 
Smith,  John  Meadows,  Laboratory,  66,  College-street,  Chelsea, 

S.W. 
Smith,  John  William,  Mass.  Institute  of  Technologj-,  Eoyston- 

street,  Boston,  Jlassachnsetts 
Smith,  Miles  H.,  3,  Great  Tichfield-street,  Oxford-street,  W. 
Smith,  R.  Greig,  Durham  College  of  Science,  Newcastle-on-Tyne 
Smith,  Sam,  Ebor,  Mount  Pleasant-road,  Rxeter 
Smith,  Sidney,  3."^,  Ampthill-square,  Hampsteadroad,  N.W. 
Smith,  Thomas  J.,  F.G.S.,  Wilton-terrace,  Hornsea.  East  York- 
shire 
Smith,  W.  A.,  M.A.,  M.B.  Oxon,  M.R.C.S.  Eng.,  Newport,  Essex 
Smith,  Watson,  University  College,  Gower-street,  W.C. 
Smithells,  Arthur,  Professor,  The  Yorkshire  College,  Leeds 
ijSmyth,  John,  M.\.,  Milltovrn,  Banbridge,  Ireland 
llSnape,  Heary  Lloyd,  Piof.,   Chemical  Laboratories,  University 

College  of  Walt-s,  Abery.stwith 
Snelus,  George  J.,  F.R.S.,  2,  Victoria-mansions,  Victoria-street, 

Westminster,  and  42,  Lowther  street,  Whitehaven 
Snodgrass,     James,     2,     Keir-terraee,     Maxwell-road,     Pollok- 

shields,  Glasgow 
Sohu,  Charles,  2-5,  Beverley-road,  Aneiley 
Solomon,  Frank  Oakley,  68,  Fern-avenue,  Newcastle  ou-Tyne 
Sonstadt,  Edward,  Church  Field,  Cheshunt,  Herts 
Sorabji  Bomanji,  Khan   Bahadur,  Ph.D.,  C.E.  (Bombay)  Assoc, 

M.I.C.E.  (Lond.),  8,  Sleater-road,  Bombiy 
Sorrell,   Henry  Thomas,   Holly   Lodge,  Millbrook-road,  South- 

amptoa 
Southall,  -Vlfred,  Garrick  House,  Richmond  Hill,  Edgbaston 
Soward,  Alfred  W.,  144,  Friern-road,  Dulwich,  London,  S. E. 
Spackman,  Charles,  12.  Beacon-road,  Loughborough 
Speakman,  Jame.*,  Penhold,  Post  Office,  Caha  y.  Alberta,  Canada 
Speir,  James,  110,  Fenchurch-street,  E.C. 
II Spencer,  Ernest  Samuel,  Elmstead,  Merto:i-park,  Surrey 
Spencer,  James,  B.Sc,  38,  Ash-grove,  Bradford 
Spencer,  Richard,  Woodiude,  Crosland    Park,  Barrow-in-Furncsb 
jjSpencer,  Samuel,  Wetherby  The  Avenue,  Lower  Norwood 
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I'ate  of  Election. 
Jane  16,  18S7 

Feb.     3,  1859     Trans. 
Jan.   15,  1863 
June  IS,  1885 
June    4, 1885 

Feb.   18,  1892 

Dec.     1,  1864    Trans. 

May     4,  1882 

Feb.     4,  1858     Trans. 


Feb. 

18, 

1892 

May 

5, 

1892 

June 

21, 

1877 

Dec. 

18, 

1879 

-April 

21, 

1859 

Mar. 

17, 

1887 

April 

15, 

1880 

Feb. 

3, 

1887 

Dec. 

3, 

1885 

Dec. 

15, 

1870 

Dec. 

15, 

1870 

Mar. 

16, 

1876 

Feb. 

17, 

1881 

Xov. 

16, 

1882 

:May 

4 

1882 

June 

16 

1887 

May 

1 

1885 

Dec. 

5 

1889 

Dec. 

4 

18f.O 

Dec. 

18 

,1884 

Jan. 

17 

,  18S4 

May 

5 

,  1892 

Dec. 

6 

,1883 

Aprill  5,1880 

Dec 

3 

,  1885 

Trans. 
Trans. 


Trans, 


Proc. 


Proc. 


Spencer,  W.  Shelley,  105,  Bridge-street,  Farnworib,  near  Bolton, 

Lancashire 
I  Spiller,  John,  2,  St.  Mary's-road,  Canoubury,  N. 
[[Spiller,  William,  Atlas  Dye  AVorks,  Hackney-wick,  E. 
Spilsbury,  James,  4,  Lynton-road,  Crouch  End,  London,  X. 
IjSpottiswoode,    W.    Hugh,    Balliol    College,    O.xford ;    and    41, 
Grosvenor-place,  S.W. 
Spray,  Henry  John,  c/o  Messrs.  Hopkins  and  Williams,  Bridge- 
fields,  Wandsworth,  S.W. 
Sprengel,  Hermann,   Ph.D.,  F.R.S.,  Royal   Prussian   Professor 

(Titular),  Sarile  Club,  107,  Piccadilly,  W. 
llSquire,  P.  Wyatt,  413.  Oxford-street,  W. 
Squire,  W.  Stevens,  Ph.D.,  Clarendon  House,  St.  John's  Wood 

park,  X.W, 
Squires,  Alfred  James,  32,  Derby-road,  Farnworth,  Widnes,  Lane. 
Stables,    William    Herbert,  Piev.   B.A.,    The    Green,  Euncoru, 

Cheshire 
Stacey,  Henry  George,  300,  High  Holborn,  W.C. 
Stallard,  George,  M.A.,  Horton  Crescent,  Eugby 
[Stanford,  Edward  Charles,  Glenwood,  Dalmuir,  Dumbartonshire 
Stanger,    W.    Harry,    Chemical   Laboratory,     Broadway,    West- 
minster 
Stanley,  John  William,  The  Laboratory,  Tondu,  near  Bridgend, 

Glamorgan 
IjStansell,  Lionell  W.,  Bydews,  Holland-road,  Maidstone,  Kent 
Staples,  Henry  J.,  Spondon,  Derby 
Starey  Arthur  J.,  IS,  Ashley-road,  Hornsey-rise,  X. 
I  Stark,  J.  Fleming,  Bromborojgh  Pool,  near  Birkenhead 
Starling,  J.  H.,  Crossness,  Belvidere,  Kent 
Stavert,  Rev.  W.  J.,  M.A.,  Burnsall  Rectorj',  Skiptou-in-Craven, 

Yorkshire 
Stead,  J.  E.,  Redcar,  Middlesborough 

Stebbins,  James  H.,  jun.,  Ph.D.,  114,  Pearl-street.  Xew  York 
Steedman,   Charles  Ernest,  Abbcrton  Hcuse,  Strand,  Williams- 
town,  Melbourne 
Steel,  Robert  Elliot,   Technical  Schools,  Plymouth 
Steel,  Sydney,  26,  Somerset-street,  Portman-square,  W. 
Steel,  Thomas,  c,o  Colonial  Sugar  Refining  Co.,  Sydney,  X.S.W. 
Steele,  Robert  R.,8,  Adelaide-square,  Bedford 
Stenhouse,  Thomas,  8,  West-street,  Rochdale 
Stenbouse,  James,  Gas  Works,  Xew-street,  Edinburgh 
Stephens,  C.  W.,  116,  V/ednesbury-road,  Walsall 
, Stephens,  Henry  Charles,  M.R.  Inst.,  Avenue  House,  Finchley 
Stephenson,  Stephen,  98,  Kensington,  Liverpool 
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Date  of  Election 
Dec.     3 
Dec.     6 
Dec.  15 
Feb.  18 

Feb.  6 
June  20 
Feb.  21 

Dec.  15 
June  21 
Feb.  19 
June  18 

Nov.  17 
Mar.    5 

Dec.  3 
April  17 
Dec.  18 

April  1 7 

Dec.     2 

April  17 

May  7 
June  19 

Feb.  3 
May  7 
June  19 

Dec.  7 
Dec.     4 

Dec.     5 

Feb.  16 

April  21 


,  1891 

1 

,1888 

I 

),  1881 

i 

I,  1864 

5,  1879 

] 

),  1872 

1 

,  1889 

1 

),  1881 

i 

,  1866 

i 

,1891 

1 

i,  1874 

1 

1 

',  1887 

! 

),  1885 

,  1885 

,1879 

Tran.s. 

I,  1873 

i 

',1890 

I,  1875 

-,1879 

',  1891 

),  1884 

!,  1887 

r,  1885 

Trans. 

),  1884 

■,  1893 

,  1890 

Trans. 

),  1878 

Trans. 

5,  1888 

1,1887 

,  1887 

Stephenson,  Thomas,  Bellasls-road,  Byculla,  Bombaj' 
Stern,  Arthur  Lanflauer,  170,  Ashbyroad,  Burton-on-Trent 
Steuart,  Daniel  llankin,  Broxburn,  Linlithgowshire 
Stevenson,  Thomas,  M.D.,  Sandhurst  Lodge,  45,  Gresham-road, 

Brixton,  S.AV. 
Stevenson,  William.  95a,  Southwark-street,  S.E. 
yStewart,  "Walter,  ],  Murrayfield  Gardens,  Edinburgh 
Stillman,  Thomas  B.,  Steven'.s  Institute  of  Technology,  Hoboken, 

N.J.,  U.S.A. 
Stitt,  Charles  Alfred,  Horneleu  Cheney  Gardens,  Edinburgh 
Stock,  AV.  F.  K.,  5,  Dixon-terrace,  Darlington 
Stockdale,  K.,  the  Grammar  School,  Leeds 

yStocks,   Frederic,    Snead's   Green    House,    Droitwich,    ■Worces- 
tershire 
Stocks,  Herbert  B.,  54,  Ferndale-road,  Southdown-road,  Liverpool 
Stocks,  Joseph  M.,  Eamsbottom  Paper  Mill  Co.,  Eamsbottom, 

Lancashire 
Stoker,  Henry,  5,  Argyll  Mount,  Mansfield,  Xotts 
llStokes,  A.  W.,  A'estry  Hall,  Paddiugton 
iStone,  Edward  Daniel,  Laboratory,  IP,  Lever-street,  Piccadilly, 

Manchester 
Stone,   Frederick   Eichard    M.,    5S,    Upper    Parliament-street, 

Liverpool 
yStone,  J.  Harris,  M.A.,  F.L.S.,  Barrister-at-Law,  3,  Dr.  John- 

.son's-buildings,  Temple,  E.G. 
llStone,  "William,  M.A.  Cantab,   F.L.S.,  Oxford  and  Cambridge, 

Garrick,  and  Union  Clubs,  and  D.  6,  Tlie  Albany,  Piccadilly 
il Storey,  James  Ashburner,  B.Sc,  "Warakamure,  Matale,  Ceylon 
Stormouth,  Thomas,  Athol  House,  Clarence-road,  St.  Thomas, 

Exeter 
IJStrangman,  J.  Pirn,  Sarno,  Province  of  Salerno,  Italy 
liStuart,  Charles  M.,  M.A.,  St.  Dunstan's  College,  Catford,  S.E. 
St.   Stephen,    Eaynor,    Tregenna    House,    25,    Fordwych-road, 

Brondesbury 
Styles,  E.  Curling,  Knockhall,  Greenhithe,  Kent 
llSudborough,  J.  Joseph,  B.Sc,  Heidelberg  Chemische  Labora- 

torium  der  Universitats 
llSuguira,    Shigetake,   care   of   Tokio    Chemical   Society,  Xo.  7, 

Nishikouyacho,  Tokio,  Japan 
Sumner,   Eobert   Mason,    c/o   Messrs.    Parke,    Davis    and   Co.. 

Detroit,  ilichigan,  U.S.A. 
Sutcliffe.  Samuel,  Mostyn,  N.  "Wales 
llSutheriand,  D.A.,  F.I.C.,   2,    Victoria  Mansions,    Westminster. 

s.vr. 


GO 


FKLLOWS    OF    THE    CHEMICAL    SOCIETY, 


Date  of  Election. 

Feb.   21,  1884  | 

Aprill9,1860  | 

Mar.     4,  1836  , 

June    3,  1875 

June  20,  1889 

Dec.     5,  1389  , 

Feb.  18,  189-2  i 

r..b.    19,  1891   ■ 

1 

May  16,  18S9  ' 

Feb.  19,  1891  ; 

June  17,  1680 

Dee.   17,  1874 

Feb.   17,  1881 

Trans. 

Feb.    3,  1837 

Trans. 

Feb    19,  1874 

Feb.   21,  1884 

Dec.     4,  1890 

June  16, 1881 

Dec.   IS,  1884 

Trans 

May  15,  1890 

Dec.     5,  1867 

Dec.     2,1875 

Feb.     7,  1878 

Dec.     7,  1882 

June  17, 1880 

i 

June  IS,  1891 

1 

1 

Apiill9,1883 

,  Trans 

Jan.   15,  1874 

Dec.     6,  1888 

April   4,  1878 

1 

April  17, 1879 

.  Tran-^ 

May     1,1877 

1 

Feb.  15,  1881 

June  18,  1891 

1 

1 

Sutton,  C.  W.,  19,  Henley-roid,  Ipswich 
Sutton,  F.,  Laboratory,  Bank  Plain,  Norwicli 
IJSutton,  F.  Xapier,  6,  Grosvenor-gardens,  Willesden  Oreen 
Swan,  Joseph  William,  M.A.,  Lauriston,  Bromley,  Kent 
Swan,  Robert,  M.  W.,  1-3,  Walmer-erescent,  Gla.sgow 
Sn'orn,  .Sidney  Augustus,  The  New  Municipal  Technical  Schco 

Gravesend 
Sykes,  James,  76,  Lockwood-road,  Huddersfield 
Sykes,   M.  Carrington,  L.P.H.  Lond.,  L.R.C.P.  Lend  ,  M.R.C.S. 

Eng.,  L.S.A.  Lend.,  Sykcshurst,  Barnley,  Yorks. 
Sykes,  Walter  J.,  M.D.,  8,  Nicosia-road,  Wandsworth-eommon, 

S.W. 
Symes,  K.  Edward,  9,  Milton-road,  Fitzburgh,  Southampton 
Symons,  Brenton,  11.  Parade,  Truvo,  Cornwall 
Symons,  William    Henry,    F.R.M.S.,    130,    Fellows-road,  South 

Hampstead,  X.W. 


Takamatsu,  T.,  Tokio  University,  Japan 

Takamine,     Jokichi,    10    Chicago,    2111,    K.    Jefferson-street, 

Peoria  111,  U.S.A. 
Tanner,  Henry,  Prof.,   27,  ilornington-crescent,  Stanwick  road. 

West  Kensington,  W. 
Tari),  Albert,  ilansion  House-chambers,  2U,  Bucklersbury,  E.C. 
Tate,  Francis  Henry,  9,  Hackins  Hey,  Liverpool 
Tate,  George,  Ph.D.,  College  of  Chemistry,  Duke-street,  Liverpool 
ijTate,  Walter,  43,  Norwood  Grove,  Liverpool 
Tate,  William,  Royal  College  of  Science,  SouthKensington,  S.W. 
Tatlock,  Robert  R.,  Observatory,  2,  Mundonald-road,  Glasgow 
Taylor,  Andrew,  11,  Lutton-place,  Edinburgh 
Taylor,  G.  S.,  13,  Queen's-terrace,  St.  John's-wood,  N.W. 
Taylor,  G.  Midgley,  27,  Great  George-street,  Westminster 
[[Taylor,  James,  B.Sc,  Government  Metallurgist,  Department  of 

Mines,  Sydney,  New  South  Wales 
Taylor,  John,  15,  Lucius-street,  Torquay 
Taylor,  John  G.,  Orielton-terrace,  Pembroke 
Taylor,  li.  L.,  37,  Mayiield-road,  AVhalley  Range,  Manchester 
Taylor,  William,  China  Sugar  Refining  Co.,  Ea.st  Point,  Hong  Kong 
llTcherniac,   Joseph,  Ph.D.,    Thalstrasse   1,    Freiburg,  Briesgau, 
German)' 
Teed,  Frank  L.,  D.Sc,  15,  Victoria-street,  S.W. 
<     'i'errill,  William,  42,  St.  George's-street,  Swan.sea 
j     Tervet,  Robert,  54.  Penshurst-road,  South  Hackney,  E. 
i     Tetley,  Frederick,  3,  Mannville-terrace,  Horton-road,  Bradford 


FELLOAVS    OF    THE    CHEMICAL    SOCIETY. 


61 


Date  of  Election. 

Feb.  16,  1893 

1 
Dec.   18,  1884  1 

Nov.  17,  1859 

Dec.     7,  1871 

Mar.    5,3  874 

Feb.   18,1875 

Trans. 

Feb.     5,  1863  | 

June  15,  1S93  ; 

May     5,  18P2 

May     4,  1593 

Dec.   16,  1886 

Dec.  17,  1385 

Trans. 

.Mar,    4,  1886 

Trans. 

Nov.    2,  1876 

Trans. 

ApriUo,  1858 

Trans. 

Jan.  18,  1872 

Trans. 

Jan.   IS,  1872 

! 

Feb.  IP,  1882 

Trans 

Dec.     3,  1885 

i 

j 

Xov.  2':',  1890 

Dec.     3,  1891 

Feb.     1,  1866 

Trans. 

Feb.   16,  1871 

Trans. 

Dec.     7,  18P3 

May      7,  1891 

Dec.     2,1875 

Trans. 

Dec.  20,  1860 

Trans. 

Dec.     2,  1880 

1 

Thac]:rnh,  James  R.,  M.A.,  Pl-.D.,  Technical  Schools,  Tavisfock- 

road,  Plymouth 
Thotn,   George,   Dollar,  N.B.,   and  48,  Stanford-road,  Victoria- 
road,  Kensington,  W. 
[Thomas,  Andrew,  13,  Hcndley-street,  Adelaide,  South  Australia 
|Thomas,  Charles,  Woodcote,  Stoke  Bishop 
Thomas,  Harry  Edgcombe,  Rockleaze  Point,  Clifton,  Bristol 
^Thomas,  Joseph  William,  Drumpeliier,  Brunswick-road,  Glouces- 
ter 
llThompson,  Beeby,  55,  Yictoria-road,  Northampton 
Thompson,    Frank    Ernest,    97,     Murdock-road,    Handsworth, 

Birmingham 
Thompson,  George-de-Roos,  J  7,  Tanfield-street,  Leeds 
Thompson,     Georgo      R.,    The    Laboratory,    57,    Dock-street, 

Newport,  Mon. 
Thompson,  W.  Phillips,  95,  Shrewsbury-road,  Claughton,  Birken. 

head 
Thomson,  Andrew,  D.Sc,  10,  Pitcullen-terrace,  Perth 
jThomson,  Claude  M.,  M.A.,  University  College,  Cardiff 
Thomson,  George  C,  23,  Kersland-terrace,  Hillhead,  Glasgow 
:  Thomson,  John,  12,  Lower  Kennington-lane,  S.E. 
Thomson,  John  Millar,  King's  College,  W.C. ;  and  53,  Princes- 
square,  Bayswater,  "VV. 
Thomson,  William,  Royal  Institution  Laboratory,  Manchester 
Thorne,     Leonard    T.,     Ph.D.,    8,     Dynevor-road,    Richmond, 

Surrey 
Thorne,  Edward  E.  H  ,  care  of  H.  E.  Thorne,  E.sq.,  Bridgetown. 

Barbadoes,  West  Indies 
Thornley,  J.,  Brooks,  junr.,  c/o  Felton,  Grimwash,  and  Co.,  Jer- 

cott  street,  Melbourne,  Australia 
Thorp,  Walter,  The  Limes,  Henry-road,  New  Barnet,  N, 
l,Thorp,    William,    B.Sc,    24,    Crouch  Hall-road,   Crouch   End, 

London,  N. 
tThorpe,  T.  E.,  Ph.D.  (Heid.),  B.Se.(\'ict.),  D.Sc.  (Diibl  ),  F.R.S., 
Inland  Revenue,  Somerset  House,  W.C. 
Thorpe,  Joselyn  Field,  Neuenheimer,  Landstrasse  12,  Heidelberg 
Thonger,  C.  G.  Freer,  M.R.A.C.,  Colonial  College,  HoUesley  Ba- , 

Suflblk 
Thresh,  J.  C,  D.Sc.  Medical  Officer  of  Health,  Chelm.-iford 
Thudichum,  John  L.  W.,  M.D.,  11,  Pembroke-gardens,  W. 
Tliwaite,   B.   IL,   Moorfields    Chambers,   95   and   97,    FinsLury- 
pavement,  E.C. 

t  Longstaff  Medallist,  IS81. 


r.2 
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Pate  of  Election. 

Feb.  19,  1863 

Trans 

Mar.  17,  1881 

Tran.s 

June    1,  1865 

Trans 

Dec.     5,1589 

Trans 

May     7,  1891 

June  20,  1853 

June    2,  1864 

Trans 

June  17,  1880 

Trans 

Feb.  21,  1884 

June  21,  1877 

Jan.  15,  1855 

Dec.     3,  1868 

Trans 

Feb.  16,  1893 

Feb.     2,  1888 

Feb.  18,  1892 

Feb.  15,  1894 

Mar.  15,  1888 

June  16,  1881 

Xov.  15,  1888 

Dec.     4,  1873 

Doc.    5,  1889 

May     0,  1892 

Dec.     2,  1886 

Dec.    6,  1888 

Trans. 

Feb.     1,  1883 

Trans. 

Feb.  21,  1889 

Trans. 

Dec.  15,1892 

Feb.     2,  1871 

Feb.  2,  1888  |  Trans. 
June  19,  1879 
May  5,  1892 
Dec.  2,  1886 


Feb.  17,  1876 

Dec.  7,  1876 
Dec.  3,  1S85 


Ticliborne,  C.  R.  C,  Ph.D.,  15,  Xorth  Great  George-street,  Dublin 
Tiemann,  Ferdinand,  Prof.,  Dr.  Parkstrasse,  Wannsee,  Berlin 
Tilden,  William  A.,  Prof.,  F.K.S.,  77,  Harborne-road,  Edgbaston, 
Birmingliam 
llTingle,  J.  Bishop,  Ph.D.,  Gordon'.s  College,  Aberdeen 
Tochei",  James  Fowler,  A.I.C.,  1,  Chapel-street,  Peterhead 
i|Tomlin,  Andrew,  Valparaiso 
Tomlinson,  Charles,  F.E.S.,  7.  Xorth-road,  Highgate,  K". 
Tompkins,  H.  K.,  B.Sc,  52,  Whiteley-road,  Gipsy  Hill,  S.E. 
llTompson,  Frederick  AVilliam,  1,  St.  Mildred's-road,  Eamsgale 
IJToms,  Frederick  Woodland,  F.I.C.,  States  Analyst,  Jersey 
jjTookey,  Charles,  Museum  of  Practical  Geology,   Jermyn-street, 

S.W. 
Tosh,  Edmund  G.,  The  Lund,  Ulverston,  Lancashire 
Towers,  John  William,  "Victoria-road,  Widnes 
Townsend,  Charles  F.,  31,  Elms-road,  Clapham  Common,  S.W. 
Travers,  Morris  W.,  2,  Phillimore-gardens,  Kensington,  W. 
Trench,  George,  Cotton  Powder  Co.,  Favershatn 
I^Trewby,  Herbert,  Eadnor  House,  Ribblesdale-road.  Hornspy,  X. 
Trigger,  Oliver,  Chemical  Department,  Poyal  Arsenal,  Woolwich, 

S.E. 
Trinks,  C.  Heinrich,  40,  Ainger-road,  Primrose  Hill,  N.W. 
llTruman,  Edgar  Becket,  M.D.,  31,  Derby-road,  Nottingham 
Tucker,  Willis  G.,  M.D.,  Albany,  iN'ew  York,  U.S.A. 
Tuer,  Arthur  Holt,  Thornhill,  Wigan,  Lancashire 
Turner,  Arthur,  L.D.S.  Ed.,  The  Limes,  Aylesbury 
Turner,  Charles,  225,  Oxford-street,  Manchester 
ii Turner,  Thomas,  County  Offices,  Stafford 
Turpin,    George    Sherbrooke,    M.A.    (Cantab),    D.Sc.     (Lond.), 

Storey  lustitute,  Lancaster 
Turton,  Albert  Henry,  F.R.G.S.,  Ashlcigh,  Carlyle-road,  Edgbas- 
ton, Birmingham,  and  Launceston,  Tasmania 
IJTustin,  John  Eobt.,  The  Elms,  Merton  Hall-road,  Wimbledon, 

S.W. 
Tutton,  Alfred  E.,  Royal  College  of  Science,  South  Kensington 
Tweedie,  George  E.,  Little,  Puckerstones,  near  Slurry,  Kent 
Tweedie,  Thomas  Shortridge,  Tlie  Moat,  Anan 
Twining,  Alfred  H.,  The  Knoll,  Salcombe,  Kingsbridge,  South 

Devon 
Typke,  P.  G.  W.,  Ravenhurst,    Morbiton    Park,  New  Maiden, 

Surrey 
Tyrer,  Thomas,  Stirling  Chemical  Works,  Abbey-lane,  Stratford 
Tyson,  Thomas  B.,  Cawnpore  Chemical  Work.s,  D.  Waldie  and 
Co.,  Kawabguuge,  Cawnporc,  India 
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Date  of  Election. 
April  6,  187G 
Nov.  16,  1865 
Feb.  16,  1893 
Feb.  21, 1SS9 


1869 
1882 
1890 

1S93 

1887 

1883 
1882 
1879 

1891 
1881 
1889 
1872 


May  16,  1889 


June 

o 

Mar. 

16, 

Mar. 

6, 

June 

15, 

Dec. 

1, 

Mar. 

1, 

Dec. 

"7. 

Apri 

il7, 

Feb. 

19, 

May 

6, 

Jan. 

17, 

Jan. 

18, 

Trans. 


Feb.  2J, 
Jan.  17, 


1884 
1884 


April  17, 1862 


April  4, 
Xov.  19, 


1889 
1885 


Feb.     6,1890 

June  7,  1888 
Dec.  4,  1890 
April  17, 1884 

Feb.  16,  1893 


Trans. 


lUdall,  Tliomas  Bertram,  Nen-castle-under-I-ymc,  Staffer Jsliire 
Umney,  Charles,  50,  Southwark-street,  S.E. 
Umney,  John  C,  50,  South\vark-strcet,  London,  S.E. 
L'nderhill,  Thomas  J.,  6,  The  Terrace,  Eoyal  Victoria  Yard,  Dept- 
ford,  S.E. 


llVacher,  Arthur,  9,  Marlborough-hill,  St.  John's  Wood,  X."\V. 
II  Vacher,  Francis,  Birkenhead 
Valentin,  Basil  William,  Messrs.  Buckley  Bros.,  Brewery,  Llanellv, 

S.  Wales 
Vantin,  Claude  T.  J..  42,  Old  Broad-street,  E.G.,  aud   3,    Upper 

Hamilton-terrace,  X.W. 
llVargas,  Vergara  J.  M.,  Laboratorio  Central,  Calle  13,  Xo.  206, 

Bogota,  Republic  of  Columbia,  South  America 
Vasey,  S.  A.,  Arncliffe,  Leytonstone,  Essex 
Vasey,  Thomas  E.,  G,  South-parade,  Leeds 
Veley,    Victor    H.,   M..\.,    22,   Xorham-road,    and    University 

Museum,  Oxford 
Veiling,  F.  W.  De,  B..V.,  Upper  Board  Schools,  Heckmondwike 
Venable,  Frank  P.,  Ph.D.,  Chapel  Hill,  North  Carolina 
Venis,  Walter,  M.R.C.S.,  L.S.A.,  D.P.H.  Cantab.,  Benards,  India 
Vincent,  Charles  W.,  F.R.S-E.,  F.C.S.  of  Berlin,  Reform  Club. 

Pall  iMall,  S.W..  and  Royal  Institution,  W. 
Virtue,  William,  Abbey-street   and  Waterside  Distilleries  and 

Mills,  Londonderry 
l|Voelcker,  Edward  William,  Essex  Villa.s,  Kensington,  W. 
llVoelcker,    John    A.,    Ph.D.,    20,     Upper    Phillimore-gardens, 

Kensington,  AV. 
Von   Bose,  C.  Moritz,  Llessrs.  Gehe  and  Co.,  Chemical  Works, 

Dresden 
l|Voss,  Walter  Arthur,  159,  Croydon-road,  Anerley,  S.E. 
Vulte,  Hermann  T.,  Ph.B.,  School  of  Mines,  Columbia  College, 

East  43th-street,  corner  of  4th-avenue,  New  York 


Wade,  John,  B.Se.  (Lond.),  15,  St.  George's  Mansions,  Blooms- 
bury,  W.C,  and  Guy's  Hospital,  S.E. 
Wade,  Mark  S.,  M.D.,  Victoria,  British  Columbia 
Wadsworth,  George  Henry,  Fritham,  near  Lyndhurst,  Hants 
Waiawright,  Howard,  Ph.D.,  22,  West  46th  Street,  New  York, 

City,  U.S.A. 
Wait,   Chas.   E.,    Prof.,    University    of    Tennessee,    Knoxville, 
U.S.,  N.A. 


(U 
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Date  of  Election. 
May  17,  1888 
Dec.  7,1893 
Feb.  15,  1866 
Feb.  16,  1893 
Mar.  17,  1881 
Feb.     2,  1865 

Jan.   16, 1868 

Dec.  5,  1889 
Feb.  6,  1890 
AprillT,  1890 
Dec.  6,  18SS 

Feb.  17,  1881 
Apriin,  1879 
June  4, 1884 
Dec.  5,  1S73 

Mar.  3,  1887 
Mar.  1,  1883 
Dec.     6,  1888 

Mar.  20,  1884 


April  21,  1864 
Dec.  3,  1891 
April  20,  1871 
Dec.  4,  1873 
May  20,  1875 
Mar.  19,  1863 
June  15, 1893 
Dec.  7,  1871 
May  5,  1891 
Dec.  6,  188S 
Nov.  17,  1887 


Nov.  16,  1882 
April  4,  1889 
J!ar.  15,  1888 
Mar.  5,  1885 
Jan.  18,  1S72 

Junel6,  1S87 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


7  I  Trans. 


Wait,  Frank  Goodell,  Geological  Survey  Department,  Ottawa 
Walden,  AVilliam  Herbert,  55,  Clapham-road,  S.W. 
"Walenn,  V\\  H.,  9,  Carletou-road,  Tufnell  Park.  N. 
AValke,  'Willoughby,  1st  Liuut.,  Fort  Monroe,  A'irginia.  U.S.,  N.A. 
Walker,  Archibald,  B..A..,  8,  Crown-terrace,  Dowanhiil,  Glasgow 
iWalker,  J.  F.,  M.A.,  45,  Bootham.  Yorks:  and  Sidney  College, 

Cambridge 
jWalker,  Col.  Alexander,  R.A.,  Inspector-General  of  Ordnance, 

Calcutta 
Walker,  Daniel,  A.K.C.,  B.Sc.,  School  of  Mines,  Ballarat,  Victoria 
Walker,  James,  D.Sc,  5,  Chepstow-plaje,  Wcstbourne  Grove 
Walker,  James  S.  H.,  Earlybank.  Perth 
Walker,  J.  T.  Ainslie,  The  Laborator}-,  Rishton  Paper  Mills,  near 

Blackburn,  Lancashire 
Walker,  Robert  William,  Bank  Cottage,  Edgworth,  near  Bolton 
Walker,  Thomas  Hatfield,  1,  Picton-place,  Xesvcastle-on-Tyne 
Wallace,  Prof.  Robert,  The  University,  Edinburgh 
.Waller,  Elwyn,  Ph.D.,  School  of  Mines,  Columbia  College,  cor. 

49th-street,  4th-avenue,  New  York 

Wallis,  Henry  Weston,  8,  Great  Winchester-street,  London,  E.C. 

Walmsley,  R.  Mullineux,  D.Sc,  Heriot  Watt  College,  Edinburgh 

Walrond,    Edward   Dalrymple,    B.A.,    North    Eastern   Counties 

School,  Burnard  Castle,  Durham 

11  Walton,  Thomas  Ulrick,  B.Sc,  F.LC,  Colonial  Sugar  Refinery 

Co.,  b'ydney,  New  South  Wales 
Ward,  George,  Buckingham-terrace,  Headingley,  Leeds 
Ward,  Thomas  Armistead,  62,  King  William-street,  Blackburn 
AVard,  William,  Sheffield  Moor,  Sheffield 

AVarden,  C.  J.  H.,  Prof,  of  Chemistry.  Medical  College,  Calcutta 
Wardle,  Thomas,  F.G.S.,  Leek,  StaflTordshir^ 
ijAVarington,  Robert,  F.R.S.,  Harpenden,  St.  Alban 
Warmington,  Edward  A.,  Ph.D.,  Casth-street,  Dudley 
Warner,  George  Joseph,  41.  Albert-road,  Widnes 
Warren,  Cyprian  A.,  5.  Cambridge-gardens,  North  Kens'ngton,  W. 
Warrick,  Frederic  Walmsley,  59,  Great  Ormondstrect,  W.C. 
Warrington,    Arthur    Wallcy,    University    College    of    Wales, 

Aberystwith 
Waterfall,  Charles  J.,  Clyde  Park,  Bristol 
Waterhouse,  Wm.  John,  B.Sc,  Christ  Church,  0.\ford 
Wates,  Edward  Arthur,  Secunderhabad,  Dec-an,  India 
Watson,  Charles,  Walsden  Chemical  Works,  near  Todmorden 
Watson,  David,  D.Sc,  The  Broughton  Copper  AVorl.s,  Salfoid,. 

Manchester 
|WatS5n,  Frederick  Percy,  C  and  7,  Bailgate,  Linccla 


FKLLOAVS    OF    THE    CIIE^IICAL    SOCIF.TV, 


65 


Date  of  Election. 

May     4,  1882 

Mar.    1,1883 

Jan.  20,  1876 

Trans. 

June  21,  1877 

Mar.     1,  1883 

Trans. 

Feb.    1,  1872 

Trans. 

Dec.     5,  1878 

Tran?. 

Dec.     6,  1883 

June    6, 1872 

Mar.     1,  188S 

Trans, 

Mar.    1,  1866 

June  21, 1877 

April   i,  1889 

Fell,  16,  1888 

Dec.     7,  1893 

Feb.  19,  1891 

May     5,  1892 

June  19,  1884 

Trans. 

Feb.     6,  1890 

Feb.  IS,  1888 

Trans. 

Dec.  15,  1892 

Dec.   17,  1874 

Trans. 

Dec.     6,  1883 

Mar.     4,  1 886 

May     5,  1892 

June  15,  1893 

Feb.  16,  1S93 

Dec.     6,  1888 

June    2, 1851 

Feb.  16,  1893 

Dec.     3,  1891 

Mar.  20,  1862 

April   4,  1889 

Dec.     7,  1893 

Feb.     5,  1885 

Watson,  George,  jun.,  16,  East  Xel.-on-street,  Whitevale,  Glasgow 
llWatson,  Thomas  Doaald,  23,  Cross  street,  Finsbury,  E.G. 
II  Watson,  W.  H.,  Braystones,  near  Whitehaven,  Cumberland 
Watt,  Alexander,  c/o  Messrs.  Macfie  and  Sons,  34,  Moorfields, 

Liverpool 
Watts,   Francis,  Government   Laboratory,  St.  John's,  Antigua, 

West  Indies 
II  Watts,  John,  D.Sc,  Chemical  Laboratory,  Museum,  Oxford 
Watts,  John  L,  Fairleigh,  Hartford,  Cheshire 
Way.  EdAvard  J.,  F.I.C.,  Eastleigh  Syndicate,  Box  84,  Keerks- 

dorp,  Transvaal,  South  African  Repuldie 
Weaver,   Richard,  C.E.,  The  Sanitary  Laboratory,  87,  Oxford- 
street,  W. 
Webster,  Charles  Stuart,  Malvern  House,  Redland,  Bristol 
Webster,  G.  W.,  33,  Bridge-streetrow,  Chester 
Webster,  William,  Glencot,  Blackheath  Park,  Blackheath,  S.E. 
Weir,  P.  A.,  Surgeon-Major,  M.B.,  Residency  Sainton,   Nepal, 

I'ici  Bombay 
Welch,  J.  Cuthbert,  Messrs.  Simonds,  The  Brewery,  Reading 
Welchman,  Fr.mk  Ernest,  16,  Carlton-road,  Putney  Hill,  S.W. 
Wellington,  Stephen  N.,  M.LC.E.,  Gas  Works,  Norwich 
Wells,  Georsie  I.  J.,  F.I.C,  47,  Parkgate-ro:id,  Chester 
Wells,  James  S.  C,  Ph.D..  Hackensack,  New  Jersey,  U.S.A. 
Wells,  S.  Russell,  B.Sc,  M.B.,  Girdlcrs-road,  West  Kensington 
Werner,  Emil  A.,  5,  Church-avenue,  Rathmines,  Dublin 
Westaway,    Frederick    William,    B.A.,    Senior    Boys'    School, 

Dal  ton-in-Furness 
Wethered,  Edward,  4,  St.  Margarct's-terrace,  Cheltenham 
Wetzel,   Henry   A.,   Messrs.   Parke,   Davles,   &   Co.,   Box   470, 

Detroit,  Michigan,  U.S.A. 
Wertheimer,  Julius,  Merchant  Venturers'  School,  Bristol 
Whalley,  Lawrence  J.  dcLancasfer,  26,  P.irk-place,  Greenwich,  S.E. 
^^  halley,  Sydney,  38,  Havelock-street,  Canterbury 
JlWheeler,    William    Ernest,     Cumberland-house,    Meynellroad, 

South  Hackney,  N.E. 
^hieldon,  Ernest  Willi.im,  12,  Bedford-road,  Tottenham,  N. 
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Artoeai'ims  i)itegrifoUa,consiii\i.e\\ti  of, 
161. 

Asparagine  and  aspartic  acid,  action  of 
nitrosyl  chloride  on,  72. 

Atomic  weight  of  tellurium,  45. 

Balfour,    the    Et.   Hon.    A.  J.,   il.P., 

speech    of,     at    anniversarv    dinner, 

68—70. 
Baeyer's  nitrosobenzene  reaction,  160. 
Barium  thiosulphate,   use  of,   in    stan- 
dardising iodine  solutions,  38. 
Bases,  affinity  of  weak,  112. 
Benzaconine,  acetyl  derivatives  of,  25. 
Benzaldehyde,    action   of,    on    phenyl 

semicarbazide,  3  24. 

the  oxinies  of,  149. 

Benzeneazomaclurin,    constitution    of. 

161. 
Benzil,   condensation   of,   with    etliylic 

acetoacetate,  146. 
Benzilosazone,    a   new  modification    of. 

111. 
o-Benzoic    sulphinide   from    saccharin, 

163. 
Benzoyl  chlorides,  substituted,  73. 
«y-Benzvl/«-tolylurea,     properties      of, 

113. 
6  J-Benzvl-o-tolvlurea,      properties     of, 

113. 
Berberine,   the    colouring    principle    of 

Toddalia  aculeata,  unAEvodia  melice- 

folia,  54. 
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Bisinutli  hvpophospliite,  6. 
Bismutbatc,  sodium,  iu  tlie  volumetric 

determination  of  manganese,  33. 
Bvomhydrin  phenyl  ether,  -10. 
Broniination  of  camphor,  207. 
-ir-Bromocamphanic  acid,  formation  and 

properties  of,  212. 
a-Bromocampholid,  formation   and  pro- 
perties of,  209. 

;3 200. 

J3romocaniphorenic  acid,  formation  and 

properties  of,  208. 
■r-Bromocamplioric  acid,  derivatives  of, 

88,  210. 
from  ;r-dibromo- 

camphor,  33. 
^r-Eromocamphoric  acid,  formation  from 

Wreden's   anhydride,  and  properties 

of,  213. 
Bromonitrocamphor,  209. 
Bromopropionates,    ethereal,     their  ro- 

tatoi'V  power,  160. 
Briihl's  numbers  for   refractive  power, 

error  in,  200. 
«-/y-.S(=e-butvlplienvlarea,    properties   of, 

113. 
wo-Butylurea,  properties  of,  113. 
.^«e-Butylurea,  properties  of,  113. 
Butyric  acid,  estimation  of,  202. 
Bje-law,  change  of,  135. 
,  proposed  alteration  in.  37. 

Camphoic  acid  and  its  derivatives,  206. 

Campholid,  fonnation  and  properties  of, 
209. 

aZ/o-Campholjtio,    and    fl-Z/o-Campho- 
tlietic  acids,  56. 

Camphorate,  potassium  allo-ethvlic, 
electrolysis  of,  55. 

Camphorenic  acid,  formation  and  pro- 
perties of,  208. 

C'aniphor,  isomeric  sidphonic  cMorides 
derived  from,  57. 

Caniphopvric  acid  and  its  derivatives, 
206. 

Carbon  monoxide  evolved  from  pyro- 
gallol  solutions  when  absorbing  oxy- 
gen, 200. 

Cellulose,  contributions  to  the  chemistry 
of,  31. 

Certificates  of  candidates  for  election, 
11,  91,  185. 

Chay  root,  the  constituents  of.  Part  II, 
150. 

Chelidamic  acid,  53. 

Chlorliydrin  phenyl  ether,  40. 

ffl-Chlorocamphencsiilphonamide,  57. 

;3 58. 

a-Chlorocamphenesulphonic  chloride,  57. 

;8-Chlorocamphencsulphonic     chloride. 


ir-Chlorocamplioric  acid  its  preparation 

and  iiroperties,  213. 
Chloro-dcrivatives,    the     formation    of 

from  sulphonic  chlorides,  83. 
1 : 3-a-chloronaphthalenesulphouic  acid, 

the  disulphonic  acids  obtained  from. 

241. 
2  :  l-(3-Chloronaphthalenesulplionic 

acid,  its  preparation,  properties,  and 

derivatives,  238. 
Chloropi'opionates,  ethereal,  160. 
C'hlorosuccinic  acid,  laevorotatory,  forma- 

tion  and  properties  of,  72. 
Cinnamoyl  tliiocarbimides,  175. 
Cleveite,  helium  discovered  in,  59. 
"  Colloidal"  carbohydrates,  31. 
Colouring  matter   from    Lomatia 

folia,  and  L.  longifoUa,  150, 

uiatters  in  Chay  root. 


ilici- 


Part 


ir,  100. 

principle    of    ToddaJla    a.cu- 

leata,  and  Evodia  melifefolia,  54. 
Composition  of  liquid  air,  226. 
Conslitutional  formulse  of  the  ethers  of 

alizarin,  203. 
Critical  constants  of  hydi'ogen,  229. 
Cryst:illine    form    of  tlie    isomeric    di- 

metliylpimelic  acids,  8. 
Cuspidatin  (polygoniu),  from  the  root  of 

Fohiqonum  cuspidal um,  176. 
Cyanide,  action  of  aqueous  potassium, 

on  gold  and  silver,  7. 
Cyanogen  ilame,  luminosity  of,  168. 
Cyanomaclurin    from    the    Jack   fruit, 

"l61. 
Cyanotrimethylpropionic  acid,  56. 
Cvanuric  acid,  a  method  for  preparing. 
'l08. 


Density  of  liquid  air,  226. 

■ liquid  oxygen,  226. 

Deoxybenzo'in,  action  of  sodium  ethyl- 
ate  on,  75. 

Diastase,  action  of,  on  cold  starch  paste. 
35. 

action  of,  on  starch,  137. 

Diazoxides  in  the  naphthalene  series  : 
conditions  favourable  to  formation  of. 
110. 

Dibenzaconine,  its  preparation  and  pro- 
]icrtii's.  178. 

Dibromocamviholid,  formation  and  pro- 
perties of,  208. 

o-L)ibromocamphor,  derivatives  from,  4, 
207. 

ir-Dibromocamphoric  acid  and  its  deriva- 
tives, 211. 

TT-Uibromocamphorie  anhydride,  forma- 
tion and  properties  of,  212. 

Dibromomalonamide,  products  of,  164. 
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Dibroinopropylthiocai-bimitle,  tlie  clicm- 

istry  of,  215. 
.a-Diclilorocamphene,  57. 

1:2:  I'-Dicliioro-a-naphtliol,   prepara- 
tion and  properties,  78. 

2:3:  l'-Dicl)loro-a-napbtliol,  prepara- 
tion and  properties,  79. 

Dicliloi'otoluenes,  the  six,  and  tlieir  sul- 
phonic  acids,  151. 

ay-Dietboxypicoline,  54. 

Diifusion  of  dilute  solutions  of  iodine, 
rate  of,  30. 

Di-('.?o-butjl  urea,  properties  of,  113. 

Dilute     solutions,     molecular     vohime 
charge  on  formation  of,  179. 

Dimethylaniline,  deiivatives  of,  235. 

Dimethyl  ethers  of  anthraofallol,  three 
contained  in  chay  root,  150. 

Dimethylketohexametbylene,     its    pre- 
paration and  properties',  37. 

Dimethylpimelic  acids,  crystalline  form 
of  the  isomeric,  8. 

/3^-Dinaphthyl  and  its  quinones,  122. 

Diortho-substituted    benzoic    acids.     I. 
Substituted  benzoyl  chlorides,  73. 

: II. 

Hydrolysis   of  aromatic   uitriles  and 

acid  amides,  74. 
Diphenyloxytriazoline,    a   synthesis  of, 

177. 
Di-sec-butylurea,  properties  of,  113. 
Dissociation     of     ammonium    cvanate, 

138. 

■  of  gold  chloride,  145. 

of  liquid  nitrogen  peroxiile. 

Part   11.     The  influence  of  the  sol- 
vent, 146. 
Disulphonic  acids  of  toluene  and  o-  end 

^-chlorotoluene,  152. 
«-p-Ditolylthiocarbamide,  properties  of, 

113. 
a-6-o-2?-Ditolylurea,  properties  of,  113. 

Efflorescence  on  bricts  exposed  to  sid- 

phiu-  dioxide,  203. 
Election  of  Fellows,  103,  135,  205. 
OfEcers    and    Council    for 

1895-6,  65. 
Electrolysis    of   potassium    allo-ethylic 

camphorate,  55. 
Electromotire  force  of  an  iodine  ceil,  30. 
Estimation  of  butyric  acid,  202. 
Ethanetetracarboxylic     acid,     ethereal 

salts  of,  143. 
Ethereal  salts,  molecular  volumes  of,  in 

solution,  237. 
Ethoxylutidine  from   cthylie  /3-amido- 

crotonate,   its    preparation   and   pro- 

nei'ties  22. 
.j8-Ethoxynaphthalenesulphomc      acids, 

properties  and  derivatives,  49,  51. 


Etliylbenzenesidphonic  acids,  48. 
a6-Etliylbenzylurea,  properties  of,  113. 
a-Ethyleneilihydroxylamine       dihydro- 

bromide,  165. 
Ethylene,  use  of,  in  liquefaction  of  air. 

221. 
Ethylic    acetoucetate,    condensation    of 

benzil  with,  146. 
j3-amidocrotonate,  action  of  heat 

on.     Part  II,  21. 
Ethyl -oW/iO-toluidine,  derivatives  of,  24. 
JSvoJia   ineliafolia,  colouring  principle 

of,  54. 
Explosive  mixtures  of  combustible  gases 

with  air,  201. 
Extraordinary  Greneral  Meeting,  135. 

Faraday  Medal,  pi'cscntation  of,  to  Lord 
Eayleigh,  59. 

Feeding  materials,  estimation  of  nitro- 
gen in,  106. 

Ferrous  aluminium  su^lpliate,  double,  on 
bricks  exposed  to  sulphur  dioxide, 
203. 

Flame,  a  property  of  the  non-luminous 
gas,  72. 

Fluoride,  acidimetry  of  hydrogen  fluo- 
ride, 22. 

Fluorine,  possible  liquefaction  of,  231. 

Formyl  derivatives  of  aromatic  amines, 
147. 

Frankland,  Dr.,  presents  address  to 
Institute  of  France,  167. 

Freezing  points  of  silver  and  gold,  166. 

Fresenius,  Professor  C,  reply  to  tbo 
Society's  address,  1. 

"  Fnrfuro'ids  "  of  the  celluloses,  32. 

Fustic,  constituents  of,  161. 

Gallactophenone  oxime,  103. 

Gamoose,  the  milk  of  the,  77, 

Gases  in  water,  solubilities  of,  under 
varying  pressure,  86. 

Glyceric  acid,  active,  and  sarcolactic 
acid,  the  relationship  betsveen,  55. 

Glycoilic  aldehyde,  formation  of,  142. 

Glycols,  phenyl  ethers,  of  methylene - 
and  ethylene-,  40. 

Gold,  alloys  with  silver  and  copper 
liquation  in,  107. 

chloride,  dissociation  of,  145. 

some  physical  properties 

of,  145. 

liquation   in  crystalline   standai-d, 

107. 

and  silver,  action  of  aqueous  potas- 
sium cyanide  on,  in  pi-esence  of  oxy- 
gen, 7. 

and  silver  freezing  points  of,  166. 

Gunning-Kjeldahl  method,  104. 
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Heat,  action  of,  ou  ethylic  y8-amidocro- 
tonate.     Part  II,  21. 

Helium,  a  constituent  of  certain  miue- 
rals.     Part  II,  142. 

discoverT  of,  in  cleveite,  59. 

spectrum  of,  60,  fil. 

^J-Heptrltoluene  and  its  derivatiTes,  89. 

Herzfeld's  octacetylmaltose,  3. 

Hexabydro-/;(-xTlene  from  camphopjric 
acid,"  206. 

Hexane,  normal,  from  liglit  petroleum, 
172. 

its    vapour    pressure, 

specific  volume,  and  critical  constants, 
174. 

Honionueleal  tri-derivatires  of  naphtha- 
lene, 159. 

Humulene,  some  derivatives  of,  their 
preparation  and  properties,  140. 

Hydrates  and  double  compounds  in 
solution,  the  existence  of,  87. 

Hydrazines,  a  new  series  of,  169. 

«-Hydrindone,  derivatives  of,  214. 

Hydrofluoric  acid,  action  of,  on  crystal- 
lised silicon,  176. 

Hydrogen,  liquefaction  of,  231,  232. 

Hydrolysis  of  maltose  by  yeast,  46. 

Hydroxylamiue,  acid  sulpliate  of,  6. 

constitution     of    free, 

165. 

Hydroxylapachol  from  Lomatia  illci- 
folia  and  L.  lonr/ifolia,  150. 

Hypophosphites  of  merciu-y  and  bis- 
nnith,  6. 

Hystazariu  mouomethyl  ether,  a  consti- 
tuent of  chay  root,  150. 


Indicators  used  with  hvdrogen  fluoride, 
22. 

Institute  of  France,  address  to,  on  the 
occasion  of  its  centenary,  167. 

rejilv  of.  to  address, 

199. 

Interaction  of  gold  and  potassium  cyan- 
ide, 7. 

Iodine  cell,  electromotive  force  of  an, 
30. 

solutions,  titration  of,  38. 

"  Isomaltose  "  of  Lintncr,  136. 

Isomeric  7r-bromo-o-uitrocamphors,  209. 

Isomeric  change,  arrest  of,  at  an  inter- 
mediate stage,  49. 

studies  in.     Part  lY. 

Ethylbenzenesulphonic  acids,  47. 

dimethylpimelic  acids,  crystal- 
line form  of,  8. 

Isomeric  suljihonic  chlorides  derived 
from  camplior,  57. 

unsaturated      acids      prepared 

from  sulphocampliylic  acid,  24. 


Isomerism  of  potassium  nitrososulpliate, 
77. 

Jodlbauer's  modification  of   Kjeldalil's 
process,  10  J. 

Kamala.     Part  III,  7. 
Kjeldabrs  method,  failure  of,  105. 
for  estimating  nitro- 
gen, 104. 

Lactic   acid,    ethereal   salts   of    active, 

160. 
Lactic   acids   and   their  metallic  salts, 

preparation  of  the  active,  108. 
i*o-Lauronolic  acid  identical   ■with  iso- 

campholytic  acid,  56. 
Latent  heat  of  fusion,  note  on,  125. 
Library,  additions  to,  41,  89. 

books  missing  froui,  241. 

Limiting  pei'centage  composition  of  ex- 
plosive   mixtures   of    gases   "with    ;iir. 

201. 
Linde  process  for  liquefving  air,   232, 

234. 
Lintner's  isomaltose,  3,  136,  137. 
Liquefaction  of  air,  and  research  at  low 

temperatures,  221. 
■  of  gas  issuing  from  cooled 

jets  under  high  pressure,  228. 
Liquation  in  crystalline  standard  gold, 

107. 
Liquefying  apparatus,  223. 
Luminositv  of  cvanogen  flame,  cause  of, 

168. 
Luminous  flames,  Smithell's  theory  of, 

169. 

Maclui'in,  some  derivatives  of,  161. 

Magnesium,  action  of,  on  some  phenyl- 
hydrazine  compounds,  9. 

Magnetic  rotation  of  some  unsaturated 
hydrocarbons,  35. 

Malonic  acid  series,  studies  in,  164. 

Maltose,    gravimetric   estimation  of,  bv 
Fehling's  solution,  163. 

hydrolysis  of,  by  yeast,  46. 

Maly's    compound    from   allylthiourea 
and  bromine,  215. 

Manganese,   volumetric    determination 
of,  33. 

Melting  points  of  mixtures,  32. 

racemic  and  optically 

active  modifications,  89. 
I    ilercurous   hypophosphite   and  nitrate 
,        double  salt,  6. 

Mercury,    action    of,     on     potassium 
platinochloride,  162. 

Mercur}-  perchloratcs,    their    prepara- 
tion and  properties,  164. 
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Itetals,  action  uf,  on  nil  rate  iiiul  suIjjIi- 

ate  of  aiumoniuni,  114. 
oxidising    action    of    ammonia 

solution  on,  9. 
Metaniti-aniline.  alkaline  reduction  of. 

214. 
Methoxjsuccinie  acid,  optically  active, 

162. 
o-Methjlbutji-olactone,  syutliesia  of,  40. 
n-ilethyl-y-chloro-a'-pyridinecarboxy- 

lic  acid.  53. 
ilethyleue  and  ethylene  glycols,  phenyl 

ethers  of,  40. 
/i-ilethylimidazolylthio'-iveas,  their 

jjhenyl  and  o-tolyl  derivatives,  217. 
ilethylisobutylaeetie   acid    and    its  de- 
rivatives, 1).  11. 
Methvlphenvlb^n/.vlurea,  properties  of, 

113. 
a-5-Mefchvlphenvliirea,     properties    of, 

113. 
Methylpurj)uroxan  thins,     preparation 

and  properties  of  the  three,  202. 
^Folecular  change  in  silver  amalgam,  23. 
refractions  of  dissolved  salts 

and  acids,  120. 
volume  change  during  for- 
mation of  dilute  solutions,  179. 
volume  of   organic   substances 

in  solution,  237. 
Monochloracetie  acid,  four  distinct  crys- 

taliinc  modifications  of,  122. 

Xaphthalene,  homouucleal  tri-deriva- 
tives  of,  159. 

Naphthalene,  stiulies  on  the  constitution 
of  the  tri-derivatives  of.  No.  10.  The 
dichloro-a-naphthols  and  trichloro- 
naphthaleues  from  3  :  4-dichloro- 
phenyl-l-isoci'otonic  acid,  78. 

No.  11.  The  trichlorouaphthalene 
from  Cleve's  1:2:  2'-a-nitrochloro- 
naphthalenesulphonic  chloride,  79. 

No.  12.  The  trichloronaphthalene 
from  Alen's  a-nitronaphthalenc-2  :  2'- 
disulphonic  chloride,  81. 

No.  13.  The  a-naphthylamine-2  :  2'- 
disiilphonic  acid  of  Freuud.  82. 

No.  14.  The  14  isomeric  tricliloro- 
naphthalenes,  84. 


No.  15.  The  disulphonic  acids  ob- 
tained by  sulphonating  1  :  3-a-naph- 
thylamine  and  1  :  3-a.cliloronaphtha- 
lenesulphonic  acids,  240. 
1  :  3-a-Maphthylaminesulphonicacid,  its 
coniititution  and  properties,  239. 


I   2  :  1-,3-Naphthylauiiucsulphonic     acid, 
I        its  preparation  and  properties,  238. 
j    1  :  3-a  -Naphthylamiue    sulphonic    acid, 
j        the  disulphonic  acids  obtained  from, 
I        240. 
i    Nitric  acid,  action  of,  on  bromocamphor 

derivatives,  5, 
on      TT-dibromo- 

camphor,  31. 

oxide,  behaviour  of,  at  low  tem- 


peratures, 225. 

Nitriles,  aromatic  and  acid  amides, 
hydrolysis  of,  74. 

1:2: 2'-a-Nitrochloronaplithalene  sul- 
phonic chloride,  the  trichloro- 
naphthalene from,  80. 

Nitrogen,  methods  for  estimating,  104. 

peroxide,      dissociation      of 

liquid.    Part  II,  14G. 

o-X'itronapIithalene,   action   of  sulpliiir 
on,  127. 
I    o-  N  iti'onaphthalene-2  :  2'-disulphonic 
i        chloride,  the  trichloronap'ithalene 
from,  81. 

Nitrosobcnzene,  action  of,  on  amido- 
benzenes,  160. 

Nitrososulphates,  their  constitution, 
172. 

Nitrosvl  chloride,  action  of.  on  amides, 
71." 

Nomenclature  of  thiourea  derivatives, 
113. 

Non-huninous  atmospheric  coal-gas 
flame,  a  property  of,  72. 

Notice  of  change  in  bye-law,  119. 

Octacetylmaltose,  its  formation  and  pro- 
perties, 2. 

Optically  active  methoxy-  and  propoxy- 
succinic  acids,  162. 

Oudeman's  law,  divergence  from,  of 
some  lactates,  108. 

Oximes  of  benzaldehyde  and  their  de- 
rivatives, 149. 

Oxidation  products  of  camphene,  206. 

Oxidising  action  of  ammonia  solution  on 
metals,  9. 

Oxy-'y-brompeuthiazoline,  derivatives 
of.  their  preparation  and  properties, 
217. 

Oxygen,  density  of  liquid.  226. 

estimation    of.    bv    pvrogallol, 

20D. 


quinol,  2(W. 

Oxyj)yridine  derivatives,  52. 

7-Oxy-oa'-pyridinedicarboxylic  aeid.  53. 

Oxysuccinic  acids,  optically  active  de- 
rivatives of,  162. 

ethereal  salts  of  de- 
rivatives of,  162. 
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Pasteur,  the  late  L.,  telegram  of  sym- 
pathy to  family  of,  167. 

Periodicals,  list  of,  iu  circulating  library, 
127. 

Periodic  law  atid  the  refraction  equiva- 
lents of  the  elements,  10. 

"  Persian  berries,"  a  new  constituent  of, 
75,  76. 

Peru,  composition  of  ancient}  silver  orna- 
ments from,  23. 

Phenylhydrazino  compounds,  action  of 
magnesium  on  some,  9. 

Plienyl  ethers  of  methylene-  and  etliyl- 
ene-glycols,  40. 

Plienylsemicarbazide,  action  of  bonzal- 
dehyde  on,  121. 

Plienvl-»2-tolvlthiocarbamide,  properties 
of,' 112. 

r^-5-Phenvl-/»  tolvlnrea,  properties  of, 
113. 

ff-Zy-Phenyl-^^-tolvluren,  properties  of, 
113. 

Plienvl-;«-xylvltliiocarbamide,  proper- 
ties of,  lis". 

Plithalvldithioearbimides,  properties  of, 
109.' 

Pliospliate  of  platinum,  formation  of, 
89. 

Piperovatiue,  note  on,  177. 

Platinochloride,  reduction  by  mercury 
of  potassium,  162. 

Platinum,  tlie  formation  of  a  phosphate 
of,  89. 

Pulijgoiium  ci>x2>i(hffinn,  some  consti- 
tuents of  the  root  of,  l7o. 

Potassium  nitrososulpliale,  76. 

■ nlleged  iso- 
merism of,  165. 

President's  address,  58. 

Proposed  clmni;es  in  the  officers  and 
Council,   29.' 

Propoxvsuccinic  acid,  opticnllv  nclive, 
162.  ■ 

Pseudacouitii  e,  (he  constituiion  of. 
154. 

Pyraconitine,  acetyl  derivntire  of,  26. 

Pyrogallol  solution,  200. 

Quercetin  from  Persian  lierries  identical 

witli  /K-)'hanuictiu,  76. 
QuiuacetopluMione  oxime,  163. 
(^linoues  of /3,3-iliunplitliyl,  122. 

Racemic    modifications    ;ind      njitically 

active  isomcrides,  melting   points  of, 

39. 
Racemoid  lactates  in  solution,  108. 
Rate  of  dissolution  of  gold  in  potassium 

cyanide,  8. 
Rayleigh,  Lord,  returns  thanks  to  tlu- 
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January  17th,  1895.     Dr.  Ai-mstrong,  President,  in  the  Chair. 

Messrs.  Cecil  Cooke  Duncan  and  Robert  W.  Buttermer  were  formally 
admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Thomas  Bennett  Case,  B.A.,  82,  James  Street,  Dublin  ;  Henry 
Fairrie.  68,  Parkfield  Road,  Liverpool ;  Herbert  Edward  Gardner, 
Lyonsdown  Vicarage,  Xew  Barnet ;  Henry  Tresawna  Geri-ans,  M.A., 
20,  St.  John  Street,  Oxford;  George  Goldfinch,  Hendon,  N.W. ;  Edgar 
Joseph,  42,  Brondesbury  Road,  Kilburn,  N.W. ;  Henry  R.  Le  Sueur, 
B.Sc.  (Lond.),  Chemical  Laboratory,  St.  Thomas's  Hospital,  S.E.  ; 
Robert  Meldrum,  27,  Lansdowne  Road,  S.W.  ;  Henry  Edward  Xiblett, 
B.A.,  Eldon  Lodge,  HcAvlett  Road,  Cheltenham  ;  Harry  James  Powell, 
530,  Lordship  Lane  S.E. ;  Herbert  liewin  Robinson,  9,  Lloyd  Street, 
W.C.  ;  Harry  Wilson,  146,  High  Street,  Southampton. 

The  certificate  of  the  following  candidate,  proposed  by  the  Council 
tinder  Bye-law  1  (3),  was  also  read  : — 

Edw^ard  Herbert  Hill,  Colonial  Bank  of  New  Zealand,  Dnnedin. 

The  following  is  the  text  of  the  letter  which  has  been  received 
from  Professor  Remigius  Fresenius,  acknowledging  the  address  re- 
cently presented  to  him  by  the  Society  : — 

"  Wiesbaden,  den  6ten  Januar  1895. 
"An  den  Vorstand  der  Chemical  Society  of  London. 

"  Sie  haben  mir  durch  Ubersendung  des  prachtvollen  Diploms, 
welches  mir  in  Ei"innerung  bringt,  dass   ich  seit  50  Jahren  die  Eh  re 


liabo  Mitglied  Hirer  hochangesehenen  nnd  hocliaclitbaren  Gesell- 
schaft  zii  sein,  eino  grosse  Freude  bereitet.  Das  Diplom,  am  24ten 
December  des  verflossenen  Jalires  abegesandt,  ■wurde  mir  am  2Sten 
December,  als  an  meinem  76ten  Geburtsfeste,  iibei'reiclit.  Gestatten 
Sie,  dass  ich  Ihnen  fiir  die  mir  gewordene  Auszeichnnng  meinen 
herzlichsten  Dank  sage. 

"  Wenn  man  anf  die  50  Jahre  zuriickscbaut,  -welche  zwiscben 
meinem  Anfenthalt  im  Liebig'scben  Laboratorium  in  Giessen  nnd 
der  Gegenwart  liegen,  und  die  ausserordentliclien  Foriscbritte  in's 
Auge  fasst,  welcbe  die  Cberaie  in  alien  ihren  Gebieten  uud  welcbe  im 
Zusammenhange  damitdie  chemiscbe  Industrie  gemacbt  hat,  so  kann 
man  diess  nur  mit  Stolz  nnd  grosser  Freude  thun,  denn  Zeiten 
grosseren  Aufscbwuugs  bat  keine  andere  Wissenscbaft  zu  ver- 
zeicbnen,  mid  wenn  man  sicb  vergegenwartigt,  dass  dieser  Aufs- 
schwung  dem  Zusaramenwirken  der  Forscher  der  verscbifdenen 
Cultnrvolker  zu  verdanken  ist,  so  gereicht  diess  zu  besonderer 
G-'nugthuung.  Ist  es  docb  in  Wabrbeit  eine  Freude  sagen  zu 
konnen,  es  gibt  noch  Gebiete,  auf  denen  die  Nationen  sicb  nicbt 
bekampfen,  sondern  anf  denen  sie  sicb  zur  Forderung  gemeinsamer 
Interessen  und  zur  Erre  c-hnung  gemeinsamer  Ziele  freandlicb  die 
Hande  reicben, 

"  Es  "war  mir  vergonnt  an  der  Losung  der  Anfgaben  der  Cbemie 
5  Decennien  bindurcb  mitwirken  zu  konnen  und  icb  freue  mich 
dessen  von  ganzem  Herzen,  und  wenn  icb  auch  jetztden  Fortscbritten 
der  Wissenscbaft  nicbt  mebrin  alien  ibrenTbeilen  zu  folgen  vermag, 
so  bin  icb  docb  aufricbtigen  Dankes  voll,  dass  mir  immer  nocb  Lust, 
Liebe  und  aucb  eine  gewisse  Kraft  geblieben  ist  in  meinem  77ten 
Lebensjahre  an  der  Forderung  der  analjtiscben  Cbemie  mitarbeiten 
zu  konnen. 

"  Ibr  schones  Diplom  scbliesst  mit  dem  freundlicben  Wunscbe,  dass 
mir  diese  Mitarbeit  nr)ch  langere  Zeit  vergonnt  sein  moge  und  ver- 
pflicbtet  mich  hierdurcb  nocb  zn  ganz  besonderem  Dauk. 

"  Ich  wunscbe  der  Chemical  Society  stets  Wachsen  und  Gedeiheu 
und  bitte  meiner  auch  fernerbin  freundlicb  zu  gedenken. 
"  Mit  vorziiglicher  Hochachtung, 

"C.  R.  Fresenius." 

Of  the  following  papers  those  marked  *  were  read. 

*1.  "  Octacetylmaltose."    By  Arthur  R.  Ling  and  Julian  L.  Baker. 

Octacetylmaltose,  Ci2Hu(UC2H30)803,  is  obtained  by  boiling  mal- 
tose with  acetic  anhydride  and  anhydrous  sodium  acetate  (Lieber- 
mann's  method).  It  crystallises  from  alcohol  in  magnificent  long, 
prismatic    needles,    melts    a^t    158 — 159°    without    decomposing,    is 


sparingly  soluble  in  cold  alcohol,  readily  so  in  benzene,  glacial  acetic 
acid,  and  hot  alcohol,  and  extremely  soluble  in  cbloroform,  but  in- 
soluble in  water.  Its  specific  rotatory  power  in  chloroform  is  [ajo  = 
+  62  22  (mean  of  two  observations),  and  in  alcohol  (two  observa- 
tions) [aji,  =  -f- 59-31.  No  birotation  was  observed.  The  com- 
pound  has  no  taste.  Herzfeld  (Ber..  13.  267  ;  Anhalen,  220,  215) 
has  described  an  octacetylinaltose,  prepared  by  the  same  method.  He 
states  that  it  crystallises  from  alcohol  in  colourless  prisms,  melting 
at  150 — 155°  but  decomposing,  that  it  has  a  bitter  taste,  is  insoluble 
in  chloroform,  and  has  a  specific  rotatory  power  in  alcohol  [ajj, 
+  8 1  8.  The  authors,  therefore,  conclude  that  Herzf eld's  description 
of  tbe  compound  is  in  many  respects  erroneous. 

*2.  "Action  of  diastase  on  starch."     By  Arthur  R.  Ling  and  Julian  L, 

Baker. 

The  authors  have  carried  out  numerous  experiments  in  order  to 
prove  the  existence  or  otherwise  of  Lintner's  so-called  isomaltose, 
wh'ch  is  said  to  be  one  of  the  products  of  the  hydrolysis  of  starch 
(5er.,26,  2538).  As  the  result  of  a  study  of  the  action  of  precipitnted 
diastase  (prepared  from  low-dried  distillers'  malt  by  Lintner's 
method)  on  starch,  they  have  isolated  a  very  hygroscopic  substance 
having,  roughly  speaking,  the  same  properties  as  Lintner's  supposed 
compound,  thus  :  [a]j)  143,  and  R  (— .  per  cent,  of  maltose)  =  81*5. 
This  substance  gave  numbers  on  analysis  agreeing  with  the  formula 
C12H22O11,  and  cryoscopic  determinations  seemed  to  point  to  this  as 
the  molecular  formula.  A  microscopic  examination  of  the  substance 
showed,  however,  that  it  contained  crystals  resembling  maltose,  and 
it  yielded  nearly  half  its  weight  of  octacetylmaltose  on  acetylation. 
Treated  with  diastase,  the  reducing  power  was  raised  to  R  ==  94*6, 
but  the  sp.  gr.  of  the  solution  before  and  after  treatment  remained 
unaltered,  a  point  to  which  Hiepe  has  drawn  attention.  It  was 
found  to  ferment  but  slowly  with  ordinary  beer  yeast,  the  unfer- 
mented  residue  being  unaltered  in  properties.  The  osazone  was 
separable  into  a  large  fraction  melting  at  182 — 185°  which  resembled 
maltosazone  in  appearance,  and  a  very  small  fraction  melting  at  145 
— 152°.  The  authors  suggest  tentatively,  that  the  sul stance  may 
possibly  contain  the  simple  dextrin  CnH.oOio  +  HoO,  a  view  which 
derives  some  support  from  the  fact  that  the  sp.  gr.  of  a  solution 
remains  unaltered  after  being  submitted  to  the  action  of  diastase. 

When  starch  paste  is  treated  at  70°  with  the  diastase  obtained 
from  pale  brewers'  malt,  which  is  dried  at  a  much  higher  temperature 
than  that  manufactured  for  distillers,  the  alcoholic  extract  of  the 
product  yields,  on  treatment  with  phenylhydrazine,  a  small  qu.uitity 


of  glucosazone,  and  an  osazone  whicli,  when  repeatedly  recrj'stal- 
lised  from  hot  wafer,  has  all  the  properties  of  Lintner's  so-called 
isomaltosazone  :  thus,  it  crystallises  in  nodular  groups  of  extremely 
minute,  yellow  needles,  and  melts  at  150 — 153°.  On  analysing'  this 
substance,  it  gave  the  numbers  of  a  triosazone.  The  mean  analytical 
values  are  found :  C  =  52-73  :  H  =  620  ;  T^  =  831  per  cent.  The 
formula  Ci^H.oOgCNjHCeHs)^  requires  C  =  5278  ;  H  =  6-15  ;  X  = 
8'21  per  cent. 

The  authors  are  therefore  inclined  to  conclude  that  a  triose, 
CigHsoOie,  is  one  of  the  products  of  the  action  of  diastase  on  starch, 
and  are  now  attempting  its  isolation. 

Discussion. 

Mr.  Horace  T.  Brown  expressed  satisfaction  that  the  question  of 
the  hydrolysis  of  starcb  was  once  more  attracting  the  attention  of 
English  chemists.  The  authors'  recent  work  promised  to  be  a  valu- 
able contribution  to  the  subject,  ^s  the  speaker  and  Dr.  Morris  are 
at  the  present  time  engaged  in  a  thorough  reinvestigation  of  the  che- 
mistry of  starch  hydrolysis,  he  could  not  say  much,  about  it  on  this 
ocrasion,  but  hoped  to  lay  their  results  before  the  Society  at  no  far 
distant  date. 

It  was  satisfactory  that  the  authors  bad  been  able  to  conSrm  the 
existence  of  the  maltodextrin  described  by  Dr.  Morris  and  himself. 
It  has  recently  been  urged  by  Lintner  that  this  is  not  a  pure  sub- 
stance, but  a  mixture  of  his  "  isomaltose  "  with  the  dextrins  ;  such, 
bowever,  is  not  the  fact.  Whilst  admitting  that  every  credit  is  due 
to  C.  J.  Lintner  for  first  calling  attention  to  the  fact  that  amongst 
the  products  of  starch  hydrolysis  there  is  a  substance  other  than 
maltose,  producing  a  definite  and  crystallisable  osazone,  there  was 
no  doubt  in  the  spaker's  mind  that  Lintner  was  mistaken  both  as  to 
the  constitution  and  properties  of  the  substance  in  question,  and  he 
agreed  so  far  with  the  authors  of  the  paper  that  Lintner's  isomaltose 
was  not  a  chemical  entity.  He  was  not  prepared,  however,  to  admit 
the  triose  nature  of  the  substance  yielding  the  osazone  described,  and 
could  not  regard  the  mere  analysis  of  the  osazone  as  a  proof  of  this. 

*3.  "New  derivatives  from  o-dibromocamphor."    By  Martin  0. 
Forster,  Ph.D. 

Among  the  many  well-known  peculiarities  displayed  by  derivatives 
of  camphor  is  the  fact  that  whilst  monobromocamphor  is  readily 
acted  on  by  somewhat  dilute  nitric  acid,  being  in  part  converted 
into  a  nitro- derivative  and  in  part  oxidised  to  camphoric  acid, 
a-dibi'omocamphor  (m.  p.  01°)  is  unaltei'ed  by  acid  of  the   strength 


which  at  once  attacks  the  mono- derivative,  although  its  conversion 
into  monobromocamphor  is  readily  effected  by  digestion  with  alco- 
holic potash.  At  Dr.  Armsti-ong's  suggestion  the  author  has  ex- 
tended the  study  of  dibroaiocamphor  in  the  hope  of  explaining  its 
relationship  with  monobromocamphor,  and.  at  the  same  time  of 
throwing  further  light  on  the  nature  of  camphor  itself.  The  ex- 
periments form  part  of  a  comprehensive  series  now  being  carried 
on  in  the  Central  Technical  College  Laboratory  with  the  object  of 
investigating  the  behaviour  of  the  substituted  derivatives  of  camphor 
generally. 

Whereas  dilute  nitric  acid  is  without  action  on  a-dibromocamplior, 
spontaneous  development  of  heat  is  observed  to  attend  its  dissolu- 
tion in  the  fuming  acid  (d.  1*5j!),  the  action  culminating  at  about 
70°  in  brisk  evolution  of  red  fumes.  The  chief  product  is  a  colour- 
less solid,  which  crystallises  from  alcohol  in  long,  prismatic  needles 
melting  at  152°.  On  analysis  this  has  given  the  following  results  : 
Carbon,  o6"86  and  3695;  hydrogen,  4;38  and  436;  bromine,  4913, 
49*50,  and.  49"20, — the  values  calculated  for  the  formula  CioHigBrjO-, 
being  37'03  carbon,  3*70  hydrogen,  and  49-38  bromine,  it  seems  prob- 
able that  by  the  action  of  nitric  acid  two  atoms  of  hydrogen  in  di- 
bromocamphor  are  displaced  by  an  atom  of  oxygen.  The  substance 
is  neutral  in  character,  and  does  not  appear  to  be  acted  on  either 
by  phenylhydrazine  or  by  hydroxylamine ;  hot  sodium  ethoxide 
converts  it  into  a  substance  soluble  in  alkalis,  which  does  not 
contain  bromine. 

When  the  solution  of  the  new  derivative  in  hot  alcohol  is  digested 
with  zinc  dust  and  ammonia  it  is  reduced.  The  product  crystallises 
in  thin,  lustrous,  hexagonal  plates  melting  at  159°,  On  analysis  it 
is  found  to  contain  48*81  carbon,  6"08  hydrogen,  32"44  bromine ;  the 
values  calculated  for  CioHisBrOj  being  48"98  carbon,  5*30  hydrogen, 
32*65  bromine.  This  compound  has  phenolic  properties,  and  forms 
a  dark  green,  crystalline  copper  salt,  but  remains  unchanged  when 
heated  on  the  water  bath  with  acetic  anhydride  and  sodium  acetate. 
Sodium  ethoxide  has  no  action  on  it ;  on  treatment  with  bromine  it 
is  reconverted  into  the  original  dibromo-compound  (m.  p.  152°). 

On  adding  fuming  nitric  acid  to  the  solution  of  the  monobromo- 
derivative  in  glacial  acetic  acid,  the  liquid  acquires  a  green  colour, 
and  on  warming  it  a  violent  action  is  set  up,  red  fumes  being  evolved. 
In  this  way  a  nitro-derivative  is  obtained  crystallising  in  colourless 
needles  which  melt  at  125°,  containing  carbon,  40*82 ;  hydrogen, 
4*82  ;  bromine,  29*70 ;  nitrogen,  5*56.  The  values  calculated  for 
CgHigBrO-NOo  being  41*22  carbon,  4  58  hydrogen,  3o*53  bromine, 
and  5*34  nitrogen,  it  appears  that,  simultaneously  with  nitration, 
elimination  of  a  carbouyl  group  has  taken  place,  a  change  which  is  in 
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some  respects  comparable  with  the  formation  of  snlpliocamphylic 
acid  from  camphoric  acid.  When  this  nitro-componnd  is  reduced  in 
alcoholic  solution  with  zinc  dust  and  ammonia,  bromine  is  eliminated, 
and  a  colourless  nitrogenous  substance  is  formed,  crystallising  from 
boiling  water  in  lustrous  laminas  which  melt  at  159 — 162°. 

A  remarkable  feature  of  the  change  undergone  by  a-dibromo- 
camphor  in  contact  with  fuming  nitric  acid,  is  the  formation  of  a 
small  quantity  of  ordinary  monobromo-camphor  melting  at  76°. 

It  is  proposed  to  study  the  behaviour  of  other  camphor  derivatives, 
especially  bromochlorocamphor  and  dichlorocamphor,  towards  nitric 
acid.  From  the  former  a  new  substance  has  already  been  obtained, 
together  with  monobromocamphor.  The  nevv  product  crystallises  in 
fine  silky  needles  melting  at  143'-i>°  ;  on  reduction  it  yields  a  phenolic, 
monohalo'id  derivative  from  which  it  may  be  reproduced  by  bromina- 
tion.  The  description  of  these  compounds  is  reserved  for  a  later 
communication,  together  with  the  products  of  the  snlphonation  of 
a-dibromocamphor,  which,  it  is  found,  may  be  effected  without 
difficulty. 

*4.  "Acid  sulphate  of  hydroxylamine."    By  E.  Divers,  M.D.,  F.R.S. 

The  author  has  prepared  crystalline  hydroxylamine  hydrogen 
sulphate,  NH20H,H2S04,  b}'  acting  on  solid  hydroxylamine  hydro- 
chloride with  the  calculated  quantity  of  sulphuric  acid.  When  the 
first  action  is  over,  the  product  is  heated  during  several  hours  at  100° 
to  expel  hydrogen  chloride,  and  the  cold  viscid  liquid  left  in  a  desic- 
cator until  it  has  set  to  a  translucent  mass  of  prismatic  crystals. 
These,  after  drying  on  a  porous  tile,  were  analysed,  and  furnished 
results  agreeing  with  those  calculated  from  the  formula. 

*5.  "  The  hypophosphites  of  mercury  and  bismuth."    By  S.  Hada. 

Attempts  to  prepare  a  mercurous  hypophosphite  were  unsuccessful. 
By  acting  on  a  solution  of  mercuric  or  mercurous  nitrate  with  potas- 
sium hypophosphite,  a  white,  unstable  precipitate  of  the  double  mer- 
curous nitrate  and  hypophosphite,  HgH2P02,HgNOv,H20,  is  obtained. 
This  salt  explodes  when  heated  al)ove  100°. 

Bismuth  hypophosphite,  Bi(H2P02)3,H;iO,  is  readily  prepared  by  add- 
ing a  solution  of  bismuth  nitrate  to  a  solution  of  potassium  hypo- 
phosphite. It  is  a  white,  crystalline  powder,  which  is  fairly  stable 
when  dry.  When  strongly  heated,  this  salt  decomposes  in  accord- 
ance with  the  equation  3Bi(H2P02)3  =  2Bi  +  Bi(P0,)3  +  6P  +  QH^O. 


6.  "  Kamala.    Pai-t  11."    By  A.  G.  Perkin. 

The  three  acids  melting  respectively  at  282°,  226°,  and  232°,  pro- 
duced by  the  action  of  nitric  acid  on  rottlerine  (Trans.,  1893,  982), 
have  been  prepared  in  larger  quantity  and  re-examined,  with  the  result 
that  they  were  found  to  contain  nitrogen,  and  to  consist  of  ortho-  and 
paranitroci7inamic  acids  and  paraiuf robe nzoic  acid.  Paranitrobetizalde- 
hyde  was  also  isolated  from  among  the  products  of  this  action. 
Paranitrobenzoic  acid,  also  obtained  in  a  similar  way  from  the  resins 
of  high  and  low  melting  points  and  isorottlerine  (Trans.,  1893,  986, 
989,  990),  results  evidently  from  the  oxidation  of  the  paranitrocin- 
namic  acid  which  is  first  formed. 

Crystalline  metallic  compounds  of  rottlei'ine  have  been  prepared 
having  respectively  the  formulae  CssHjgOgNa,  C33H29O9K,  (Ca3H2909)2Ba, 
{C^Ji.naOg)iPh,  and  CasH-^jOgAg,  showing  that  rottlerine  must  be  repre- 
sented as  CsaHsiiOg,  or  three  times  the  formula  CnHmOa  originally 
assigned  to  it  by  Anderson  (Uditi.  Xew.  Phil.  /.,  1,  300).  These 
results  point  also  to  the  probability  that  rottlerine  is  a  monobasic 
acid,  C32Ho90:-COOH. 

When  boiled  with  sodium  carbonate  solution  rottlerine  is  decomposed 
yielding,  together  Avith  resinous  products,  a  substance  crystallising 
in  garnet-coloured  prisms,  to  which  the  formula  CegHoeOs  has  been 
provisionally  assigned.  It  is  insoluble  in  aqueous  alkalis,  except 
in  presence  of  alcohol.  For  this  substance  the  name  rottleroae  is 
proposed. 

7.  "  The  action  of  aqueous  potassiiiin  cyanide  on  gold  and  silver  in 
presence  of  oxygen."  By  J.  S.  Maclaurin,  B.Sc,  University  Coiieie, 
Auckland,  New  Zealand. 

This  is  a  continuation  of  a  paper  (Trans.,  1893,  724 — 738)  in  whicli 
the  interaction  of  gold  and  potassium  cyanide — the  basis  of  the  now 
extensively  applied  Mac  Arthur-Forrest  or  Cassell  process — was  in- 
vestigated. 

Further  results  are  quoted  proving  the  necessity  of  oxygen.  The 
rate  of  dissolution  of  gold  in  potassium  cyanide  solutions  is  reinvesti- 
gated, and  that  of  silver  is  also  determined.  The  rate  of  dissolution 
increases  as  the  concentration  of  the  solution  decreases,  reaching  a 
maximum  when  solutions  containing  0'25  per  cent,  are  used,  and  then 
decreasing.  It  is  also  shown  that  the  ratio  of  the  gold  dissolved  by  any 
given  cyanide  solution  to  that  of  the  silver  dissolved  by  the  same 
solution  is  approximately  the  ratio  of  their  atomic  weights.  The 
remarkable  variations  in  the  solubility  of  gold  and  silver  may  be  ex- 
plained by  the  fact  that  the  solubility  of  oxygen  in  cjanide  solutions 
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decreases  as  the  concontration  increases,  and  tliat  the  solvent  po-wer 
of  tlie  strong  solutions  is  thus  rendered  less  than  that  of  the  weaker 
.solutions  which  are  capable  of  taking  up  more  oxygen.  The  relations 
i>f  the  gold,  silver,  and  oxygen  dissolved   are  shown  in  a  table  under 

headings —— and —? ,  and  it  is  pointed  out  that  if  the  amount  of 

gold  or  silver  dissolved  depend  solely  on  the  quantity  of  oxygen   in 

solution,  the  values  and  — ^   should  be  constant ;    actually  these 

values  gradually  decrease  as  the  concentration  of  the  solution  in- 
creases. Therefore  in  the  more  concentrated  solutions  there  is  less 
metal  dissolved  than  the  amount  of  oxygen  in  solution  apparently 
demands.  This  points  to  some  retarding  action  on  the  motion  of 
the  oxygen  molecules.  As  it  seemed  probable  that  viscosity  would 
have  such  a  retarding  action,  the  rates  of  dissolution  of  gold  and 
silver  were  determined  in  cyanide  solutions  rendered  more  viscous  by 
the  addition  of  various  substances  such  as  sugar  and  glycerol  vrhicli 
might  be  assumed  to  exert  no  chemical  influence  on  the  solubility  of 
these  metals.  The  results  show  that  the  assumption  is  correct. 
Moreover,  the  viscosity  coefficients   of  cyanide  solutions  of  varying 

strengths  were  determined,  and  the  values  — —  and  —^  were  calcu- 
lated by  the  aid  of  a  formula  previously  given ;  these  agree  very 
closely  with  those  found,  showing  that  the  rates  of  dissolution  of  gold 
and  silver  are  proportional  to  the  amount  of  oxygen  in  solution  and 
to  the  coefficient  of  viscosity. 

8.  "  The  crystalline  form  of  the  isomeric  dimethylpimelic  acids."    By 
William  J.  Pope. 

In  order  to  obtain  confirmatory  evidence  of  the  distinct  nature  of 
the  two  dimethylpimelic  acids  isolated  by  Dr.  Kipping,  a  crystallo- 
graphic  examination  of  the  two  products  was  undertaken. 

The  acid  melting  at  81 — 81"5° — paradimethylpimelic  acid — crystal- 
lises on  spontaneous  evaporation  of  its  aqueous  solution  in  minute, 
colourless  rhombohedra  belonging  to  the  raonosymmetric  system,  and 
showing  the  forms  c  {001},  a  {100},  and  m  {110}  ;  in  one  ca.<5e  a  face 
of  the  form  p  {111}  was  observed  ;  a:h  :  c  =  i-26'o  :  1  :  1-062.  /i  = 
43"  23'.  It  sometimes  crystallises  in  flat  rhomboidal  plates  showing 
the  forms  c  {001},^  {HI})  and  p'  {111},  which  have  the  same  crys 
tulline  form  as  the  I'hombohedra. 

The  acid  melting  at  70 — 76"5° — autidimethylpimelic  acid — crystal- 
lises from  its  aqueous  solution  in  small  orthorhombic  ])ri.sms  showing 
the  forms  m  {110}  and  jo  {101}  ;   u  :  b  :  c  =  0-821  :  1  :  2-802.      A  well- 


defined  ortliorhomV)ic  interference  figure  of  large  axial  angle  is  seen 
through  the  face  p  (101)  ;  the  optic  axial  plane  is  parallel  to  b  (010). 
The  crystallographic   comparison  of  the   two  acids  thus  confirms 
their  chemical  dissimilarity  in  the  most  striking  way. 

9.  "  Oxidising  action  of  ammonia  solution  on  some  metals."    By  W.  R. 

Hodgkinson  and  Lieut.  N.  E.  Bellairs,  R.A. 

That  an  oxidation  takes  place  when  copper,  moistened  with 
ammonia  solution,  is  placed  in  contact  with  air  seems  to  be  generally 
known  (Schonbein,  Ber.  Ak.  B.,  1856,580;  /.  B.,  56,  311;  Ann. 
Chim.  PJujs.,  [4],  1,  381  ;   Peligot,  Comj^t.  rend.,  47,  1034). 

Undoubtedly  both  copper  and  ammonia  become  oxidised  in  this 
case.  As  other  melals  dissolve  to  some  extent  in  ammonia  solution, 
the  authors  have  determined  whether  any  similar  oxidation  took  place 
under  ordinary  conditions  of  temperature. 

As  might  be  expected,  those  metals  which  form  soluble  double 
salts  with  ammonium  salts  are  most  acted  on  by  ammonia  solution. 

Zinc,  nickel,  and  cobalt  are,  after  copper,  most  rapidly  attacked,  a 
considerable  amount  of  metal  in  each  case  being  dissolved.  Lead 
dissolves  more  slowly,  and  iron,  magnesium,  and  aluminium  do  not 
appear  to  dissolve  at  all. 

In  the  case  of  copper,  the  formation  of  nitrite  is  detectible  after  10 
minutes'  contact  of  the  metal  and  ammonia  in  presence  of  air.  To 
m^ke  a  comparative  test,  the  metals  mentioned  were  exposed  in  small 
pieces  to  ammonia  solution  and  air  in  similar  flasks  covered  only  with 
watch  glasses  dui-ing  48  hours.  They  were  then  examined  for  nitrite 
or  nitrate  by  (1)  potassium  iodide,  (2)  ferrous  sulphate,  and  (3) 
naphthylamine  sulphanilic  acid. 

Zinc,  nickel,  lead,  magnesium,  aluminium,  iron,  and  palladium  in 
foil  failed  to  form  any  nitrite. 

The  nickel  was  obtained  from  nickel  carbonyl.  After  more  than  a 
Aveek's  exposure  to  the  ammonia,  although  it  formed  a  deep  blue 
solution,  no  trace  of  nitrite  was  found.  Cobalt,  however,  even  after 
12  hours,  afforded  a  very  appreciable  amount  of  nitrite,  the  amount 
appearing  to  inci'ease  regularly  with  the  time  of  exposure. 

10.  "  Action  of  magnesium  on  some  phenylhydrazine  compounds."    By 

W.  R.  Hodgkinson  and  A.  H.  Coote. 

In  a  note  to  the  Society  (Proc,  137,  p.  80)  the  authors  descinbed 
very  shortly  the  action  of  magnesium  ou  phenylhydrazine. 

This  metal  acts  on  the  acid  derivatives  with  less  violence  than 
on  phenylhydrazine  itself,  but  it  is  still  energetic  when  the  mag- 
nesium is  employed  in  the  form  of  filings. 
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Acetylplienylhydrazine,  CeHsNHNHCOCHg,  melting  at  128°,  was 
mixed  with  magnesium,  filings  and  heated  somewhat  quickly  in  a 
retort  to  a  little  above  its  boiling  point ;  there  was  considerable 
frothing  and  evolution  of  gases,  which  proved  to  be  hydrogen  and 
nitrogen  ;  the  water  over  which  they  were  collected  contained  much 
ammonia.  Other  products,  condensed  before  reaching  the  water, 
were  benzene,  aniline,  acetanilide  and  ammonium  acetate,  with  a 
little  unchanged  acetphenylhydrazine.  The  retort  residue  contained 
magnesium  acetate,  magnesium  oxide,  and  some  carbonaceous 
matter. 

It  seems  probable  that  the  first  attack  of  the  magnesium  is  on  some 
of  the  acetyl  groups,  which  thus  furnish  hydrogen,  which,  in  turn, 
splits  up  other  molecules  of  the  acetylphenylhydrazine  into  aniline, 
benzene,  &c. 

The  action  is,  therefore,  somewhat  different  from  that  of  the 
metal  on  phenyihydrazine. 

Acetanilide,  phthalanil,  and  several  other  anilides  can  be  distilled 
over  magnesium  without  appreciable  action  or  change. 

Benzoylphenylhydrazine  behaves  like  the  acetyl  compound.  The 
products  of  the  action  of  magnesium  are  hydrogen,  nitrogen,  am- 
monia, benzene,  aniline,  and  ammonium  benzoate. 

So  far  the  amounts  of  benzene,  aniline,  and  acetanilide  obtained 
indicate  that  ^(CeHsN'HNHCOCHs)  gives  2(C6H5NH2)  +  CJl,  + 
CeHoNHCOCHa  +  3NH3;  the  other  products  are  still  undetermined. 

11.  "  Refraction  equivalents  of  the  elements  and  the  periodic  law."    By 

R.  M.  Deeley. 

In  this  paper  it  is  shown  that  the  refraction  equivalents  of  the 
elements  for  the  most  part  fall  into  line  with  the  modiKed  periodic 
arrangement  of  the  elements,  which  the  author  has  previously  sug- 
gested (Trans.,  1894). 


At  the  next   meeting  on  Thursday,    February   7th,   the  following 
papers  will  be  read  : — 

"The  electromotive  force  of  an  iodine  cell."      By  A.   P.   Laurie, 
M.A. 

"The  action  of  heat  on  ethylic  /:J-amidocrotonate."     By  Dr.  Collie. 
"The  acidimetry  of  hjdrofiuoric  acid."     By  Professor  Haga. 
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J.  Norman  Collie.         F.  Grant  Hooper.       J.  Woodward. 

a.  Bannister.  JVni.  Harkness.  Jas.  Hy.  Bobbins. 

H.  J.  Helm. 
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Gerrans,  Henry  Tresawna^  M.A., 

20,  St.  John  Street,  Oxford. 
Fellow,  Mathematical  Lecturer,  and  Tutor  of  "Worcester  College, 
Oxford.     Bein^  desirous  of  studying  Stereochemistry  from  a  mathe- 
matical   standpoint,    and  having-    served   as    Examiner  in  the   Final 
Honour  School  of  N'atural  Science  at  Oxford. 

William  Odling.  W.  W.  Fisher.  V.  H.  Yeley. 

John  Watts.  J.  E.  Marsh.  William  Esson. 

Goldfinch,  George, 
Hendon,  X.W. 
Pharmaceutical  Chemist.     Member  of  the  Pharmaceutical  Society. 
Passed  Major  Examination,  1864.     Attended  the  course  of  Lectures 
of  the  Pharmaceutical  Society's  School  under  Professors  Beutley  and 
Redwood. 

M.  Carteighe.  A.  E.  Barclay. 

Henry  O.  Huskisson.  Thos.  Greenish. 

A.  A.  Wood.  Fred.  W.  Warrick. 

Chas.  Umney. 

Grant,  Donald  St.  John,  M.A.,  M.B., 

Lahore,  India. 
Surgeon-Major,  Bengal  Medical  Staff.    Chemical  Examiner  Punjab 
Government.     Professor  of  Chemistry  Lahore  Medical  College. 
J.  Emerson  Reynolds.  Emil  A.  Werner. 

Hugh  Ramage.  Richai-d  J.  Moss. 

W.  E.  Adeney. 

Grime,  Herbert, 

11,  Church  Road,  Chorlton-cum- Hardy,  Manchester. 
Sub- Inspector  Science  and  Art  Department  Associate  and  Prize- 
man in  Chemistry,  Royal  College  of  Science,  London,  1891.  Teaching 
Scholar,  Royal  College  of  Science,  1891-9-4.  Assistant  Examiner 
in  Chemistry,  Science  and  Art  Department.  Sole  Lecturer  and 
Demonstrator  in  Chemistry,  Westbourne  Park  Institute  (Session 
1891-92),  and  Temporary  Chief  Lecturer  and  Demonstrator  in 
Chemistry,  People's  Palace,  1894. 

T.  E.  Thorpe.  F.  R.  Japp. 

Percy  F.  Frankland.  William  A.  Tildeu. 

W.  Palmer  Wynne.  R.  L.  Taylor. 

William  Tate. 

Hanson,  Weldon, 

30,  Baker  Street,  Middlesboro'-on-Tees. 
Analytical  Chemist,   Clarence   Iron  Works,   Middlesboro".     Have 
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been  10  years  in  Laboratory  in  connection  with  the  manufacture   ">£ 
iron,    steel,    salt,    and    ammonia   alkali.       Assistant    to  the   late    H. 
Rocholl,  Esq.,  F.C.S.,  F.I.C.,  and  Monsieur  A.   Japuis,  of  the  Ecole 
Centrale,  Paris.      Studied  under  A.  Scott,  Esq.,  D.Sc,  M.A.,  F.C.S. 
Lowthian  Bell.  Th.  Schloesing.  J.  E.  Stead. 

Jno.  A.  Jones.  Alexander  Scott. 

Harris,  Harry, 

The  Pulo  Brani  Smelting  "Works,  Singapore. 
Metallursriral  Chemist.      Chemist  and  Assayer  to   the    Pulo   Brani 
Smelting  Works   of  the   Straits    Trading   Company,  Singapore.     An 
Associate  of  the  Royal  College  of  Science,  South  Kensington. 
T.  E.  Thorpe.  W.  C.  Roberts-Austen. 

T   K.  Rose.  Alfred  W.  Soward. 

Chapman  Jones.  Geo.  Chaloner. 

Harris,  Walter, 

Campbell  Cottasre,  Belfast. 
Senior  Natural  Science  Master.  As  Student :  Honourmau  of  South 
Kensington  ;  1st  B.Sc,  London  Uniuersity ;  late  Scholar  of  St.  John's 
College,  Cambridge  ;  B.A.,  1st  Class  Natural  Science  Tripos,  1886. 
As  Teacher  :  Late  Assistant  University  Demonstrator  in  Biology 
(Cambridge)  ;  late  Science  Master  of  Heidelberg  College,  now  of 
Campbell  College,  Belfast;  Ph.D.  (Heidelberg  University).  Paper 
contributed  to  Berichte  d.  deufsch.  Chem.  Ges.,  jointly  with  Professor 
Victor  Meyer,  "  Ueber  den  Molecularzustand  der  Calomeldampfes  " 
(Ber.,  1894,  27,  1482),  also  "  Ueber  die  Dampfdichte  des  HgCl,  und 
d.  PCI3  bei  Temperatura  iiber  1000°  C."  (Inaug.  Diss.,  Heidelberg, 
1894). 

Professor  Victor  Meyer.  G.  D.  Liveing. 

S.  Ruhemann.  A.  Hutchinson. 

T.  H.  Easterfield. 
Hastings,  Hugh, 

10,  Yew  Tree  Road,  Kidderminster. 
Analytical   Chemist.     Analytical   Chemist  to  Messrs.    Woodward, 
Grosvenor,  and  Co.,  Limited.     Lecturer  on  Dyeing  at  the  School   of 
Science,    Kidderminster.     Associate  of  the    Institute   of   Chemistry. 
Senior  Brown  Scholar  at  the  Yorkshire  College,  Leeds. 

Arthur  Smithells.  J.  J.  Hummel. 

Herbert  Ingle.  William  Duncan. 

H.  E.  Hadley.  Charles  H.  Bothamley. 

Hatfield,  John  Adams, 

89,  Bridge  Street,  Wednesbury. 
Student,  Rojal  College  of  Science,  London.     Associate  of  the  In- 
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stitute  of  Cbemistiy.     Four  years'  Chemical  stndy  at  Mason's  College, 
Birmingliam. 

William  A.  Tilden.  W.  W.  J.  Nicol. 

Sidney  Williamson.  Thomas  Turner. 

Walter  G.  McMillan. 
Hudson,  Percy, 

48,  Alexandra  Road,  Burton-on-Trent. 
Chemical  Assistant.  Studied  Chemistry  at  the  Cambridge  Uni- 
versity Laboratory.  Attended  lectures  at  King's  College,  London, 
on  Bacteriology.  Studied  special  Chemistry  of  Brewing  under 
Matthews  and  Lott.  At  present  engaged  in  research  work  under 
Matthews  and  Lott,  Analytical  Chemists,  Burton-on-Trent.  Holds 
1st  Class  Certificate  of  City  of  London  Guilds  in  Brewing. 

W.  J.  Sell.  H.  J.  H.  Fenton.         Thomas  H.  Easterfield. 

Chas.  Geo.  Matthews.  Adrian  J.  Brown. 

C.  0' Stdlivan.  A.  L.  Stern. 

Joseph,  Edgar, 

42,  Brondesbury  Road,  Kilburn,  X.W. 
Assistant  Demonstrator  at  Westbourne  Park  Institute  Chemical 
Laboratory.  Have  studied  Chemistry  for  five  years.  Hold  1st  Class 
Advanced  Practical  and  Theoretical  Certificate  from  South  Kensing- 
ton. Assistant  Demonstrator  with  Mr.  Brown.  At  present  doing 
special  work  in  "  Chemical  Manipulation  "  for  Honours  Examination 
at  Westbourne  Park  Institute. 

Fredk.  Wm.  Brown.  W.  P.  Hatton. 

George  Smith.  E.  Francis  Smith. 

Sidney  Smith.  E.  G.  Conrad. 

Kenyon,  Richard  Ernest, 

Ashville  College,  Harroo-ate,  Yorkshire. 
Science  Master  at  Ashville  College,  Harrogate.     Gained  the  Degree 
of  B.Sc.  (Honours  Chemistry)  of  Victoria  University.     Late  Scholar 
of  University  College,  Liverpool. 

J.  Campbell  Brown.  Charles  A.  Kohn. 

Herbert  B.  Stocks.  J.  Rymer  Young. 

W.  Collingwood  Williains.  G.  T.  W.  Newsholme. 

Kingdon,  George  Holman, 

Taddyforde  House,  Exeter. 
Senior  Demonstrator  in  Chemistry  at  the  Exeter  Technical  College. 
Three  years'  course  at  Merton  College,  Oxford,  taking  a  2nd  Class  in 
the  Final  Honour  School  of  Chemistry. 

W.  W.  Fisher.  Arthur  W.  Clayden.         John  Watts. 

J.  E.  Marsh.  V.  H.  Veley.  William  Esson. 
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Kirkaldy,  Patrick  Henry,  A.I.C.  by  Examination. 

68,  East  India  Road,  Poplar,  E. 
Assistant    Demonstrator    in    the    Chemical    Laboratory,     King's 
College,  London.     Daniell  Scholar  in  Chemistry,  King's  College,  in 
1894. 

John  M.  Thomson.  Herbert  Jackson. 

W.  D.  Halliburton.  G.  N.  Huntly. 

C.  A.  Mitchell.  Otto  Hehner. 

G.  E.  Ogdon. 

Marshall,  Arthur, 

65,  Fairholme  Road,  West  Kensington. 
Chemist  to  Messrs.  Cogswell  and  Harrison,  gunmakers.     Associate 
of  the  City  and  Guilds  of  London  Institute. 

Henry  E.  Armstrong.  F.  Stanley  Kipping. 

Arthur'  R,  Ling.  Heniy  A.  Miers. 

W.  J.  Pope. 

McVey,  William  Baxter, 

301,  Saratoga  Street,  Boston,  Mass.,  U.S.A. 
Pharmaceutical  Chemist.  Professor  of  Chemistry,  College  of 
Physicians  and  Surgeons,  Boston.  Graduate  New  Brunswick, 
Canada  Pharmaceutical  Society,  and  Ontario  College  of  Pharmacy, 
Toronto,  Canada.  Government  Examiner  in  Chemistry  to  Pharma- 
ceutical Society  of  New  Brunswick,  Canada,  for  two  terms,  three 
years  each.  Late  of  the  Chemical  Department,  Boston  Dental 
College.  "  Chemistry  of  the  Creation  " — "  Chemical  Importance  of 
the  Ptomains  in  Medico-legal  Analysis." 

Alfred  H.  Mason.  R.  C.  Woodcock. 

E.  B.  Shuttleworth.  S.  W.  Williams. 

J.  H.  Wainivrighf.  James  H.  Stebbins,  jun. 

E.  G.  Love. 

Meldnim,  Robert, 

27,  Lansdowne  Road,  S.W. 
Chemist.     Chemist  to  Messrs.  Doulton  and  Co.,  Lambeth,  S.E. 
W,  C.  Roberts- Austen.  James  Dewar. 

F.  A.  Abel.  Vivian  B.  Lewes. 

W.  Kellner. 

Niblett,  Harry  Edward, 

Eldon  Lodge,  Hewlett  Road,  Cheltenham. 
University  Extension   Lecturer.     B.A.   (Oxon).      1st   Class  Final 
Honour  of  Natural    Science   (Oxford,  June,    1890).      Late  Natural 
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Science  Scholar  of  Trinity  College,  Oxford.  Formerly  Royal  Ex- 
hibitioner of  the  Science  and  Art  Department.  Associate  of  the 
Royal  College  of  Science,  Dublin.  Lecturer  en  Chemistry  and 
Agricultural  Science  to  the  Delegates  of  the  Oxford  University  Ex- 
tension and  to  the  Somerset  County  Council.  Late  Lecturer  to  the 
County  Council  of  Shropshire. 

John  Conroy.  Charles  H.  Bothamley. 

Percy  Elford.  A.  Vernon  Harcourt. 

Frank  Pullinger.  J.  A,  Gardner. 

D.  H.  Nagel. 

Offord,  James  Albert, 

46,  St.  Giles  Street,  Norwich,  now  at  Suva,  Fiji. 
L.R.C.P.,   London,  1889  ;  M.R.C.S.,  England,  1889.     Late  House 
Surgeon,   London   Hospital,    &c.     Divisional   Surgeon   appointed   by 
the    Colonial   Board.       Desires    admission    as    being    interested    in 
Chemistry  in  connection  with  Biological  and  Sanitary  Science. 
Francis  Sutton.  F,  Napier  Sutton. 

John  R.  Skelton.  A.  B.  Golden. 

B.  S.  Gahill. 

Powell,  Harry  James, 

530,  Lordship  Lane,  S.E. 

Glass  Manufacturer.  Member  of  the  firm  of  James  Powell  and 
Sons,  of  "Whitefriars,  E.C.  Practical  knowledge  of  glass  making  and 
working. 

Henry  E.  Armstrong.  W.  J.  Russell. 

David  Howard.  W.  J.  Pope. 

Gerald  T.  Moody.  F.  Stanley  Kipping. 

Martin  0.  Forster.  W.  Palmer  Wynne. 

Robinson,  Herbert  Lewin, 

9,  Lloyd  Street,  W.C. 
Chemical  Lecture  Assistant,  Guy's  Hospital.    Assistant  in  Chemical 
Laboratory  of  Guy's  Hospital  since  January,  1892.     Author  of  article 
"  The  Presence  of  Vanadium  in   Commercial   Caustic  Soda  "  {Chem. 
News,  October  20,  1894). 

Thos.  Stevenson.  Charles  E.  Groves. 

John  Wade.  Norman  Leonard. 

R.  Bodmer. 

Sharrott,  Thomas  Chilwell, 

Grendon  Lodge,  Atherstone  ;  21,  Oakley  Crescent,  S.W, 
Student  of  the  Royal  College  of  Science,  London,     Associate  of  the 
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Institute  of  Chemistry.  Qualified  in  Chemistrj  for  Associateship  of 
Royal  College  of  Science.  Student  of  Chemistry  at  Mason  College, 
Birmingham,  for  two  years. 

William  A.  Tilden.  T.  E.  Thorpe. 

W.  Palmer  Wynne.  Chapman  Jones. 

Alfred  E.  Tatton. 

Stephenson,  Herbert  Frederick, 

10,  Muschamp  Road,  East  Dulwich,  S.E. 
Analytical  Chemist.     Associate  of  the  Royal   College  of  Science, 
London.     Assistant  to  Mr.  Charles  E.  Groves,  F.R.S. 

Charles  E.  Groves.  T.  E.  Thorpe. 

W.  R.  Hodgkinson.  Chapman  Jones. 

A.  E.  Tutton.  William  A.  Tilden. 

Sueur,  Henry  R.  Le,  B.Sc.  (Lond.), 

Chemical  Laboratory,  St.  Thomas's  Hospital,  S.E. 
Assistant  Demonstrator  of  Chemistry,  St.  Thomas's  Hospital 
Medical  School.  Studied  Chemistry  at  University  College,  London, 
from  1889  to  1893.  Bachelor  of  Science  (London).  A.I.C.  (by 
examination).  Joint  Author  with  Dr.  Collie  of  paper  on  the  "  Salts 
of  Dehydracetic  Acid  "  (J.  Chem.  Soc,  1894). 

Wyndham  R.  Dnnstan.  William  Ramsay. 

J.  Norman  Collie.  R.  T.  Plimpton. 

Walter  H.  Ince. 
Warrington,  Thos.  C, 

1,  Charles  Street,  Hanley,  Staff. 
Student  of  Chemistry  at  University  College,  Aberystwyth,  and  at 
Jesus  College,  Oxford.     B.A.  Hons.,  Nat.  Sci.  (Chem.),  Oxford,  1894. 
Now  engaged  in  Chemical  Work  at  the  Museum,  Oxford. 
D.  H.  Nagel.  W.  W.  Fisher. 

V.  H.  Veley.  J.  E.  Marsh. 

J.  A.  Gardner.  John  Watts. 

Williams,  David  John, 

Ty  Newydd  Farm,  Gam  Dolbenmaen,  Carnarvon. 
Agricultural  Chemist.  Exhibitioner  of  the  University  College  of 
North  Wales,  where  I  studied  Agriculture  and  the  allied  Sciences  for 
two  Sessions.  Studied  Agriculture  and  Agricultural  Chemistry  at 
the  Government  Agricultural  Institution,  Glasneviu,  Dublin.  Since 
October,  1892,  have  studied  at  the  Royal  College  of  Science,  South 
Kensington,  and  have  completed  the  final  courses  in  Agriculture  and 
Agricultural  Chemistry. 

Chapman  Jones.  T.  E.  Thorpe.  W.  Palmer  Wynne. 

A.  E.  Tutton.  James  J.  Dobbie. 
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Williams,  Evan, 

Rochdale  Road  Gas  Works,  Manchester. 
Chemist   and  Gas  Examiner.     Chemist  and  Gas  Examiner  to  the 
Manchester  Corporation  Gas  Works  during  the  last  13  years,  during' 
eight    of   which    I  was  Assistant    under  the    late    Dr.   John   Leigh 
M.R.C.S.,  Medical  Officer  of   Health  acd  Chemist  to  the  Manchester 
Corporation. 

S.  H.  M.  Davy.  F.  Stanley  Kipping. 

Wilfrid  Irwin.  H,  B.  Dixon. 

IF.  H.  Perhin,  jun. 

Wilson,  Harry, 

146,  High  Street,  Southampton. 
Manufacturing  Pharmaceutical  Chemist.     Fellow  of  the  Institute 
of   Chemistry.     Joint  Author  of  ''  Proximate  Analysis  of  Colubrina 
RecUnata." 

F.  Baden  Benger.  M.  Carteighe. 

J.  Carter  Bell.  William  Thomson. 

Alfred  E.  Allen.  Thos.  Tijrer. 

David  Howard. 

Young,  Henry  Stow,  A.I.C., 

13,  Balham  Grove,  S.W. 
Assistant   in   the    Chemical    Laboratory    of    Mr.    G.    H.    Ogston. 
Studied  at  King's   College,   London,   during  the    Sessions  1890-93. 
Daniell   Scholar  in   Chemistry,  1893.     Since  that  time  Assistant  in 
Messrs.  Ogston  and  JMoore's  Laboratory. 

John  M.  Thomson.  Herbert  Jackson. 

G.  H.  Ogston.  C.  A.  Mitchell. 

Of  to  SeJiner. 
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Hill,  Edward  Herbert, 

Colonial  Bank  of  New  Zealand,  Duuedin. 
Metallurgist.     Gold  Assayer  and  Analytical  Chemist. 
David  Wilkinson,  A.R  S.M. 
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February  7th,  1895,     Dr.  Ai'mstrong,  President,  in  the  Chair. 

Messrs.  W.  Herbert  Walden,  Robert  H.  Wilson  and  J.  Young  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  "were  read  for  the  first  time  in  favour  of  Messrs. 
Eugen  Blume,  Russell  Ho.,  Trinity,  Edinburgh  ;  Virgil  Coblentz, 
Ph.D.,  M.A.,  115  W.  68th  Street,  Xew  York,  U.S.A.;  John 
Francis  Hutcbins  Gibbard,  362  Mare  Street,  Hackney ;  Alexander 
Gunn,  66  Finsbury  Park  Road,  N. ;  Evan  Lewis  Jones,  B.A.,  4  Bank 
Buildings,  Llandilo ;  John  McGlashan,  Cawnpore  Sugar  Works, 
Cawnpore,  India;  Lama  Gray  Patterson,  Washington,  Pa.,  U.S.A.; 
Thomas  Coke  Squance,  M.D.,  M.S.,  &c.,  4  Beauclerc  Terrace, 
Sunderland  ;  Alfred  F.  Theodosius,  B.A.,  Magdalen  College  School, 
Oxford;  George  John  Ward,  The  Cottage,  Hall  am  Fields,  Ilkeston. 

Of  the  following  papers  those  marked  *  were  read. 

*12.  "The  action  of  heat  on  ethylic  ye-amidocrotonate.  Part  11."    By 
J,  Norman  Collie,  Ph.D. 

In  Part  I  of  this  paper,  the  author  has  shown  that  when  ethylic 
y3-amidocrotonate  is  heated  it  condenses  to  form  a  pyridine  deriva- 
tive, ethylic  lutidone-monocarboxylate.  He  has  since  found  that  at 
least  three  other  nitrogenous  condensation  products  are  formed 
when  the  amidocrotonate  is  destructively  distilled. 

The  compound  which  is  formed  in  largest  quantity  is  ethoxy- 
lutidine  (a-z-dimethyl-a'-ethoxypyridine),  2C6HnX02  =  CgHiaXO  + 
NH?  +  CO  +  CO,   +  C2H4.     It  is  a  pleasant-smelling  liquid,  b.  p. 
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217 — 218"  (corr.).     It  forms  a  platinti-m  salt,  whiclT  melts  at  226° 
(corr.)  -vrith   mncL.  decomposition.     Wlien  heated  in  a  sealed  tnbe 
•with  fuming  hydriodic  acid,  ethylic  iodide  and  pseudolntidostyril  are 
produced. 

A  dimethylpyrrol  is  also  formed  in  small  quantities,  2C6H11NO2 
:=  CeHgN  +  2CO2  +  2C,H4  +  NHs  +  Ho.  This  dimethylpyrrol  seems 
to  be  identical  with  one  which  was  obtained  by  Ciamician  and 
Wiedel  by  destructively  distilling  gelatine.  Its  boiling  point  lies 
between  170°  and  175°.  It  has  also  been  obtained  by  Knorr  by 
reducing  isonitroso-ethylic  ^-amidocrotonate. 

A  third  substance  has  been  isolated  which  is  also  doubtless  a 
pyridine  derivative.  It  is  produced  by  the  following  reaction: 
2C6H„N02  =  CoH.N'aO  +  Eton  +  CHsCOOEt.  When  heated  with 
zinc  dust,  it  gives  a-picoline.  It  contains  a  hydroxyl  group,  for  it 
yields  a  monochloride  with  pentachloride  of  phosphorus.  It  is  pro- 
bably either  a-methyl-7-amido-a'-hydroxypyridine  or  a-methyl-a'- 
amido-7-bydroxypyridine.  It  does  not  diazotise  when  acted  on  with 
fuming  bydrochloric  acid  and  sodium  nitrite,  but  with  nitrous  fumes 
in  aqueous  solution  it  forms  a  curious  addition  product :  CeHgNjO 
+  NO2  +  H2O  =  CeHioNaOi. 

*13,  "  The  acidimetry  of  hydrogen  fluoride."    By  T.  Haga  and  Y.  Osaka. 

The  authors  have  separately  examined  the  behavio'ar  of  the  usual 
indicators  in  the  neutralisation  of  hydrofluoric  acid.  That  its  alkali 
salts  blue  litmus,  and  that  its  avidity  number  places  it  among  the 
vegetable  acids  rather  than  with  the  strong  mineral  acids,  appear  to 
be  the  only  two  facts  yet  recorded  bearing  upon  its  acidimetry. 

To  get  uniform  indications  it  was  found  necessary  to  have  not  only 
the  acid  pure,  but  the  titrating  solutions  also;  a  little  silica,  alumina, 
or  carbon  dioxide  affecting  the  titration  m.ore  than  it  would  in  the 
case  of  the  ordinary  mineral  acids. 

Phenolphflialein  is  the  best  indicator,  and  leaves  nothing  to  be 
desired  when  potash  or  soda  is  used  for  the  titration.  Bosolic  acid  is 
almost  equal  to  it,  and  can  be  used  besides  with  ammonia.  With 
both  indicators  the  change  of  colour  has  the  advantage  of  being  very 
evident  in  platinum  vessels. 

Both  cochineal  and  hrazil-u-ood  infusions  give  satisfactory  results. 
Brazil-wood  paper  shows  alkalinity  before  all  the  acid  is  neutralised, 
and  cannot,  therefore,  be  used.  Turmeric  paper  gives  fairly  good 
results.     Metliyl  orange  is  useless. 

Litmus,  lacmoid  and  phenacetolin  arc  all  capable  of  being  made  to 
yield  accurate  results  in  the  hands  of  an  experienced  person.  Some 
pecu^liarities  in  the  behaviour  of  litmus  are  described  in  the  paper 
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•which  suggest  the  conclusion  that  the  molecule  of  hydrogen  fluoride 
may  be  H3F3  or  HjFi. 

*14.  "  Composition  of  ancient  silver  ornaments  from  Pera."    By 
Miss  C.  Walker. 

The  two  ornaments  examined  were  foaud  in  the  ancient  graves  of 
lacas,  at  Chimbote,  and  they  were  analysed  in  the  Chemical  Labora- 
tory of  the  University  of  Virginia.  Both  ornaments  were  covered  by 
a  thin  crust,  chiefly  composed  of  silver  chloride  and  a  basic  copper 
carbonate  in  the  one  case,  and  of  cuprous  oxide  in  the  other.  One 
ornament  was  a  silver  plate  composed  of  S5'2i  per  cent,  of  silver, 
13'y6  per  cent,  of  copper  and  015  per  cent,  of  gold.  The  other 
ornament  was  a  ring,  joined  by  soldering  the  ends  of  a  flat  metallic 
band.  This  consisted  of  25"51  per  cent,  of  silver,  7209  per  cent,  of 
copper,  0'25  per  cent,  of  gold,  1"21  per  ceat.  of  ii'on,  O'o  per  cent,  of 
zinc  and  about  01  per  cent,  of  lead.  The  iron,  lead  and  zinc  were 
probably  derived  from  the  solder. 

It  would  seem  that  these  ornaments  had  been  made  from  native 
silver. 

*15.  "Molecular  change  in  a  silver  amalgam."    By  Miss  F.  T.  Littleton. 

When  an  amalgam  of  silver  and  mercury  is  moderately  heated, 
considerable  swelling  takes  place,  suggestive  of  the  escape  of  gas, 
and,  on  cooling,  the  pa-sty  mass  sets  to  a  hard  crystalline  porous  sub- 
stance. The  increase  in  volume  is  most  considerable  when  the 
metals  in  the  amalgam  are  present  in  the  proportions  corresponding 
with  the  formula  Ao'Hd:!. 

On  examining  the  action  it  is  found  that  no  appreciable  quantity 
of  gas  escapes  from  the  amalgam  and  the  swelling  must,  therefore, 
be  attributed  to  the  molecular  changes  which  accompany  the  union  of 
the  two  metals. 

16.  "  Sulphocamphylic  acid.    II."    By  W.  H.  Perkin,  jun. 

At  the  commencement  of  this  investigation  in  1891  a  number  of 
analyses  of  sulphocamphylic  acid  were  carried  out,  as  mentioned  in 
the  previous  communication  (Proc,  1893-9-1,  p.  110),  and  the  author 
then  observed  that  at  a  temperature  of  110 — 115°  this  acid  has  the 
composition  CglluSOa  or  CsEi2(S03H)*COOH,  the  crystals  of  the 
acid  which  separate  from  aqueous  solution  being  CgHnSOa  +  3H,0  ; 
this  observation  has  since  been  confirmed  by  Koenigs  and  Meyer 
{Ber.,  1894,  3l66). 

That  this  formula  correctly  represents  the  composition  of  sulpho- 
camphylic  acid   is    shown   by  the   analysis   of    its   salphobromide , 


C8Hi2(S02Br)'COOII,  wticli  the  author  lias  succeeded  in  preparing 
hj  tlie  interaction  of  the  potassium  salt  of  the  acid  and  phosphorus 
pentabromide.  This  derivative  crystallises  from  dilute  methyl  alcohol 
in  prisms ;  it  melts  at  152°,  and  at  a  slightly  higher  temperature 
decomposes,  evolving  sulphur  dioxide.  By  extracting  the  black 
residue  with  light  petroleum,  and  recrystallising  the  product  from 
formic  acid,  a  colourless  crystalline  acid,  CgHjoBr-COOH,  is  obtained 
=  C8Hi2(S02Br)-COOH  -  SO2.  This  new  acid  melts  at  130—132% 
and  is  readily  acted  on  by  alcoholic  potash,  being  converted  into  an 
acid  of  the  composition  CsHu-COOH  =  CgH.sBr-COOH  -  HBr. 
This  acid,  which  melts  at  about  105°,  may  possibly  be  identical  with 
the  acid  of  this  composition  (m.  p.  108°),  which  is  formed  when 
sulphocamphylic  acid  is  fused  with  soda  (see  below) . 

The  author  has  continued  his  experiments  on  the  fusion  of  sulpho- 
camphylic acid  with  potash  and  soda,  and  finds  that  in  all  cases  the 
product  contains  two  isomeric  unsaturated  acids,  CaHu'COOH  (m.  p. 
108°  and  148''),  which  can  be  separated  only  with  great  difficulty  by 
recrystallisation,  but  which  were  finally  obtained  in  a  pure  condition 
by  taking  advantage  of  the  fact  that  the  aqueous  solution  of  the 
ammonium  salt  of  the  higher-melting  acid  dissociates  readily  at  80°, 
the  acid  separating,  whereas  the  ammonium  salt  of  the  acid  of  melt- 
ing point  108°  remains  unchanged  at  this  temperature. 

The  acid  melting  at  148°  has  already  been  obtained  by  Kachler 
(^Annalen,  169,  138)  ;  it  is  readily  acted  on  by  bromine,  hydrogen 
bromide  being  evolved,  and  is  converted  into  a  crystalline  acid, 
CeHioBivCOOH,  which  melts  at  178°. 

The  isomeric  acid  melting  at  108°  is  also  readily  attacked  by  bro- 
mine, but  no  hydrogen  bromide  is  evolved,  and  it  yields,  on  oxidation 
with  permanganate,  a  syrupy  hydroxy-acid, 

A  careful  investigation  of  these  new  compounds,  as  well  as  of  those 
mentioned  in  the  previous  communication  is  in  progress. 

17.  "Derivatives  of  ethyl-orthotoluidine."    By  W.  MacCallum,  jun. 

This  paper  contains  an  account  of  work  conducted  in  the  year 
1893,  at  Miilhausen,  by  the  late  Mr.  William  MacCallum,  jun.  The 
account  now  given  has  been  drawn  up  from  Mr.  MacCallum's  notes 
by  Dr.  Hei^burn.  The  object  of  the  investigation  Avas  to  ascertain 
whether  nitrosoethyltoluidine  and  the  diazoamido-derivatives  of 
nitroethyltoluidine  could  be  converted  into  ethylisindazole  and  nitro- 
ethylisindazole  respectively.  This  proved  not  to  be  the  case,  but  in 
the  course  of  the  investigation  several  new  compounds  were  pre- 
pared, amongst  them  being  nitroethylorthotuluidine ,  ethyl  toluylenedi- 
taminc,     nitroethylacctourthoiuliudine^     m.-nitrocthyhii(rosoorihotvluidinc 
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and  ethytdidzoamidotoluene.  The  last-named  compound  furnlslies  the 
same  nitro-indazole  as  is  formed  by  diazotising  )/i-nitrotoluidine  and 
heating  the  product  with  dilute  sulphuric  acid. 


18.  "Acetyl  derivatives  of  benzaconine  and  aconitine."     By  Wyndham 
R.  Dunstan,  F.R.S.,  and  Francis  H.  Carr. 

The  authors  have  made  a  number  of  experiments  in  the  hope  of 
being  able  to  convert  benzaconine  into  aconitine  by  introducing  an 
acetyl  group  into  it.  These  experiments  have  so  far  been  unsuccess- 
ful, but  several  new  compounds  have  been  obtained,  both  from 
benzaconine  and  from  aconitiae,  the  analyses  of  which  serve  to 
further  confirm  the  formulae  which  the  authors  have  previously  pro- 
posed for  these  alkaloids,  0311143X011  and  CjaHjaXOio,  whilst  the 
analytical  results  do  not  bear  out  the  formulae  proposed  by  Freund 
and  Beck,  CsaH^aXOio  and  CstHjvNOu.  By  acting  on  benzaconine 
dissolved  in  chloroform  with  acetic  anhydride  during  24  hours  at 
the  ordinary  temperature  an  amorphous  base  is  obtained  which 
forms  crystalline  salts;  the  hydrohromide  melts  at  265°.  The  sub- 
stance does  not  seem  to  be  toxic.  When  hydrolysed  by  heating  with 
water  in  a  closed  tube  it  furnishes  acetic  acid  and  benzaconine. 

At  100°,  or  by  Liebermann's  method,  a  crystalline  base  (m.  p. 
255 — 256°)  results  from  the  action  of  acetic  anhydride.  On  hydro- 
lysis, this  substance  breaks  up  into  aconine,  benzoic  acid,  and  24'4  per 
cent,  of  acetic  acid,  proving  it  to  be  a  triacetyl  benzaconine.  This  deri- 
vative appears  to  be  identical  with  that  described  by  Freund  and 
Beck  as  a  monacetyl  derivative.  These  observers  do  not  appear  to 
have  estimated  the  amount  of  acetic  acid  produced  on  hydrolysis,  bat 
to  have  trusted  to  the  results  of  combustions,  which,  as  the  authors 
have  previously  pointed  out,  furnish  by  themselves  no  safe  criteria 
of  composition  with  such  compounds.  This  base  also  appears  to  be 
non-poisonous. 

Acetyl  chloride,  acting  in  the  cold  on  benzaconine  dissolved  in 
chloroform,  produces  a  crystalline  base  (m.  p.  162°),  which  forms 
crystalline  salts,  iucluding  an  aurichloride.  It  also  appears  to  be  a 
triacetyl  benzaconine,  C3iH,o(CHjCO)3NOii. 

The  further  action  of  acetyl  chloride  on  this  substance,  or  on 
benzaconine,  in  a  sealed  tube  at  100^  C,  results  in  the  formation  of  a 
crystalline  base  (m.  p.  211°),  which  appears  to  be  tetracefyl  benz- 
aconine. It  forms  a  remarkable  colouidess  aurichlor-derivative  (m.  p. 
225°). 

Acetic  anhydride  does  not  act  on  aconitine. 

Acetyl  chloride  forms  diacetyl  aconitins  (m.  p.  15S°),  which  differs 
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irom  its  isoineride  triasetyl  beaz-aconine  priucipally  in  its  physiological 
action,  Avhicli  resembles  that  of  aconitine,  and  also  in  the  property  of 
forming  an  aurichlor-derivative,  as  well  as  in  its  crystalline  form. 

Triacetyl  aconitine  (m.  p.  206 — 207°)  also  differs  from  its  isomeride 
tetracetyl  benzaconine  in  its  crystalline  foi-m  and  physiological 
activity. 

Pyraconitine  and  acetyl  chloride  interact,  forming  a  ciystalline 
base  (m.  p.  203^),  which  is  triacetyl  pyraconitine.  This  substance 
does  not  seem  to  be  poisonous.  In  determining  the  composition  of 
each  of  these  substances,  reliance  has  bean  placed  on  the  determination 
of  the  amount  of  acetic  acid  formed  on  hydi'olysis.  Combustions  for 
carbon  and  hydrogen  have  also  been  made,  and  the  results  bear  out 
the  formula  suggested  by  the  authors  for  aconitine,  and  do  not  agree 
with  the  formula  suggested  by  Freund  and  Beck,  as  will  be  seen  from 
the  following  table,  which  also  includes  analyses  of  aconine  and  of 
pyraconitine  hydrobromide. 


Freuud 

Calculated. 

Duustan  and  Carr. 
Found.                Calculated. 

Triacetvl  aconitine,  C   .... 
H.... 

C4oB^53^'Ou- 

. .      62  -25 

6-87 

60-42 
6-82 

CjgHji^Oij. 

60-54 
6-59 

Diacetjl  aconitine,   C 

H.... 

62  -oo 
6-99 

60-98 
7-06 

C3:H«NO,4. 
60  -74 
6-70 

Pyraconitine  livdro-  C  .... 
bromide,                  H  . . .  . 

CaiH^XOgliBr. 

57  -65 

6-60 

55-8 
6 -28 

<^3lH4iNOio. 

55-69 
6-2S 

Acouiue,                     C  .  . .  . 
H  .... 

..      60-]  2 

8-21 

57-31 
8-02 

CijHsgXOlQ. 

57-48 
7-78 

In  establishing  their  new  formula  for  banzaoonine  (CsiHjsNOn)  the 
authors  relied  on  the  detei'miuation  showing  that  one  molecular  pro- 
portion of  acetic  acid  is  saparatcil  when  it  is  formed  from  aconitine 
(CsaHjoNOn).  The  base  being  amorphous  did  not  lend  itself  well  to 
tlie  contii-mation  of  this  formula,  especially  as  the  composition  of  the 
alkaloid  only  differs  within  the  limits  of  expei-imental  error  fi-om  that 
of  aconitine.  Tney  showed,  however,  that  the  percentage  of  gold 
in  the  remarkable  colourless  aurichlorbsuzac jnine  agrees  well  with 
the  calculated  nambar.  Freani  and  Beck  state  that  they  have  been 
unable  to  obtain  this  substance.  Tlie  authors  can  only  reply  that 
they  find  no  ditiiculty  whatever  in  prodaciug  it,  and  that  one  of  them, 
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in  conju-nctioTi  with  Mr.  E.  F.  Harrison,  lias  now  snccecded  in  con' 
verting  it  into  a  crystalline  anricliloride, 

19.  "  Accnitine  aurichlorides."     By  WyKdhsm  R.  Dunstan,  F.R.S.,  and 
H.  A.  D.  Jowett,  B.Sc. 

In  a  previous  communication  (Trans.,  1893)  the  authors  described 
three  modifications  of  aconitine  aurichloride,  differing  in  melting 
point  and  apparently  in  crystallire  form,  each  being  produced  under 
different  conditions  from  the  amorphous  aurichloride  and  convertible 
into  each  other.  The  a-compound  (m.  p.  135°)  was  obtained  by 
crystallising  frcm  aqueous  alcol.ol,  aqueous  acetone,  or  from  a 
mixtuie  of  chloroform  and  ether;  the  /3-compound  (m.  p.  152°)  was 
formed  by  crystallising  from  strong  alcohol,  and  the  7-compotind 
(m.  p.  176^)  by  crystallising  the  /3-ccmpound  frcm  a  mixture  of 
chloroform  and  ether. 

Freund    and  Beck   (I^er.,   27.    724)    have  stated    that   the  2<. auri- 
chloride  is    really  a  trihydrate.   and    that   the   /3-compound    is   the 
anhydrous    salt;    the     7-compound     they    do    not    mention..      They 
describe  a  new  salt  which  they  state  is  an  alcoholate,  and  is  obtained 
by  crystallising  from  absolute  alcohol;  this  salt  melts  at  135''  and 
loses  its  alcohol  when  heated  or  left  for  a  long  time  in  the  desiccator. 
The    authors    have,    therefore,  again    examined  the   aurichlorides, 
and   have    confinned   their    previous    results.       The    a-aurichloride 
canrot  be  regarded  as   a  trihyr'rate  since  it  contains  19'64  per  cent, 
of  gold,  the  formula   CajHjfXOjo.HAuCli  requiring  1989  per  cent., 
or,  using  FreuncVs  formula  for  aconitine,   19'93  per  cent.,  whereas  a 
trihydrate  requires  either  18'86  per  cent,  or  18'89  per  cent.,  depend- 
ing en  which  formula  is  taken.     On  heating  at  100 — 120°  during 
many  hours  and  weighing  at  intervals,  the  total  loss  was  much  less 
(2  per  cent.)  than  that  required  for  the  trihydrate,  although  the  salt 
had  slightly  decomposed.     After   this   prolonged  heating,   the  sub- 
stance still  melted  very  close  to  its  original  point. 

Moreover,  they  have  now  succeeded  in  producing  the  a-aurichlo- 
ride  in  the  absence  of  water  by  crystallising  from  anhydrous  acetone. 
The  authors  have  also  examined  the  substance  which  Freund  and 
Beck  regard  as  an  alcoholate  of  aconitine  aurichloride.  The  salt 
prepared  by  the  method  they  describe  closely  resembled  the  /5-auri- 
chloride  in  appearance.  The  air-dried  salt  melted  indefinitely 
between  145 — 152°,  but  (after  drying  at  100°)  at  152°.  By  di-ying 
this  substance  under  different  conditions  the  authors  find  that  the 
loss  is  variable,  but  in  no  case  does  it  amount  to  the  percentage 
required  for  an  alcoholate — 4'46  or  4*47  per  cent.  They  conclude 
that  this  substance  is  merely  the  ^-aurichloride  with  a  small  quantity 
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of  alcoliol  still  adhering  to  it ;  this  alcohol  is  slowly  lost  when  the 
salt  is  exposed  to  air. 


ANNIVERSARY  DINNER. 


It  has  been  arranged  that  the  Fellows  of  the  Society  and  their 
friends  shall  dine  together  at  the  Hotel  Metropole  on  Wednesday, 
March  27th,  at  6.30  for  7  p.m.  It  is  hoped  that  as  many  Fellows  as 
possible  will  be  present. 


Erratum    in    "  Proceedings,"    No.    146,     page    4,     line     7,    for 
CioH2o09(N2HC6H5)2  read  Ci8H3oOi4(N2HC6H5)2. 


At  the  next  meeting  on  Thursday,  February  21st,  there  will  he  a 
hallot  for  the  election  of  Fellows,  and  the  following  p»apers  will  be 
read : — 

"  The  electromotive  force  of  an  iodine  cell."     By  A.  P.  Laurie. 

"  Contributions  to  the  chemistry  of  cellulose."  By  Messrs.  Cross, 
Bevan,  and  Beadle. 

"  The  melting  points  of  mixtures."  By  H.  Crompton  and  Miss  M. 
A.  Whiteley. 

"  The  volumetric  determination  of  manganese."  By  Messrs.  J. 
Keddrop  and  H.  Ramage. 


HARlilSON  A>'D  SOXS^PEIXTEES  IN  ORDINARY  TO  UER  MAJESTV^  SX.  MAETIN'S  LANE. 


Is.-<Hed  4,:V1895. 


PROCEEDINGS 

OF    THK 

CHEMICAL    SOCIETY, 

EDITED   BY  THE    SECRETARIES. 


No.  148.  Session  1894-95. 


February  21st,  1895.     Dr.  Armstrong,  President,  in  the  Chair. 

Mr.  Alexander  Cameron  -was  formally  admitted  a  Fellow  of  the 
Society. 

Certificates  were  read  for  the  first  time  in  favonr  of  Messrs. 
Herbert  William  Cook.  B.Sc.,  West  Mount,  Upton,  Macclesfield ; 
Edric  Druce,  Worleston,  Xantwich  ;  H.  Loft  Haller,  27  Hilda  Street, 
Beverley  Road,  Hull ;  George  Elliott  Shaw,  9  Basing  Road,  West- 
bourne  Park,  W. 

It  was  announced  that  the  following  changes  in  the  Officers  and 
Council  were  proposed  by  the  Council. 

As  President :  A.  G.  Vernon  Harcourt,  M.  A.,  D.C.L.,  LL.D.,  F.R.S., 
vice  Professor  H.  E.  Armstrong,  LL.D.,  Ph.D.,  F.E.S. 

As  Vice-Prei<idents :  Professor  Roberts  Austen,  F.R.vS.,  and  Pro- 
fessor Japp,  F.R.S.,  vice  A.  Yernon  Harconrt,  F.R.S.,  and  Professor 
William  Ramsay,  F.R.S. 

As  Ordinary  Members  of  the  Council:  Professor  Bedson,  Mr.  B. 
Brongh,  Mr.  Hehner,  and  Professor  McLeod,  F.R.S. ,  vice  Charles  F. 
Cross,  A.  G.  Green,  W.  H.  Perkin,  jun.,  F.R.S.,  and  John  A. 
Yoelcker,  Ph.D. 

Messrs.  Evan  Bevan,  Bertram  Blount,  and  E.  W.  Yoelcker  were 
appointed  to  audit  the  Society's  accounts. 

The  following  were  duly  elected  Fellows  of  the  Society: — Herbert 
Anderson,  John  Melrose  Arnot,  David  Butler  Butler,  Francis  H. 
Carr,  Thomas  Bennett  Case,  B.A.,  Tom  Crossman,  Frederic  Weldon 
Daw,  Edward  Elliott,  Henry  FaiiTie,  Alexander  Macfarlane,  Herbert 
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Edward  Gardner,  Henry  Tresawna  Gerrans,  M.A.,  George  Goldfinch, 
Donald  St.  John  Grant,  M.A.,  M.B.,  Herbert  Grime,  Weldon  Hanson, 
Harry  Hams,  Walter  Harris,  B.A.,  Ph.D.,  Hugh  Hastings,  John 
Adams  Hatfield,  Edward  Herbert  Hill,  Percy  Hudson,  Edgar  Joseph, 
Richard  Ernest  Kenyon,  B.Sc,  George  Holman  Kingdon,  B.A., 
Patrick  Henry  Kirkaldy,  Arthur  Marshall,  William  Baxter  McVey, 
Robert  Meldrum,  Harry  Edward  Niblett,  B.  A.,  James  Albert  Offord, 
Harry  James  Powell,  Herbert  Lewin  Robinson,  Thomas  Chilwell 
Sharrott,  Herbert  Frederick  Stephenson,  Henry  R.  Le  Sueur,  B.Sc, 
Thomas  C.  Warrington,  B.A.,  David  John  Williams,  Evan  Williams, 
Harry  Wilson,  Henry  Stow  Young. 

Of  the  following  papers  those  marked  *  were  read. 

*20.  "  The  electromotive  force  of  an  iodine  cell."    By  A.  P.  Laurie,  M.A. 

A  cell  consisting  of  a  zinc  and  platinum  plate,  immersed  in  a 
solution  of  iodine  in  potassium  iodide,  gives  a  definite  and  constant 
E.M.F.,  the  zinc  being  dissolved  at  the  expense  of  the  iodine  sur- 
rounding the  platinum  pk-te.  On  diminishing  the  strength  of  the 
iodine  solution  the  E.M.F.  gradually  falls  ofi^,  the  rate  increasing  as 
the  iodine  becomes  very  dilute  ;  the  E.M.F.  for  a  0"1  per  cent, 
solution  being  1'460  volts,  and  for  a  0  001  per  cent,  solution  1'3G9 
volts.  If  potassium  iodide  free  from  iodine  is  used,  an  E  M.F.  of 
about  1"172  volts  is  obtained.  This  value  is  uncertain,  and  varies 
for  different  platinum  wires  and  at  different  times  for  the  same 
platinum  wire,  the  highest  value  being  obtained  with  a  wire  boiled 
in  soda,  then  in  nitric  acid,  then  washed,  and  finally  heated  white 
hot.  If  this  wire,  however,  is  left  in  the  solution  it  gradually  falls 
in  E.M.F.  to  about  the  value  given  above. 

On  adding  a  trace  of  iodine,  00001  per  cent.,  the  E.M.F.  at  once 
risLS  to  about  1"320  volts,  the  reading  difi^ering  slightly  for  different 
wires  and  on  increasing  the  amount  of  iodine  the  E.M.F.  goes  on 
rising,  the  readings  rapidly  approximating  until  before  O'OOl  per 
cent,  is  reached  the  readings  are  all  the  same. 

Above  this  value  the  E.M.F.  rises  more  slowly,  but  with  regular 
movements,  consequently  the  E.M.F,  becomes  a  measure  of  the 
strength  of  the  solution.  The  author  proposes  to  use  these  results 
for  measui'ing  the  rate  of  difi'usion  of  very  dilute  solutions  of  iodine, 
and  has  made  moi"e  preliminary  experiments  with  the  view  of  doing 
this. 

On  diffusing  a  solution  of  O'Ol  per  cent,  iodine  from  a  short  glass 
tube,  with  a  platinum  wire  inserted  in  the  closed  end,  into  a  mixture 
of  potassium    iodide,    and    taking   readings    of    E.M.F.    every    half 


31 

liour,  a  very  regular  curve  was  obtained  showing  the  gi-adual  diminu- 
tion of  the  strength  of  the  iodine  solution,  and  in  substituting 
cadmium  for  potassium  iodide  as  the  solvent,  results  "were  obtained 
so  nearly  agreeing  that  apparently  the  iodine  is  diffusing  indepen- 
dently of  the  potassium  iodide  or  cadmium  iodide  molecules.  The 
Hurhor  is  now  engaged  in  trying  to  measure  the  actual  rate  of 
diftiision,  and  the  relation  between  the  rate  of  diffusion  and  the 
temperature  of  the  solution.  Incidentally  the  results  show  that 
determinations  of  the  E.^l.F.  between  metals  and  solutions  require  in 
certain  cases  to  be  made  with  considerable  care,  if  the  results  are  to 
be  of  any  value. 

*21.  "  Contributions  to  tlie  chemistiy  of  cellulose.''  By  C.  1'.  Cross,  B.Sc, 
E.  J.  Bevan,  and  C.  Beadle. 

In  a  recent  monograph  ("  Cellulose  "  :  Longmans,  1895)  the  authors 
have  suggested  a  classiBcation  of  the  experimental  facts  on  this 
subject,  and  at  the  same  time  have  pointed  out  directions  for  future 
research.  The  present  paper  is  a  report  of  progress  of  investigation 
upon  these  lines.  The  first  part  is  devoted  to  generally  tracing  the 
analogies  of  cellulose,  as  a  chemical  unit,  with  the  salts,  and  inci- 
dentally the  points  of  sharp  distinction  between  cellulose  and  starch  ; 
the  experimental  study  of  these  points  leads  to  the  conclusion  that  it 
is  not  a  polyaldose  (or  aldosan)  of  the  starch  type.  The  points 
emphasised  are:  (1)  the  resistance  to  hydrolysis  as  exemplified  by 
the  quantitative  regeneration  of  cellulose  from  the  cycle  of  reaction 
involved  in  the  formation  and  decomposition  of  the  xanthates  ;  (2) 
"  double  salt  "  reactions  of  cellulose  with  zinc  salts,  and  the  interac- 
tion of  the  cellulose-zinc  acetate  Avith  acetyl  chloride  in  the  cold  (at 
about  30°)  forming  acetylated  derivatives;  (3)  the  mode  of  decom- 
position of  these  cellulose  acetates  point  to  the  formula  C6H60(OAc)4 ; 
(4)  certain  electrolytic  phenomena  of  the  cellulose  hydrates  which 
show  that  in  pi^esence  of  water  cellulose  is  sensitive  to  the  action  of 
the  electric  current  ;  the  metal  of  a  metallic  conductor,  taken  as  the 
'■  positive  "  or  anode,  is  attacked  and  carried  forward  in  the  direction 
of  the  current  and  deposited  in  the  cellulose  in  a  condition  of 
chemical  union. 

These  points  have  been  Avorked  out  in  experimental  detail,  and 
establish  several  characteristic  features  which  sharply  distinguish 
it  from,  other  "  colloidal  carbohydrates."  The  electrolytic  phenomena 
are,  however,  shown  by  very  various  substances,  e.g.,  silk,  avooI, 
asbestos,  &c.  In  the  later  sections  of  the  paper  the  authors,  in 
collaboration  with  Claude  Smith,  give  the  results  of  experiments  on 
the  special  group  of  "natural  oxycelluloses,"  of  which  the  celluloses 
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of  the  Graminue  are  typical.  These  researches  include  (1)  studies  of 
germination  in  relation  to  the  furfural -yielding  constituents  of  the 
tissues  of  the  seedlings ;  (2)  the  further  history  of  the  plant,  for 
■which  special  barley  plots  of  the  Woburn  experimental  station 
were  selected.  The  authors  have  also  investigated  the  furfural  re- 
action, and  determined  the  proportion  of  volatile  acids  (formic  and 
acetic)  -vvhicli  are  formed  as  bye-products  of  the  condensation. 
Progress  has  likewise  been  made  in  isolating  tl  e  "  furfuroids " 
of  these  celluloses.  Treatment  ■nith  sulphuric  acid  of  1'6  sp.  gr.  and 
dilution  with  water  separates  the  fibrous  cellulose  into  a  normal 
cellulose  (insoluble  hydrate)  and  soluble  carbohydrates  giving  a 
large  yield  of  furfural  (50  per  cent.),  but  none  of  the  characteristic 
reactions  of  the  pentosans.  It  appears  to  be  now  generally  admitted 
that  these  furfural-yielding  constitiients  of  plants  are  products  of 
metabolism  of  hexoses  and  hexosans  (Cross  and  Bevan,  JBerl.  Ber., 
26,  2520  ;  27,  1061 ;  De  Chalmot,  ibid.,  27, 1489),  though  the  ques- 
tion of  their  identity  seems  to  be  still  a  matter  of  controversy.  The 
evidence,  however,  so  far  is  against  an  indiscriminate  classification  of 
these  bodies  as  pentoses  and  pentosans. 

*22.  "The  melting  points  of  mixtures."    By  Holland  Crompton  and 
Miss  M.  A.  Whiteley. 

The  authors  have  determined  the  melting  points  of  mixtures  con- 
taining two  organic  compounds  in  various  proportions.  They  come 
to  the  following  conclusions  from  the  results  oP  these  experiments. 

1.  In  all  normal  cases  of  solutions  in  which  on  solidification  the 
solvent  first  of  all  separates  out  in  the  pure  state,  the  relationship  log  « 

m rp/ 

=  — -^  ^,^  holds.     Here  .<  is  the  number  of  molecules  of  the  solvent 

1'98    TT 

contained  in  one  molecule  of  the  solution,  f)   is   the  molecular  latent 

heat  of  fusion,  and  T  the  melting  point  in   absolute  temperature  of 

the  solvent,  T'  the  melting  point  of  the  mixture  or  solution. 

2.  For  p,  the  value  1"38  SrT  can  be  substituted  where  2y  is  a 
number  derived  from  the  valencies  of  the  atoms  comprising  the 
molecule  (Proc,  1894,  240). 

8.  In  a  number  of  instances  the  observed  melting  points  of  the 
mixtures  are  higher  than  those  calculated  by  these  formulae,  and 
in  such  cases  tlie  discrepancies  may  be  accounted  for  by  assuming 
that  the  pure  solvent  does  not  separate  out  from  the  solution  on 
solidification,  but  that  a  solid  solution  is  formed  by  union  of  a  certain 
(|uantity  of  the  dissolved  substance  with  the  solvent. 
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*23.  "The  volumetric  determination  of  manganese,"  By  Joseph  Reddrop 
and  Hugh  Ramage. 

The  authors  have  examined  a  method  proposed  by  L.  Schneider 
(Journ.  Chem.  Ind.,  1888,  p.  693),  in  which  the  mansjanese  salt  is 
oxidised  by  bismuth  peroxide  in  presence  of  nitric  acid  to  perman- 
ganic acid.  After  filtration  through  asbestos,  tbe  permanganic  acid  is 
determined  by  titration  with  hydrogen  peroxide.  The  best  strength 
of  nitric  acid  is  250  c.c.  (sp.  gr.  12)  per  litre,  but  the  permanganic 
acid  decomposes  in  the  acid  solution,  and  to  prevent  this  decomposi- 
tion, it  is  filtered  into  an  excess  of  hydrogen  peroxide,  and  finally 
titrated  with  potassium  permanganate.  It  is  shown  that  the  error 
in  Schneider's  method  is  at  least  06  per  cent,  in  the  analysis  of 
ferromanganese,  and  0-06  per  cent,  in  that  of  steel. 

Sodium  bisranthate  prepared  from  materials  free  from  chlorine, 
replaces  the  bismuth  peroxide  used  by  Schneider.  It  is  prepared  by 
fusing  soda,  ba.sic  bismuth  nitrate,  and  sodium  peroxide  ;  on  washing 
with  water  the  insoluble  compound  remains. 

The  analysis  of  ferromanganese,  spifgel,  silico-spiegel,  iron,  and 
steel  are  described  in  detail,  and  the  accuracy  of  tlie  method  esta- 
blished by  experiments  on  quantities  of  manganese  ranging  from 
0"1  per  cent,  to  80" 7  per  cent.  In  a  sample  of  ferromanganese,  they 
obtained  by  the  ordinary  gravimetric  method  using  ammonium  salts 
and  correcting  for  impurities,  80"63  per  cent. :  by  Pattinson's  method. 
8070  per  cent. ;  by  the  present  method,  80'67  per  cent.  Chromiiim, 
copper,  nickel,  and.  cobalt  up  to  5  per  cent.,  are  shown  to  raise  the 
results  but  very  slightly.  Sulphuric  acid  up  to  normal  strength  does 
not  interfere,  and  may  therefore  be  used  to  expel  hydrochloric  acid 
from  solutions  in  which  it  has  been  used  in  dissolving  the  sample. 

The  oxidation,  filtration,  and  titration  may  by  this  method  be  com- 
pleted within  15  minutes. 

24.  "  Bromccamphoric  acid,  an  oxidation  product  ef  --dibromocamphor." 
By  F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

It  has  recently  been  shown  (Kipping  and  Pope,  Proc,  143,  212) 
that  an  optically  active  7r-dibromocamphor,  melting  at  152 — 153^, 
can  be  prepared  by  gently  heating  bromocamphorsulphonic  bromide; 
the  further  investigation  of  this  dibromo-camphor  has  already  led  to 
interesting  results,  which  are  briefly  described  in  this  note. 

On  boiling  the  7r-dibromo-compound  with  concentrated  nitric  acid 
for  some  hours  a  part  undergoes  oxidation,  and  on  cooling  and  adding 
wat«r,  a  crjstalline  pi'oduct  is  deposited,  together  with  a  pale  yellow 
thick  oil. 


34 

The  crvstalline  product  separates  from  alcobol  iu  nodular  aggre- 
gates, and  melts  at  about  217°  -with  decomposition  ;  its  melting  point 
and  its  origin  seemed  to  point  to  its  identity  witli  the  bromocam- 
phoric  anhydride  (m.  p.  215 — 216°)  described  by  "Wreden,  and  more 
recently  investigated  by  Rupe  and  MaulL  Anwers  and  Schnell,  and 
Aschan.  but  analysis  and  further  examination  showed  that  this 
Ava3  not  so.  The  compound  has  the  composition  Ci„H]5Br04  (found 
C  =  43-2,  H  =  5-4  ;  Calc.  C  =  430,  H  =  54  per  cent.)  ;  it  has  an 
acid  reaction  to  litmus,  dissolves  n-eely  in  cold  sodium  carbonate 
solution,  and  also  difFers  from  bromocamphoric  anhydride  in  being 
only  very  sparingly  soluble  in  chloroform.  For  these  and  other 
reasons  it  must  be  regarded  as  a  bromocampJioric  acid,  structurally 
isomeric  "vvith  the  as  yet  unknown  bromocamphoric  aoid  from  which 
AVreden's  anhydride  is  derived. 

When  the  acid  is  gently  heated  with  acetic  chloride  it  is  converted 
into  the  anhydride  C.oH.sBrO,  (found  C  =  45-92,  H  =  5-16  ;  Calc. 
C  =  45'97,  H  =  497  per  cent.);  this  compound  crj'stallises  very 
Avell.  melts  at  155 — 15(3^.  and  does  not  dissolve  in  cold  sodium 
carbonate  solution. 

When  the  acid  is  warmed  with  aqueous  potash  for  a  few  minntes 
and  the  solution  cooled,  no  precipitate  is  produced  on  acidifying 
(although  the  original  acid  is  very  sparingly  soluble  in  cold  water)  ; 
alcoholic  potash  also  acts  readily  on  the  acid  converting  it  into  a 
very  thick,  colourless  syrup,  which  could  not  be  crystallised.  This 
syrup  has  an  acid  reaction,  is  miscible  with  Avater,  and  dissolves  iu 
aqueous  sodirm  caibonate  with  effervescence,  giying  a  solution  which 
does  not  reduce  potassium  permanganate  ;  it  seems  to  be  a  hydroxy- 
acid  of  the  composition  CmHieOo  (Found  C  =:  542,  H  =  7'4,  Calc. 
C  =  555,  H  =  7'4)  but  as  it  was  not  spcvially  purified  the  analysis 
is  not  decisive. 

The  pale  yellow  oil  which  is  obtained  along  with  the  bromo- 
camphoric  acid  is  a  mixtui-e ;  when  it  is  warmed  with  alcoholic 
potash  for  some  time  and  the  alcohol  evaporated  crystals  of  the 
original  7r-dibromocaniphor  are  deposited,  and  the  alkaline  solution 
yields  when  acidified  a  crystalline  substance  which  contains  nitrogen. 
This  is  a  nitrohromocamphor,  CioHi4(N02)BrO  (Found  C  =  4321,  H  = 
507)  but  is  not  identical  with  the  known  compound  ;  it  separates  from 
a  mixture  of  cliloroform  and  light  petroleum  in  needles  melting  at 
133 — 134°,  and  is  soluble  in  aqueous  potash  and  sodium  carbonate. 
l)ut  is  almost  insoluble  in  water. 
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25.  "Note  on  the  action  of  diastase  on  cold  starcli-paste."    3y  Horace 
T.  Brown,  F.R.S.,  and  G.  Hanis  Morris,  Ph.D. 

The  authors  draw  attention  to  the  generalisation  which  they  claim 
to  have  established  in  previous  communications,  namely,  that  the 
products  of  a  starch  transformation,  or  any  part  of  them  separated 
by  any  method  of  fractionation,  can  always  be  expressed,  in  the 
terms  of  maltose,  having  an  optical  activity  of  [scjjs.gg  =  loO°,  and 
a  cupric-reducing  power  of  k.-ss  =  61,  and  of  dextrin,  having  an 
optical  activity  of  [a]j3.86  =  216°  and  no  reducing  power;  in  other 
words,  knowing  the  cupric-reducing  power  of  any  starch  product, 
the  optical  activity  can  be  predicted  with  accuracy,  and  vice  versd. 
This  fact  is  quite  independent  of  any  consideration  of  tiie  true 
nature  of  the  intermediate  products  between  starch  and  maltose, 
and  has  been  ignored  by  certain  recent  workers. 

In  a  paper  by  Brown  and  Heron  (Trans.,  1879,  p.  627)  it  is 
mentioned  that  during  the  early  stages  of  the  action  of  diastase  upon 
starch-paste  in  the  cold,  there  is  an  apparent  exception  to  this  rule, 
the  optical  activity  being  loiver  than  it  should  be  on  the  assumption 
that  only  maltose  and  dextrin  are  present.  After  standing  some 
hours,  or  on  boiling,  this  discrepancy  disappears,  and  the  optical 
cupric-reducing  powers  show  the  same  relationship  that  they  do  in  con- 
versions made  at  higher  temperatures.  An  observation  made  by 
O'Sullivan  and  Tompson  in  another  direction  suggested  an  explana- 
tion of  these  abnormal  results,  and  in  the  present  paper  the  authors 
show  that,  the  lower  angle  of  rotation  observed  durinor  the  earlier 
stages  is  due  to  the  maltose  being  liberated  in  the  state  of  "  half 
rotation,"  a  condition  which  freshly-prepared  solutions  of  pure 
maltose  always  show.  When  freshly  dissolved  the  optical  power  of 
maltose  bears  the  relation  to  that  of  a  boiled  or  old  solution  of  about 
133°  to  150°,  and  the  authors  show  that  this  relationship  holds  good 
in  the  case  of  freshly-prepared  products  from  cold  starch-paste. 

26.  "  On  the  magnetic  rotation  of  some  unsaturated  hydrocarbons." 
By  W.  H.  Perkin,  Ph.D.,  F.R.S. 

In  tbis  paper  it  is  shown  that  the  magnetic  rotations  of  the  olefines 
do  not  differ  from  those  of  the  paratEns  to  quite  such  a  large  extent 
as  do  other  substances  correspondingly  unsaturated,  the  vinyl  com- 
pounds excepted.  In  the  case  of  diallyl,  which  is  twice  as  unsatu- 
rated, the  increase  in  the  magnetic  rotation  ip,  however,  proportionally 
a  little  larger,  being  more  than  twice  that  of  the  oletines.  A  com- 
parison is  made  of  the  boiling  points,  densities,  and  specific  rotations 
of  the  six-carbon  hydrocarbons,  hexane,  hexylene,  diallyl,  and 
dipropargyl,  and  it  is  shown  that  the  differences  between  dipropargyl 
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and  diallyl  are  not  of  the  same  order  as  of  those  between  hexane 
and  hexylene,  being  of  an  opposite  kind  in  the  boiling  points  and 
much  larger  in  the  other  properties.  The  molecular  rotations,  how- 
ever, -which  involve  both,  density  and  specific  rotation,  exhibit  greater 
regularity,  the  two  acetylene  linkages  influencing  the  molecular 
rotation  to  the  same  extent  as  four  ethylene  linkages.  The  mole- 
cular rotation  of  isoprene  does  not  differ  much  fi-om  that  of  diallyl, 
if  the  difference  of  CHj  iu  its  composition  is  allowed  for. 


ANNIVERSARY   DINNER. 

Hotel  Metropole,  Wednesday,  Marcli  27th,  at  7  p.m. 

Tn  order  to  facilitate  the  arrangements  for  the  Dinner,  it  is  p?r- 
ticularly  requested  that  ?11  Fellows  who  itifenrl  to  l^e  pi^esent  will  at 
once  notifv  their  intention  to  the  Secretai-ies  at  Burlinerton  House. 


At  the  next  meeting  on  Thursday,  March  7th,  the  following  paper 
will  be  read  : — 

"  On  dimethjlketohexamethylene."'     By  Dr.  Kipping. 
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A  new  List  of  Officers  and  Fellows  of  the  Chemical  Society  being 
in  course  of  preparation,  it  is  requested  that  Fellows  will  send  any 
alteration  of  Xame  or  Address,  without  delay,  to  the  Assistant 
Secretary,  Burlington  House,  London,  W. 
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CHEMICAL    SOCIETY. 

EDITED   BY   THE    SECBETARIES. 


No.  149.  Session  1894-95. 


March  7tb,  1895.     Dr.  Ai-mstiong,  President,  in  the  Chair. 

Messrs.  H.  F.  Stephenson,  E.  Joseph,  H.  L.  Robinson,  D.  B.  Butler, 
F.  C.  Sharrott,  and  J.  A.  Hatfield  were  formally  admitted  Fellows  of 
the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs. 
Prosper  Henry  Marsden,  47,  Alma  Road,  Birkdale ;  Robert  Selby 
Morrell,  M.A.,  Ph.D.,  Gonville  and  Cains,  Cambridge;  Frederick 
Gwilvm  Trehaine.  Llyndirw,  Llani.«hen,  near  Cardiff  ;  Arthnr  William 
"Warwick.  Minah  Mine.  Wickes,  ^Montana,  U.S.A. 

Xotice  was  given  of  the  following  alterations  in  the  bye-laws 
proposed  by  the  Council  : — 

In  Bye-law  I,  at  line  7,  after  the  words  "personally  known"  to 
strike  out  the  remainder  of  the  paragraph  and  substitute  the  follow- 
ing : 

"  And  the  name  of  such  Candidate  shall  be  read  at  three  ordinary 
scientific  meetings,  and  such  Certificate  shall  be  published  in  full  in 
the  Society's  Proceedings,  and  suspended  in  the  Society's  Rooms  or 
place  of  meeting,  until  the  Candidate  has  been  duly  balloted  for." 

In  Bye-law  V,  lines  2 — 4.  to  substitute  the  words  "  be  two  annual 
subscriptions  in  arrears,"  for  the  words  "have  left  his  subscriptions 
unpaid  for  two  years,  reckoning  from  the  1st  of  Janiiary  preceding." 

Of  the  following  papers  those  marked  *  were  read. 

*27.  "Dimethylketohexamethylene."   By  F.  Stanley  Kipping,  Ph.D.,D.Sc. 

The  oil  obtained  on  distilling  the  calcium  salt  of  aa'-aa'-dimethyl- 
pimelic    acid    with    soda-lime    (Proc,    1892—93,  121—68)  has  been 
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further  investigated  ;  the  dimethylketohexamethylene  which  it 
contains  has  been  isolated  in  a  state  of  purity  by  acting  on  the  frac- 
tionated product  with  hydroxylamine,  separating  the  crystalline 
oxime  thus  produced,  and  decomposing  it  with  hydrochloric  acid. 

Uimethylketohexamethylene  is  a  colourless,  mobile  liquid  boiling 
at  174 — 176°;  it  readily  volatilizes  with  steam  and  has  a  very  strong 
peppermint-like  odour. 

The  oxime,  CgHisNO  (Found  C=  68-03,  H  =  1076;  Calc.  C  = 
68-08,  H  —  10-64  per  cent.)  crystallises  from  dilute  alcohol  in  long 
needles  melting  at  114 — 115°  ;  it  has  a  strong  smell  very  similar  to 
that  of  camphoroxime. 

When  dimethylketohexamethylene  is  treated  with  warm,  moderately 
concentrated  nitric  acid,  it  is  rapidly  attacked,  but  the  first  product 
of  oxidation  was  not  obtained  in  a  crystalline  condition ;  on  pro- 
longed boiling  with  nitric  acid  the  ketone  is  converted  into  a 
crystalline  substance,  melting  at  65 — 68°,  the  properties  of  which,  as 
far  as  could  be  ascertained,  are  identical  with  those  of  the  lactone  of 
a-hydroxy-a-methylglataric  acid. 


*28.  "  The  use  of  barium  thiosulphate  in  standardising  iodine  solution." 
By  R.  T.  Plimpton,  Ph.D.,  and  J.  C.  Chorley. 

The  authors  find  that  barium  thiosulphate,  BaSoOaHoO,  prepai-ed 
by  precipitation  from  solutions  of  sodium  thiosulphate  and  barium 
chloride,  is  well  adapted  to  the  titration  of  iodine  solutions.  The  sub- 
stance can  easily  be  obtained  pure,  keeps  well,  and  reacts  readily  Avith 
a  solution  of  iodine,  while  the  progress  of  the  reaction  is  marked  by 
the  gradual  disappearance  of  the  crystals  which  are  oxidized  to  soluble 
barium  tetrathionate.  An  important  advantage  in  the  use  of  barium 
thiosulphate  is  its  high  molecular  weight,  267  parts  of  the  substance 
cori'esponding  to  127  parts  of  iodine.  50  grams  sodium  thiosulphate 
and  40  grams  barium  chloride  are  dissolved  each  in  300  c.c.  of  water, 
the  warm  solutions  mixed  and  the  crystalline  powder  which  soon 
separates  collected,  thoroughly  washed  with  cold  water,  and  dried  at 
30°  C.  The  precipitate  has  the  composition  BaS^OaHoO,  and  would 
lose  water  if  dried  at  a  much  higher  temperature. 

In  performing  the  titration  a  weighed  quantify  of  the  powtler  is 
placed  in  a  stoppered  bottle  and  shaken  with  water ;  the  iodine  is  run 
in  until  the  thiosulphate  is  almost  dissolved,  starch  solution  is  then 
added  and  the  process  completed,  care  being  taken  to  thoroughly 
shake  the  bottle  after  each  addition  of  iodine. 
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29.  "  The  melting  points  of  racemic  modifications  and  of  optically  active 
isomerides."  By  F.  Stanley  Kipping,  Ph.D.,  D.Sc,  and  William  J. 
Pope. 

The  melting  poiut  of  a  racemic  compouud  is,  in  almost  all  cases, 
different  from  that  of  its  optically  active  isomerides;  only  a  few 
substances  are  known  of  which  the  racemic  and  optically  active 
isomerides  have  the  same  melting  point,  and  even  in  these  cases  it  is 
by  no  means  certain  that  the  supposed  racemic  modification  is  not 
merely  a  mixture  in  equal  proportions  of  the  two  isomerides  of  oppo- 
.site  optical  sign. 

During  the  investigation  of  :7-monobi'omocampnor,  Ave  found  the 
optically  inactive  form  of  this  substance  to  be  a  true  racemic  com- 
pound, since  it  crystallises  in  an  optically  biaxial  system,  whilst  its 
dextro-isomeride  crystallises  in  the  uniaxial  tetragonal  system  ;  both 
racemic  and  active  forms  have  the  same  melting  point,  tbe  two  sub- 
stances melting  sharply  at  93 — 94°,  A  eei"ies  of  determinations  of 
the  melting  points  of  various  mixtures  of  these  isomerides  was  made  in 
order  to  ascertain  the  influence  exerted  on  the  point  of  fusion  of  the 
one  by  the  other  ;  this  led  to  the  somewhat  remarkable  result  that, 
in  spite  of  the  difference  in  crystalline  form,  mixtures  of  the  two 
substances,  as  well  as  the  pure  compounds  themselves,  melt  at  the 
same  temperatui*e,  viz.,  93 — 94". 

On  examining  the  corresponding  chloro-derivatives,  we  found  that 
dextro-jT-monochlorocamphor  also  melts  at  the  same  temperature  as 
its  inactive  isomeride  ;  further,  the  melting  point  of  mixtures  of  the 
two  substances  is  always  the  same  as  that  of  the  pure  constituents. 
We  cannot  assert  that  the  inactive  modification  of  --monochlorocam- 
phor  is  a  tme  racemic  modification  with  the  same  certainty  as  in  tlie 
case  of  the  bromo-compound,  the  crystals  of  the  former  being  very 
poorly  developed  and  not  suitable  for  crystallographic  measurement. 

The  racemic  nature  of  inactive  ?r-monobromocaraphor  is,  however, 
beyond  all  question,  and  we  therefore  conclude  that  it  is  possible  for 
a  true  racemic  compound  not  only  to  melt  at  the  same  temperature 
as  its  optically  active  isomeride,  but  also  to  have  no  effect  on  the 
melting  point  of  the  latter  when  mixed  with  it.  This  behaviour  is 
analogous  to  that  of  mixtures  of  two  isomorphous  substances  for 
which  the  curve  plotted  between  the  molecular  compositions  and  the 
melting  points  is  a  straight  line  joining  the  melting  points  of  the  twct 
pure  substances. 
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30.  "Phenyl  ethers  of  methylene-  and  ethylene-glycols.  Synthesis  of 
a-methylbutyrolactone."  By  E.  Haworth,  B.Sc,  and  W.  H.  Perkin, 
jun.,  F.R.S. 

These  substances,  which  are  required  in  the  course  of  some  syn- 
thetical experiments  now  in  progress,  were  prepared  as  follows. 

Methyleneglycol  dipTienylether,  CsHs-O'CHa-O-CgHs,  is  obtained  when 
methylene  chloride  is  digested  in  alcoholic  solution  with  sodium 
phenate  ;  it  is  a  colourless,  crystalline  substance  which  melts  at  20°, 
and  distils  at  205°  (50  mm.). 

Ethyleneglycol  plienylether ,  CeHs'O'CHo-CHo-OH,  is  formed  quanti- 
tatively when  glycolchlorhydrin  reacts  with  sodium  phenate  ;  it  is  a 
thick,  colourless  liquid  which  boils  at  165°  (80  mm.). 

\Yhen  ethylene  bromide  is  digested  with  sodium  phenate,  brom- 
hydi-in  phenylether,  CsHs-O'CHo-CHoBr,  a  colourless,  crystalline  mass, 
m.  p.  32°,  b.  p.  144°  (40  mm.),  is  obtained  with  glycoldiphenylether, 
CfiHs-O-CHj-CHo-O-CsHs,  colourless  crystals,  m.  p.  96°. 

Clilorhydrinphenyletlier,  C6H5'0'CH2*CH2C1,  is  obtained  when  ethyl - 
enechloro bromide,  Br'CH-.'CH.Cl*,  is  digested  with  sodium  phenate  ; 
it  is  a  colourless,  crystalline  solid  which  melts  at  30",  and  distils  at 
220°. 

The  preparation  of  a-methylbutyrolactoue  was  conducted  as 
follows. 

The  sodium  compound  of  ethylic  methylmalonate  was  digested  in 
alcoholic  solution  with  bromhydrin  phenylether,  and  the  resulting 
ethylic  '^{-plienoxyethyl-cc-viethyhnalonate, 

(COOCoH3)2-C(CH3)-CH,-CHo-0-C6H5, 
a  colourless  liquid,  b.  p.  230°  (45  mm.),  converted  by  hydrolysis  into 
ri-phenoxijethy-ct-methylinalo^zic  acid,(GOOH.)o'C(CIi3yCH.2'Cll2'0-C6H.5. 
This  crystalline  acid,  which  melts  at  125°,  is  decomposed  on  distil- 
lation into  carbon  dioxide  and  7-phenoxyeth3d-3:-metbylacetic  acid 
(m.  p.  77°)  ;  and  this,  by  treatment  with  hydrobromic  acid  and  sub- 
sequent digestion  of  the  product  with    sodium  cai'bonate    solution, 

.,.,,.  .   ,,  ,  CHs-CH-CHj-CH.      ,  .  ,  . 

yields  phenol  and  a-meihylbutyrolactone,  i  i       ,  which  is 

CO O 

a  coloarless  oil  distilling  at  201°. 

31.  "Methyl  isobutyl  acetic  acid,  (CH3).CHCH,CH(CH3)C00H."    By 
W.  H.  Bentley,  B.Sc,  and  M.  W.  Buitows,  B.Sc. 

This  acid,  which  has  not  hitherto  been  described,  was  required  for 
the  purpose  of  comparing  its  properties  with  those  of  some  fatty  acids 
obtained  by  fusing  camphoric  acid  with  potash.  The  present  paper 
cleals  with  its  preparation  and  properties. 
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Isobutyl  bromide,  (CH:,)2-CH-CH3Br,  was  heated  with  the  sodium 
derivative  of  ethylic  method  inalonate,  the  product  being  ethylic 
methylisobutyl  malonate,  (CH3).:CH-CHo-C(CH,(COOaH5)„  distilling 
at  230 — 235°.  This,  on  hydrolysis,  yielded  the  corresponding  dibasic 
acid— methylisobutylmalonic  acid,  (CH3)2-CH-CH2'C(CH3)(COOH)o, 
which  melts  at  122°,  and  on  distillation  is  decomposed,  forming 
methylisobutylacetic  acid,  (CH3).CH-CH,-CH(CH3)-COOH.  The 
pure  acid  boils  at  204 — 205",  and  in  its  properties  resembles  the  other 
higher  acids  of  the  fatty  series. 

The  following  derivatives  have  been  prepared  in  ordei-  to  assist  in 
its  identification. 

Ethyl  Salt,  CgHia-COOCaHs.— A  colourless  oil  boiling  at  165—1(36°. 

Anilide,  CeHis'CO-ISrH'CgHs. — A  colourless  solid  crystallising  from 
petroleum  in  silky  needles  ;  m.  p.  110°. 

y)-TolHide,  CeHia'CO-NH-C-H,. — A  colourless  solid  melting  at  86". 


ADDITIONS  TO  THE  LIBRARY. 

I.  Donations. 

Report  on  the  Improvement  of  Indian  Agriculture.  By  John 
Augustus  Voelcker,  Ph.D.,  B.A.,  &g.,  Consulting  Chemist  to  Royal 
Agricultural  Society  of  England.  Pp.  33  +  460.  3  Maps.  Loudon 
1893.  From  the  Author. 

Roscoe-Schorlemmer's  Kurzes  Lehrbuch  der  Chemie  nacb  den 
ueuesten  Ansichten  der  Wissenscbaft.  Von  Sir  Henry  E.  Roscoe, 
LL.D.,  F.R.S.,  und  Alexander  Classen.  Mit  71  Holzstichen  und  einer 
farbigen  Spectraltafel.  Zehnte  vermehrte  Auflage.  Pp.  xxvi  +  541. 
Braunschweig  1894.  From  Sir  H.  Roscoe. 

Roscoe- Scliorlemmer's  Lehrbuch  der  Anorganiscben  Chemie.  Vou 
Sir  Henry  E.  Roscoe,  LL.D.,  F.R.S.,  und  Alexander  Classen.  Erster 
Band.  Dritte  gjinzlich  umgearbeitete  und  vermebrte  Auflage.  Mit 
eingedruckten  Holzstichen.  Erste  Abtheilung.  Pp.  528  Braun- 
schweig ]  895.  From  Sir  H.  Roscoe. 

Elementary  Qualitative  Chemical  Analysis  adapted  for  use  in  the 
Laboratories  of  Colleges  and  Schools.  By  Frank  Clowes,  D.Sc, 
Lond.,  and  J.  Bernard  Coleman.     Pp.  xii  +  180.  London  1894. 

From  the  Publisher. 

Ceylon  Manual  of  Chemical  Analyses.  A  Handbook  of  analyses 
connected  with  the  Industries  and  Public  Health  of  Ceylon.  For 
planters,  commercial  men,  agricultural  students,  and  members  of 
Local  Boards.  Bj  M,  Cochran,  M.A.,  F.C.S.  Pp.  4  +  310  +  xiv. 
Colombo  1895.  From  the  Author. 
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At  the  next  meeting  on  Thursda}-,  Mareli  '2lst,  the  following  papers 
Avill  be  read  : — 

"  Studies  in  isomeric  change.  Part.  III.  The  ethylbenzenesul- 
phonic  acids."     By  Dr.  G.  T.  Moody. 

"  Some  oxypyridine  derivatives."  By  Miss  Sedgwick  and  Dr. 
Collie. 

"  On  the  colouring  principle  of  loddalia  acideafa  and  Uvodia 
melicefolia:'        By  A.  G.  Perkin  and  J.  J.  Hummel. 


ANNIVERSARY  MEETING. 

This  meeting,  at  which  the  election  of  Officers  and  Council  for  the- 
ensuing  year  will  take  place,  will  be  held  on  "Wednesday,  March  27th, 
at  o  o'clock  in  the  afternoon. 


ANNIVERSARY   DINNER. 

Hotel  Metropole,  Wednesday  March  27th,  at  7  p.m. 

The  President.  Professor  Armstrong,  F.R.S.,  in  the  Chair. 

The  final  arrangements  for  the  Anniversary  Dinner  being  nearly 
completed,  and  a  number  of  distinguished  guests  having  accepted 
invitations,  the  Dinner  Committee  particularly  request  that  all 
Fellows  who  intend  to  be  present  will  at  once  send  in  their  names  to 
the  Secretaries,  if  they  have  not  already  done  so. 


LIST  OF  FELLOWS. 


A  new  List  ot  Officers  and  Fellows  of  the  Chemical  Society  being 
in  course  of  preparation,  it  is  requested  that  Fellows  will  send  any 
alteration  of  Name  or  Address,  without  delay,  to  the  Assistant 
Secretary,  Burlington  House,  London,  W. 


HARKI.SON  AND  SOySj  PUINTERS  IX  ORDINAET  TO  HEE  MAJESTY,  ST.  MAKTI>-'s  LA^'E. 
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hsiied   1 3;-!/ 1895. 


PROCEEDINGS 

OF    THB 

CHEMICAL    SOCIETY. 

EDITED   BY   THE    SECRETARIES. 


No.  150.  Session  1894-95. 


March  ■21st,  1895.     Dr.  Ai-mstrong,  President,  in  the  Chair. 

Messrs.  George  Thndicliuni  and  Arthur  H.  Coote  Avere  formally 
admitted  Fellows  of  the  Society. 

Certificates    were    read    for    the    first   time   in    favour   of   Messrs. 
Hirold    Allden    Andeii,     B.Sc,    102    Acomb     Street,    Manchester 
Lancelot    Ale.^ander    Borradaile,    B.A.,    Selwyn     Coll.,     Cambridge 
Henry   Bradford,    21     Kensington    Mansions,    Earl's    Court,    S.W. 
Irving   Foster  Hasslewood,  Tlse   Elms,  Aulaby  Road,  Hull  ;  Robert 
Cliarles    Marchant,    18    Westfield    Park,    Redland,    Bristol;    Henry 
F.  A.  Wigley,  B.A.,  64  Quentin  Road,  Leo,  S.E. 

Of  the  following  papers  those  marked  *  were  read. 

*32.  "  The  volumetric  determination  of  sugars  by  an  ammoniacal  cupric 
solution."    By  ZdenSk  Peske.    (Communicated  by  Professor  Brauner.) 

Being  dissatisfied  with  Fehling's  metbod  and  its  rather  lengtby 
modification  by  Allen,  and  with  the  gravimetric  method  of  Soxhlet- 
Allihn,  the  author  tried  to  find  a  rapid  and  reliable  process  of  estimat- 
ing sugar  based  on  Pavy's  method  of  working  in  an  ammoniacal 
solution.  The  latter  method  fails  on  account  of  the  rapidity  with 
which  the  reduced  ammoniacal  cujDric  solution  is  oxidised  by  the  air. 
The  author  avoids  this  by  covering  the  solution  with  a  layer  of 
paraffin  oil  of  high  boiling  point  ("  white  vaseline  oil  ").  It  is  neces- 
sary to  keep  the  amount  of  ammonia  constant.  The  use  of  a  current 
of  indifferent  gas  was  proposed  to  the  author  and  tried  by  him  some 
one  and  a  half  years  ago,  but  was  given  up  as  the  liquid  rapidly  los«s 
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ammonia,  and  its  reducing  factor  is  thereby  so  altered  that  constant 
results  cannot  be  obtained.  Tables  are  given  showing  the  reducing 
power  of  a  standard  ammoniacal  cnpric  solution  (in  presence  of 
Rochelle  salt)  for  liquids  containing  different  amounts  of  (1)  glucose, 
('J)  invei't  sugar,  (3)  invert  siigar  in  presence  of  cane  sugar, 

*33.  "  The  action  of  hydrogen  sulphide  on  antimonic  acil  solutions." 
By  Otto  Bosek,  Ph.D.    (Communicated  by  Prof.  Brauner.) 

Berzelins,  Rose,  Rammelsberg,  Bunsen,  Willm,  Thiele,  and  others 
having  obtained  contradictory  results,  the  question  has  been  rein- 
Tf  stigated. 

The  complete  conversion  of  antimonious  into  antimonic  compounds 
bv  the  action  of  oxidising  agents  is  difficult.  Such  agents  as 
fuming  nitric  acid,  potassium  chlorate  and  hydrochloric  acid,  and 
even  bromine  in  alkaline  solution  do  not  produce  complete  oxidation 
unless  they  act  for  a  long  time  and  are  used  in  very  large  exces=;. 

The  experiments  show  the  independent  existence  of  compounds  of 
the  type  SbX4  (corresponding  to  tht^  "  antimonious  acid  "  of  Berzelius)- 
The  author  ha«  succeeded  in  obtaining  a  crystalline  donble  salt  of  the 
tetrachloride  3KCl'2SbCl4,  and  also  the  pure  tetrasulphide  Sb2S4, 
differing  from  either  the  trisulphide  or  the  pentasulphide  in  its  eiystal- 
line  form  and  its  highly  chara'^teristic  pink  colour. 

An  excess  of  an  aqueous  solution  of  hydi'Ogen  sulphide  acting  on 
antimonic  acid  solution  at  onlinary  temperatures  forms  antimony 
pentasulphide,  thus  sho^n^ing  that  exnct  results  are  obtained  when 
Bunsen's  directions  are  strictly  followed. 

When  hydrosren  sulphide  acts  on  antimonic  acid  solutions,  the 
quantity  of  antimony  pent.asulphide  increases  (a)  the  lower  the 
temperature,  (h)  the  more  rapid  the  stream  of  hydrogen  sulphide  : 
while  the  qunntity  of  antimony  trisulphide  mixed  with  sulphur  in- 
creases (a)  the  higher  the  temperature,  (/;)  the  slower  the  action  of 
the  hydrogen  sulphide.  The  quantity  of  the  pentasulphide  formed 
increases  up  to  a  certain  limit  TIO  to  20  per  cent.)  with  the  amount 
of  hydrochloric  acid  present,  after  which  it  diminishes.  Antimonic 
solutions  are  more  easily  and  completely  reduced  by  hydrogen  sul- 
phide in  presence  of  a  chromic  salt. 

*34.  "Action  of  hydrogen   sulphide  on  antimonic,  arsenic,  and  telluric 
acids."    By  B.  Brauner,  Ph.D. 

When  antimonic  acid  and  hydrogen  sulphide  interact,  one  or  both 
of  the  changes  represented  by  the  following  equations  may  take  place 
(I)  H,Sb04  +  SH^S  =  Sb^Ss  +  8HoO,  (2)  2H:,Sb04  +  SH.S  = 
813283  +  S2  +  SHoO.     At  first  a  solution  is  formed  which  apparently 
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contains  a  colloidal  modification  of  the  pentasulphide,  possibly 
HsSbS4.  When  antimonic  acid  is  heated  with  hydrogen  sulphide 
in  a  solution  containing  much  free  hydrochloric  or  sulphuric  acid, 
antimony  pentasulphide  is  precipitated.  Neither  oyysulphantimonic 
acid  nor  any  oxysulphantimonate  corresponding  with  the  analogous 
arsenic  compounds  could  be  obtained. 

The  more  positive  behaviour  of  antimony,  as  compared  with 
arsenic,  is  in  accordance  with  the  relative  positions  of  these  elements 
in  the  periodic  table. 

In  its  behaviour  towards  hydrogen  sulphide,  telluric  acid  resembles 
arsenic  acid  more  than  antimonic  acid,  but  no  oxysulphotelluric  acid 
could  be  isolated.  It  is  known  that  antimony  pentasulphide  is  de- 
composed into  the  trisulphide  and  sulphur  when  heated  to  220°.  The 
author  finds  that  the  same  change  occurs  when  the  pentasulphide  is 
exposed  to  sunlight  and  when  it  is  heated  with  water  to  98°,  the 
trisulphide  separating  in  the  black  crystalline  form. 

*35.  "  The  atomic  weight  of  tellurium."    By  Bohuslav  Brauner,  Ph.D. 

In  continuation  of  his  work  on  the  determination  of  the  atomic 
weight  of  tellurium,  published  in  the  Transactions,  1889,  p.  382,  the 
author  has  recalculated  the  numerical  data  then  obtained,  and  on 
reducing  to  a  vacutim  finds  the  number  127"7I,  which  is  higher  by 
0"86  than  the  atomic  weight  of  iodine  126"8o,  whereas  from  its  position 
in  the  periodic  system  tellurium  should  have  an  atomic  weight 
between  123  and  125.  On  this  account,  he  is  led  to  the  conclusion 
that  tellurium  is  not  a  simple  substance,  a  conclusion  which  is  sup- 
ported by  the  following  considerations.  (1)  Tellnrium  precipitated 
and  dried  in  a  cnirent  of  an  inert  gas  gives  higher  values  for  the 
atomic  weight  than  when  sublimed  in  hydrogen.  (2)  The  properties 
and  composition  of  the  dibromide.  (3)  The  varying  results  obtained 
on  attempting  the  synthesis  of  the  dioxide,  the  basic  sulphate  and 
certain  metallic  tellurides.  (4)  The  behaviour  of  tellurous  and  telluric 
acid  solutions  towards  hydrogen  sulphide. 

A  large  quantity  of  tellurium  was  therefore  carefully  purified  by 
the  process  described  in  the  paper  referred  to  above,  and,  after  being 
converted  into  sodium  sulphotellurate,  was  submitted  to  a  process 
of  fractional  precipitation  similar  to  that  used  for  separating  the 
rare  earths  from  one  another.  On  examining  these  fractions,  it  waa 
found  that  there  were  variations  in  the  equivalent  of  the  tellurium 
dioxide  as  determined  by  the  permangate  method  described  in  the 
Transactions,  1891,  p.  238.  This  variation,  however,  was  found  to 
be  caused  by  the  presence  of  minute  quantities  of  mercury,  thallium, 
bismuth,  copper,  and  lead  in  the  extreme  positive  fractions,  and  of 
arsenic  and  antimony  in  the  negative  fractions.     On  the  other  hand, 
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tlie  tellariurn  obtained  by  farther  purifying  tbe  middle  fractions 
showed  scarcely  any  variation  in  molecular  weight. 

In  the  coarse  of  experiments  on  tellui'ic  acid,  made  with  the  object 
of  controlling  the  determination  of  the  atomic  weight  of  tellurium, 
the  author  has  found  that  it  is  very  difficult  to  prepare  the  acid  i)i  a 
pure  state ;  moreover,  it  behaves  like  a  mixture  of  two  substances. 
He  has  also  discovered  a  new  modification  of  telluric  acid  corre- 
sponding with  the  yellow  tellurates,  the  existence  of  which  was 
predicted  by  Berzelius. 

The  discovery  of  argon  inclines  the  author  to  believe  that  it  is  one 
of  a  new  group  of  elements  (or  a  mixture  of  them)  in  the  periodic 
system — the  Argon  Group — ^coming  between  the  last  two  groups,  and 
if  it  be  assumed  that  tellurium  is  a  mixture,  or  alloy,  or  compound  of 
the  true  tellurium  with  Argon  No.  4,  or  "  Triargon,"  it  would  consist 

of  equal  parts  (atoms)  of  the  two, '- — =  1277,  and  have  the 

formula  Te2A*2. 

*26.  "  The  hydrolysis  of  maltose  by  yeast."    By  G.  Harris  Morris,  Ph.D. 

TnUl  E.  Fischer  recently  described  (Ber.,  1894,  2985,  3479) 
experiments  on  the  hydrolysing  action  of  yeast  on  maltose,  the 
opinion  had  been  generally  held  that  maltose  is  directly  fermented 
by  yeast,  or  that  if  hydrolysis  take  place,  this  phenomenon  and 
that  of  fermentation  occurred  simultaneously,  as  it  had  never  been 
possible  to  detect  products  of  hydrolysis  in  a  solution  of  maltose 
undergoing  fermentation.  Fischer  has,  however,  shown  that  air- 
dried  yeast  and  its  extract,  when  digested  with  a  solution  of  maltose, 
readily  converts  a  very  considerable  proportion  into  dextrose, 
and  also  that  the  extract  of  moist  yeast  cells  which  had  been 
ruptured  by  trituration  with  powdered  glass  possessed  the  same 
power.  Moreover,  in  the  second  paper,  he  states  that  when  unruptured 
veast-cells  are  digested  with  maltose  solution  for  three  days  in 
presence  of  chloroform,  some  40  per  cent,  of  that  sugar  is  converted 
into  dextrose.  Fischer  chiefly  used  pure  cultures  of  Frohberg  yeast 
in  his  experiments,  but  he  also  examined  low-fermentation  yeast,  and 
pure  cultures  of  other  races,  with  similar  results. 

HKving  in  view  the  important  nature  of  the  subject,  and  the  bearing 
it  has  upon  the  determination  of  cane  sugar  in  the  presence  of  maltose 
by  inversion  with  yeast,  the  author  has  repeated  Fischer's  experiments. 
He  has  obtained  results  confirming  Fischer's  statements  as  to  the  action 
of  air-dried  yeast  and  its  extract,  and  also  of  ruptured  moist  yeast, 
but  was  quite  unable  to  obtaiu  any  evidence  of  hydrolysis  when 
moist  and  well-drained  yeast  was  employed,  although  both  pure 
cultures  of  Frohberg  yeast  and  ordinary  London  brewery  yeast  were 
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used.  The  experiments  were  made  by  digesting  a  5  per  cent,  solu- 
tion of  maltose  with  yeast  (drained  on  a  porous  tile)  in  the  proportion 
of  1  gram  of  yeast  to  100  c.c.  of  solution.  The  digestions  were  carried 
on  for  periods  varying  from  24  hours  to  three  days  at  35°  C.  in  the 
presence  of  chloroform.  The  solutions  were  examined  before  and 
after  the  digestion,  and  dextrose  was  also  tested  for  after  digestion 
with  phenylhydrazine  acetate  in  the  usual  way.  In  all  cases  the  optical 
and  cupric  reducing  powers  remained  unaltered  after  digestion,  and 
no  trace  of  dextrose  could  be  detected  by  the  phenylhydrazine  test. 
In  order  to  further  examine  the  question,  maltose  solutions  were  set 
to  ferment,  portions  of  the  fermented  liquid  being  withdrawn  from  time 
to  time,  and  the  matter  remaining  unf  ermented  examined  by  the  abore 
tests.  In  no  case  was  the  slightest  evidence  obtained  of  the  preseuce 
of  dextrose,  the  analytical  results  showing  the  presence  of  maltose, 
and  maltose  only,  in  the  fermenting  solution. 

In  order  to  obtain  some  explanation  of  this  remarkable  difference 
in  the  behaviour  of  well-drained  but  moist  yeast,  and  of  air-dried 
3-east,  a  quantity  of  the  former  was  digested  with  chloroform  water 
for  20  hours,  in  order  to  kill  the  cells,  and  then  air-dried ;  any  decom- 
position during  drying,  due  to  vital  changes,  was  thus  prevented. 
The  dried  yeast  thus  obtained  possessed  the  same  power  as  that  dried 
iu  the  ordinary  way,  and  the  author  stated  that  Mr.  F.  W.  Tompson 
had  informed  him  that  the  yeast  liquor,  obtained  as  described  in 
the  paper  of  O'Sullivan  and  Tompson  on  invertase,  which,  is  mani- 
festly a  product  of  the  decomposition  of  the  yeast,  and  which 
possesses  the  power  of  inverting  cane  sugar  to  a  most  marked 
extent,  was  without  action  on  maltose.  That  the  action  of  dry  yeast 
is  not  due  to  the  cells  being  ruptured  during  powdering  was  shown 
by  the  fact  that  the  horny  mass  remaining  when  yeast  is  dried  on 
a  porous  tile  was  just  as  active  when  used  in  that  form  as  when 
tinely  powdered  before  addition,  to  the  maltose  solution. 

The  dry  yeast  has  also  the  power  of  liquefying  starch  paste,  and  of 
producing  dextrose  from  a  i^tarch-conversiou  from  which  all  the 
soluble  portions  has  been  removed  by  repeated  treatment  with 
80  per  cent,  alcohol. 

The  author  is  making  further  experiments  to  ascertain  the  cause 
of  the  hydrolysing  action  of  dry  yeast. 

*37.  "Studies  in  isomeric  change.    Part  IV.  Ethylbenzenesulphonic 
acids."    By  Gerald  T.  Moody,  D.Sc. 

In  previous  communications  (Proceedings,  1SS8,  77  ;  1892,  90, 
213  and  21-i)  the  author  has  called  attention  to  the  ease  with  which 
certain  orthosulphonic  acids  of  benzene  derivatives  undergo  isomeric 
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ohange,  and  are  thereby  converted  into  parasul phonic  acids.  The 
investigation  has  now  been  extended  to  the  efchylbenzenesulphonio 
acids.  The  ethylbenzene  available  for  these  experiments  was  obr.ained 
from  Kahlbaum,  and  was  evidently  impare,  as,  when  shaken  with 
sulphuric  acid,  it  gave  a  bright  red  coloration,  not  due  to  free  iodine. 

As  it  has  been  stated  by  Chrustschow  (J5er.,  7,  1166)  that  ethyl- 
benzene  on  sulphonation  gives  rise  to  two  distinct  acids,  it  was 
considered  desirable  to  snlphonate  a  highly  purified  specimen  of  the 
hydrocarbon.  To  obtain  such,  the  crude  product  of  sulphonation  of 
Kahlbaum's  ethylbenzene  was  converted  into  barium  salt,  which  was 
several  times  recrystallised  and  then  converted  into  sodium  salt.  The 
latter  was  repeatedly  recrystallised  until  no  doubt  as  to  its  purity 
could  exist,  and  then  hydrolysed.  The  hydrocarbon  thus  obtained, 
which  boiled  at  135°,  was  sulphonated  both  with  chlorosulphonic  acid 
and  with  sulphuric  acid.  With  each  of  these  sulphonating  agents 
one,  and  only  one,  sulphonic  acid,  namely,  ethylbenzeneparasulphonic 
acid,  was  obtained.  This  behaviour  of  ethylbenzene  is  remarkable 
when  compared  with  that  of  methyl  benzene,  which  is  known  to  give 
rise  to  a  large  proportion  of  ortho-acid  on  sulnhonation.  Ethylbenzene- 
parasulphonic acid  forms  a  well  characterised  barium  salt  which  is 
anhydrous  and  does  not  contain  1  mol.  of  water  of  crystallisation, 
as  stated  by  Sempotowski  (Ber.,  22,  2662),  and  a  sodium  salt  which 
crystallises  with  ^  a  molecular  proportion  of  water.  The  sulphonic 
chloride  solidides  in  a  freezing  mixture  and  melts  at  12°;  the 
sulphonamide  crystallises  from  water  in  needles,  from  alcohol  in 
eix-sided  plates,  and  melts  at  110°. 

In  order  to  obtain  ethylbenzeneorthosulpbonic  acid,  ethylbenzene 
was  brominated  and  the  resulting  bromoethylbenzene  sulphonated 
and  converted  into  barium  salt.  The  less  soluble  barium  salt 
which  crystallises  in  characteristic,  long,  shining  plates,  is  a 
derivative  of  parabromethylbenzeneorthosul phonic  acid.  It  con- 
tains 3  raols.  of  water  of  crystallisation,  and  3  ields  a  beautiful  sodium 
salt.  The  latter,  on  reduction  with  zinc  dust  and  sodium  hydroxide. 
yields  sodium  ethylbenzeneorthosulpbonic  acid,  which  ciystallises 
with  1  mol.  of  water.  The  orthosulphonic  chloride  is  an  oil  ; 
the  orthosulphonamide  melts  at  97°.  The  acid  obtained  on  heating 
the  sulphonic  chloride  with  water  at  140°  crystallises  in  white, 
deliquescent  prisms.  When  it  is  heated  at  100°,  either  in  a  tube 
through  which  a  current  of  dry  air  passes,  or  in  an  open  dish,  it  is 
rapidly  converted  into  the  para-acid.  This  change  is  unaccompanied 
by  the  liberation  of  more  than  a  mere  trace  of  sulphuric  acid. 
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*38.  "  j8-EthoxynapMha'.enesulphonic  acids.    The  arrest  of  isomeric 
change  at  an  intermediate  ttai^e."    By  Artiaur  Lapworth. 

Armstrong  and  Amphletfc  have  shown  (these  Proceedings,  lb5", 
147)  that  when  a  solution  of  /3-ethoxjnaphthaleue  in  carbon  bisul- 
phide is  sulphonated  by  means  of  ehlorosulphouic  acid,  at  the  ordinary- 
temperature,  two  sulphonic  acids  are  formed,  one  of  which — the 
minor  product — was  proved  to  be  2  :  3'-ethoxynaphthalenesulphonic 
acid  ;  they  expressed  the  opinion  that  the  major  product  was  probably 
the  2  :  I'-acid,  and  showed  that  when  the  original  product  of  snlpho- 
nation  was  heated  merely  on  the  water  bath  this  acid,  with  the 
gi'eatest  ease,  underwent  conversion  into  the  isomeric  2  :  3'-acid. 

Sabsequently  Percival,  in  like  manner  {ibid.,  1889,  73),  obtained 
two  corresponding  acids  from  yS-methoxynaphthalene,  and  showed 
that  in  this  case  also  the  one  was  convertible  into  the  other  by  mere 
heating  on  the  water  bath.  He,  however,  made  the  remarkable 
observation  that  one  of  the  products  (it  was  presumed  that  there  were 
but  two)  was  hydrolysed  with  extreme  lacility,  a  behaviour  not 
noticed  in  the  case  of  the  ethoxy  compounds. 

These  observations  have  served  to  suggest  exjDcriments,  which  the 
author  has  undertaken,  at  Professor  Armstrong's  i-equest,  with  the 
object  of  extending  the  knowledge  of  such  derivatives,  and  also  of 
obtaining  additional  information  as  to  the  course  of  change  on  con- 
tinued sulphonation.  It  was  to  be  supposed  that  this  would  be  more 
leadily  gained  than  in  the  case  of  /3-naphthol  itself,  as  it  is  possible 
to  prepare  crystalline  sulphochloi'ides,  &c.,  from  ethoxy-  and  methuxy- 
acids,  whilst  the  naphtholsulphonic  acids  can  only  be  characterised 
by  means  of  their  salts.  This  anticipation  has  been  fully  confirmed. 
In  the  first  place,  Armstrong  and  Amphlett's  inference  that  the 
chief  product  from  y3-ethoxynaphthalene  is  probably  the  2  :  I'-acid 
was  confirmed  by  ethylating  2  :  I'-^-naphtholsulphonic  acid;  an 
ethoxy-acid  was  thus  obtained,  yielding  a  sulphochloride,  amide  aiid 
anilide  identical  with  those  derived  from  the  unstable  acid  produced 
on  sulphonating  /3-ethoxynaphthalene  at  the  ordinary  atmospheric 
temperature. 

2  :  l'-/3-Ethoxynaphthalenesulphonic  chloride,  CioH7(OEt)S02Cl, 
crystallises  in  large,  shortened,  monosymmeti4c  prisms  melting  at 
93° ;  the  corresponding  amide  crystallises  in  needles  melting  at  165°; 
and  the  anilide  forms  magnificent,  orthorhombic  prisms  melting  at 
158°. 

On  nitrating  potassium  2  :  l'-/3-ethoxysulphonate,  it  is  converted 
into  a  mononitx'o-sulphonic  acid,  which  crystallises  from  nitric  acid 
in  shining  needles.  The  sulphochloride  of  this  nitro-acid,  which 
may  also  be  pi-epai^ed  directly  from  the  2  :  I'-ethoxysulphochlo.-aie, 
melts  at  155" j  the  amide  at  1734°. 
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2  :  3'-EthoxvnaplithalenesnIphocliloride  crystallises  in  remarkably 
well-developed  needles  or  tables  belonging  to  the  anortbic  system, 
melting  at  107o° ;  tbe  amide  forms  needles  melting  at  183°  ;  the 
anilide  small  prisms  melting  at  152 — 153°. 

1  :  2-Bromo-/3-etboxyuaplitbalene,  wbicb  crystallises  in  small  plates 
melting  at  66°,  yields  practically  nothing  but  l-bromo-2  :  3'-sulphonic 
acid  on  sulphonation  by  means  of  chlorosulphonic  acid.  The  same 
acid  is  obtained  on  brominating  the  2  :  3'-ethoxysnlphonic  acid.  The 
potassium  salt  of  the  acid  is  sparingly  soluble  in  water,  and  is  iso- 
morpbous  with  the  corresponding  /3-naphthol  and  /3-methoxy  salts. 
The  bromosulphochloride  crystallises  in  tables  melting  at  131 — 132°  ; 
the  amide  in  small,  pyramidal  crystals  melting  at  191°. 

Potassium  2  :  3'-/i-ethoxynaphthalenesiilphonate  is  converted  into 
a  sparingly  soluble  mononitro-.<!aZ^  on  nitration.  The  correspondinLC 
chloride  crystallises  in  anorthic  plates  melting  at  146"  ;  the  amide  is 
especially  characteristic,  crystallising  in  beautiful,  glistening  prisms 
or  needles  melting  at  218°. 

2  :  2'-Ethoxynaphthalenesnlphonic  acid,  prepared  by  ethjlating 
the  acid  first  described  by  Weinberg,  yields  a  sulphochloride  crystal- 
lising in  plates,  which  are  either  rhombic  or  monoclinic;  it  melts  at 
103°.  The  amide  crystallises  in  needles  melting  at  172°.  The  anilide, 
which  is  the  most  characteristic  compound,  forms  monoclinic  pyramids 
of  large  size,  melting  at  153^. 

On  studying  the  products  from  /3-methoxynaphthalene,  it  was 
found  that  the  acid  which  undergoes  hydrolysis  so  readilj  is  not  the 
2  :  I'-acid,  which,  when  separated;  proved  to  be  stable  in  solution  ; 
it  followed,  therefore,  that  three  acids  were  formed,  not  two,  as  had 
been  previously  supposed,  and  it  was  probable  that  one  of  these  was 
the  2  :  1-acid,  as  the  corresponding  naphthol  acid  is  known  to 
undergo  hydrolysis  very  readily.  Subsequent  observations  have 
justified  this  conclusion. 

The  chloride  from  the  the  2  :  3'-methoxy  acid  forms  p!-isms  which 
melt  at  93° ;  an  amide,  crystallising  in  needles,  which  melt  at  199° ; 
and  an  anilide,  crystallising  in  silky  needles,  melting  at  79 — 80°. 

The  sulphochloride  of  the  2  :  I'-methoxy  acid,  like  the  corresponding 
cthoxy  compound,  crystallises  in  large,  monoclinic  prisms,  or  plates, 
melting  at  137°  ;  the  amide  crystallising  in  needles  which  melt  at 
153^  and  the  anilide  crystallising  in  anorthic  tables  melting  at  196°. 

When  the  chlorides  of  these  acids  are  heated  or  distilled,  either 
alone  or  with  phosphorus  pentachloride,  they  do  not  yield  the  corre- 
sponding chloro-derivatives  of  naphthol,  but  either  suffer  complete 
def'omposition  or  undergo  chlorination. 

On  disulphonating  ethoxynaphthalene  at  the  atmospheric  tempera  - 
ture,  a  very  mixed  product  was  obtained,  from  which  it  was  found 
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possible  to  isolate  the  disulphonic  acids  only  after  the  expenditure  of 
luuch  time  and  labour.  A  surprising  amount  of  "i'S'-salt  accompanied 
the  21'-sulpho  salt. 

Only  one  disulphonic  acid  is  formed  in  any  appreciable  quantity ; 
this  gives  salts  which,  on  the  whole,  are  badly  characterised,  but 
yields  a  chloride  of  a  well  defined  character.  This  crystallises  from 
benzene  in  large  transparent  monoclinic  crystals  which  contain  1^ 
mol.  of  benzene  of  crystallisation,  and  melt  when  heated  quickly  at 
51°.  The  chloride  itself  forms  ill-defined  plates  melting  at  10°  C  ;  the 
amide  crystallises  in  needles  melting  at  253 — 254°,  the  anilide  anorthic 
plates  melting  at  127°. 

In  order  to  determine  the  nature  of  this  disulphonic  acid,  solutions  of 
the  2-1'  and  2-3  -sulphonic  chloride  in  warm  chloroform  were  separately 
sulphonated  with  SO3HCI,  a  novel  method  which  has  been  found  to 
afford  most  satisfactory  results  ;  on  adding  water  to  the  products  the 
sulphonated  sulphochlorides  at  once  dissolve,  hydrolysis  occurring 
immediately. 

The  2-l'-sulphochloride  yields  an  acid  which  was  found  to  be 
identical  with  that  produced  on  ethylating  2  : 1'  :  3'-/3-naphtholdisnlpo- 
nic  acid.  Both  products  gave  a  sulphochloride  crystallising  in 
monoclinic  prisms  melting  at  158°  and  the  same  amide  and  anilide. 

The  disulphonic  acid  from  the  2-3'-disulphochloride  on  the  other 
hand  was  found  to  be  identical  with  the  acid  formed  directly  from 
ethoxynaphthalene,  and  as  it  was  different  from  the  2  : 1':  3'-disulpho- 
chloride  the  conclusion  was  arrived  at  that  the  constitution  was 
EtO:S:S  =2:1:3'.  If  such  be  the  case,  it  follows  that  the  first 
product  of  sulphonation  of  erhoxynaphthalene  must  be  the  2-1-acid. 

This  result  therefore  led  the  author  to  sulphonate  ethoxynaphtha- 
lene at  as  low  temperature  as  possible  by  adding  the  chlorosul phonic 
acid  to  a  solution  cooled  by  a  weak  freezing  mixture  ;  the  product 
was  found  to  consist  practically  entirely  of  the  2  :l-acid.  On  allowing 
the  product  to  stand,  however,  merely  at  the  ordinary  temperature, 
during  only  about  12  hours,  it  was  found  that  it  underwent  change 
chiefly  into  the  isomeric  2  :  I'-acid,  a  small  proportion  of  the  2  :  3'-acid 
being  also  formed.  As  the  2  : 1-acid  is  very  easily  hydrolyzed  the 
separation  of  methoxynaphthalene  observed  by  Percival  is  easily 
accounted  for. 

Judging  from  the  manner  in  which  the  2  :'l'-acid  is  thus  formed,  it 
is  difficult  to  avoid  the  conclusion  that  its  production  from  the  2  :  1- 
acid  is  due  to  direct  isomeric  change  ;  and  if  it  be  supposed  that  the 
production  of  the  2  :  3'-acid  is  due  to  further  isomeric  change,  this 
would  appear  to  be  the  first  case  in  which  the  arrest  of  isomeric 
change  at  an  intermediate  stage  has  been  observed. 

2  : 1-Ethoxynapthalenesulphonic  chloride  crystallises  in  long  needles 
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melting  at  115 — 116°,  its  amide  forms  monoclinic  prisms  melting  at 
lo8°  and  the  anilide  is  also  monoclinic,  crystallising  in  large  pyramids 
melting  at  187°.  The  sulphonic  group  is  at  once  displaced  by  the 
action  of  either  nitric  acid  or  bromnie. 

2:3:  3'-Ethoxynaphthalenedisalphonic  acid,  prepared  by  ethylating 
the  corresponding  naphthol  acid,  yields  a  chloride  crystallising  in 
ill-defined  plates  melting  at  121°. 

It  is  proposed  to  complete  the  series  of  ethoxysul phonic  acids.  The 
behaviour  of  a-ethoxynaphthalene  •will  form  the  subject  of  a  later 
communication. 

Discussion. 

The  President  said  that  it  was  very  noteworthy  that  Dr.  Moody 
had  failed  to  corroborate  the  sfcatem  mts  of  all  previous  workers  with 
ortho-  and  metaxylene,  ethylbeuzene  and  methoxy-  and  ethoxy benzene, 
finding  that  none  of  these  gave  isomeric  acids  on  sulphonation  :  having 
taken  the  very  greatest  pains  to  purify  the  materials  he  had  used,  he 
had  not  been  misled  by  impurities.  The  readiness  with  which  the 
ortho  atjids  in  all  cases  underwent  change  was  remarkable,  but  most 
remarkable  of  all  was  the  difference  which  he  had  established  between 
methylbenzene  (toluene)  and  ethylbeuzene.  The  non-appearance  of 
ortho-acid  when  the  latter  was  sulphonated  was  probably  to  be 
accounted  for  by  the  extreme  readiness  with  which  the  ortho-acid, 
conceivably  the  initial  product  of  sulphonation,  underwent  "iso- 
meric change,"  but  w'hatever  the  explanatit)n,  the  observation  of 
so  striking  a  difference  in  the  behaviour  of  homologous  methj'l  and 
ethyl  derivatives  was  of  great  interest. 

Mr.  Lapworth's  discovery  that  it  was  possible  to  arrest  "  isomei'ic 
change  "  at  an  intermediate  stage  was  a  very  remarkable  one  ;  such 
results  were  of  extreme  importance  as  furnishiug  the  materials 
required  for  the  discussion  of  the  mechanism  of  isomeric  change. 

39,  "  Some  oxypyridine  derivatives."    By  Miss  A.  P.  Sedgwick,  and 
N.  Collie,  Ph.D. 

The  authors  have  made  a  number  of  pyridine  compounds  from  the 
derivatives  of  dehydracetic  acid.  The  original  object  of  the  research 
was  to  produce  as  many  oxypyridine  derivatives  as  posgible,  whose 
constitutional  formulae  would  be  known.  Two  substances,  dimethyl 
pyrone  and  the  lactone  of  triacetic  acid, 

II  II         ^      and  11  I 

HC-CO-CH  HC-CO-CHa' 

are  not  only  easily  prepared  from  dehydracetic  acid,  but  at  the  same 
time  easily  pass  into  pyridine  compounds  when  treated  with  ammonia. 
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The  position  of  the  oxygen  atoms  in  the  pyridine  ring  is  also  known. 
Oxy-pyridines  are  substances  which  possess  all  the  mai'ked  and 
characteristic  properties  of  phenols  and  quinoues,  but  up  to  the 
present  we  are  only  acquainted  with  a  very  few  of  these  compounds. 

The  pyridine  derivatives,  used  by  the  authors  as  a  starting  point 
in  the  research,  were  '^i-chloro-c^oi.' -dimethyl  pyridine,  and  oc^j-dickloro- 
cc' -methyl  pyridine, 

CH3-C— NzzC-CHs  ,     CHs-C-NzCCl 

II  I  and  II  I 

CH-CCi:CH  HC-CCi:CH 

By  the  action  of  dilute  permanganate  of  potash  on  the  first  of  these, 
two  acids  were  obtained.  Tlie  first,  <^i-c}iloro-a.a.' -pyridine  dicarhoxylic 
acid,  is  sparingly  soluble  in  water,  but  crystallises  well  from  acetic 
acid  with  1  mol.  of  water  of  crystallisation  ;  when  heated  it  chars  at 
about  220°  without  melting.  A  very  characteristic  reaction  of  this 
substance  is  the  production  of  a  brilliant  cherry-red  coloration  with 
ferrous  sulphate. 

,  <^i-Oxy-ccx  -pyridinedicarhoxylic  acid  or  Ghelidamic  acid. — This  sub- 
stance was  produced  from  the  foregoing  acid  by  careful  fusion  with 
potash.  It  possessed  all  the  properties  of  chelidamic  acid,  prepared 
from  chelidonic  acid ;  when  it  is  heated  to  260°,  carbon  dioxide  is 
copiously  evolved,  <^{-oxypyridine,  m.  p.  66°,  being*  formed. 

a-Methyl-y-chloro-oi.'-pyridinecarboxylic  acid. — This  is  the  second 
acid  which  is  produced  when  7-chlorolutidine  is  oxidised  with 
potassium  permanganate  :  it  is  more  soluble  in  water  than  the  first 
acid.  Its  m.  p.  is  9'S°  ;  it  crys(;allises  in  long  needles  without  water 
of  crystallisation.  When  strongly  heated  it  decomposes  yielding 
'-/-chloro-pico^iiie.  This  compound  is  a  liquid,  b.  p.  162'5 — 163"5°.  It  is 
possibly  the  same  as  a  chloropicoline  noticed  by  Ost  {Ber.,  16,  Bef., 
1374),  which  he  obtained  by  reducing  pentachloropicoliiie  with  tin  and 
hydrochloric  acid.  When  7-chloropicoline  is  oxidised  with  perman- 
ganate of  potash  it  is  converted  into  y-chlorupicoUnic  acid,  m.  p. 
194 — 195°,  and  this  acid  when  fused  with  potash  yields  fj-oxy- 
picolinic  acid,  which  melts  at  263—264°.  When  the  lactone  of 
tfiacetic  acid  is  heated  with  ammonia  dioxypicoline  is  formed ;  the 
compound  can  be  quantitatively  converted  into  ay-dichloro-a.' -methyl 
pyridine.  This  chloride  on  oxidation  with  permanganate  is  converted 
iiico  a-'j-dichloropicoliyiic  acid,  m.  p.  101 — 102°,  which  crystallises  in 
long  needles.  When  heated  it  does  not  yield  dichloro-pyridine,  but 
suffers  complete  decomposition.  If  it  is  boiled  with  sodium  ethylate 
it  is  completely  converted  into  y.^(-ethoxypicolinic  acid,  which  melts  at 
93 — 95°,  and  this  substance  yields  cc^{-dioxypicoUnic  acid  when  boiled 
with  fuming  hydriodic  acid.  This  oxy-acid  melts  at  270 — 273°,  and 
is  isomeric,  though  not  identical  with,  another  dioxypicolinic  acid, 


54 


comenamenic  acid.  Several  attempts  were  made  to  prepare  a-z-dioxy- 
pyridine,  but  without  success.  a.y-Diethoxypicoline  was  made  from 
dichloropicoline  by  boilino-  it  with  sodium  ethjlate.  It  is  a  sweet 
smelling  oil,  which  boils  between  238 — 240°. 

40.  "On  the  colouring  principle  of  '  Toddalia  aculeata'    and   'Evodia 

melisefolia.'"    By  A.  G.  Parkin  and  J.  J.  Hummel. 

Toddalia  aculeata  is  an  Indian  plant  belonging  to  the  Rutacese.  Its 
root  bark  is  used  in  Madras  as  a  yellow  dye-stuff ;  it  also  possesses 
valuable  medicinal  qualities.  The  authors  find  that  the  colouring 
matter  is  berberine,  contrary  to  the  statement  of  FliickigerandHaiibury , 
who  were  unable  to  detect  this  alkaloid. 

Evodia  melicefolia,  belonging  to  the  same  natural  order,  is  a  tree  grow- 
ing in  China  and  Japan,  whose  bark  is  largely  employed  in  medicine 
and  in  dyeing.  The  authors  confirm  previous  statements  that  the 
bark  contains  berberine. 

Comparative  dyeing  experiments  on  wool  indicated  that  Evodia  and 
Toddalia  bark  possess  the  same  tinctorial  power  as  a  3  per  cent, 
solution  of  berberine  hydrochloride. 

41.  "Some  ethereal  derivatives  of  sarcolactic  acid."  By  Percy  Frankland, 

Ph.D.,  B.Sc,  F.KS.,  and  James  Henderson,  B.Sc. 

The  authors  have  prepared  sarcolactic  acid  in  quantity  by  the 
fermentation  method  previously  described  by  Percy  Frankland  and. 
MacGregor  (Trans.,  1893,  1028).  Of  this  sarcolactic  acid  they  have 
prepared  the  following  derivatives  :  methylic  and  eth3'lic  sarcolactate, 
methylic  and  etbylic  acetylsarcolactate,  ethylic  benzoylsarcolactate. 

The  optical  and  other  constants  determined  are  given  in  the  folloAV- 
ine:  table. 


Mole- 

Mole- 

Product 

Ohserved 

cular 

of 

Eelative 

rotation  at 

Specific 

cular 

devia- 

Ethereal salts. 

Boiling  point 

density, 

15°  C,  OD. 

rota- 

rota- 

tion, 

asyni- 

(uiicorr.). 

15715^ 

(19S-4  mm. 
tube). 

tion, 

[a]D. 

tion, 
100 

a  ^/M 

nietrv 

(P     X 

106). 

Meth  jlic  sarcolac- 

tate   

143—145 

1  -1017 

-15-00 

-   6 -SI 

-   7-13 

-   34-4 

79-16 

Ethylic    sarcolac- 

152—154 

1  -0414 

-17-90 

(at  16-5°  C.) 

-   8-6( 

-10-22 

-   43-7 

73-t<4 

Methylic    acetyl- 

sarcolactate .... 

170—171-5 

1  -0957 

-94-36 

-43-4] 

-03 -38 

-242-9 

0 

Ethylic  acetylsar- 

cohictate 

179  -5—180  -5 

1 -0527 

-86-62 

-41-47 

-66-35 

-232-9 

198-6 

Etliylic    benzoyl- 

sarcolactate. .  . . 

154—155-5 
(15  mm.) 

1-1164 

(14  -  9714 -f-") 

+  49-2 

+  22 • 22 

+  49-33 

+  144-7 

416  -2 

55 

The  relati  ;nship  between  these  and  the  corresponding'  derivatives 
of  active  glyceric  acid  is  discussed.     The  more  important  points  are 

1.  The  small  effect  on  the  rotation  of  substituting  ethyl  for  methyl 
in  the  lactate  compared  with  that  in  the  glycerate. 

2.  The  much  greater  increase  in  the  rotation  effected  by  acetyla- 
ting  the  lactate  than  by  diacetylating  the  glycerate. 

3.  The  reversal  of  the  sign  of  rotation  by  the  introduction  of  the 
benzoyl  group.  This  ;is  also  the  effect  of  introducing  two  benzoyl 
groups  into  the  glycerates. 

4.  The  comparatively  slight  difference  in  rotation  exhibited  bv  the 
methylic  and  ethylic  lactates  probably  points  to  the  latter  exhibiting'  the 
"  maximum  "  in  this  series  of  ethereal  salts  ;  the  maximum,  as  calcu- 
lated from  the  product  of  asymmetry,  should  be  exhibited  by  the 
methylic  salt ;  in  the  glyceric  series  the  calculated  maximum  is 
exhibited  by  the  propyl,  and  actually  by  the  ti-ibutyl  compound.  The 
coincidence  in  both  cases  is,  therefore,  probably  similar. 

5.  The  ethereal  salts  of  glyceric  acid  exhibit  a  diminishing  density  in 
ascending  the  series  from  the  methylic  to  butyiic;  thediacetylglycerates 
have  lower  densities  than  the  con-esponding  glycerates,  exceptino-  in 
the  case  of  the  heptyl  and  octyl  compounds,  of  which  the  diacetyl 
glycerates  have  a  greater  density  than  the  corresponding  glycerates, 
or,  in  other  words,  the  density  curves  of  the  glycerates  and  diacetyl- 
glycerates  cross  at  the  maximum  (the  butyl  compound).  The  same 
phenomenon  is  repeated  in  the  case  of  the  lactates ;  methylic  acetvl- 
Lictate  has  a  lower  density  than  methylic  lactate;  ethylic  acetyllactate 
has  a  higher  density  than  ethylic  lactate. 

6.  This  intersection  of  the  density  curves  is  also  in  both  cases 
attended  with  a  remarkable  change  in  the  optical  relationship,  which 
may  be  stated  thus  :  the  greater  the  diminution  in  the  densitj-  effected 
by  acetylating,  the  greater  is  the  increase  in  the  rotation  produced 
by  this  constitutional  change ;  and  when  the  efTect  of  acetylating  is 
to  increfise  the  density,  the  increment  in  rotation  is  markedly  less 
than  in  those  cases  in  which  the  density  is  diminished  by  the  process. 
This  applies  also  to  both  glycerates  and  lactates. 

7.  The  effect  of  benzoylating  is  to  increase  the  density,  whilst  at 
the  same  time  it  enormously  diminishes  the  rotation,  as  well  as 
reversing  the  sign  of  the  latter.  This  again  holds  good  for  both 
glycerates  and  lactates. 

42.  "  Electrolys's  of  potassium  allo-ethylic  camphorate."    By  James 
Walker,  D.Sc,  and  James  Henderson,  B.Sc. 

The  chief  products  obt£.ined  on  electrolysing  potassium  allo- 
ethylic    camphorate    are    the    ethylic   salts    of  an    unsaturated  acid. 
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CgHuOj,  and  of  a  dibasic  saturated  acid,  C18H30O4.  These  acids 
tave  been  named  alio- cimpholyHc  and  nlln-campliofheHc  acids  respec- 
tively. The  former  acid  ofives  a  liquid  dibromide,  and  can  be  con- 
verted into  the  isomeric  campholactoue  of  Fittip^  and  WoriT^srer.  It 
is  not  identical  with  lauronolic  acid,  which  also  yields  campholactone 
on  similar  treatment.  The  isolanronolic  acid  of  Koenisfs  and  Hoerlin 
is  identical  with  i.socampholytic  acid.  The  results  obtained  indicate 
that  camphoric  acid  contains  the  group  •CH-CH(C00H)-C(C00H). 

43.  "  Trimethylsuccinic  acid."    By  W.  A.  Bone.  M.Sc,  Ph.D.,  and 
W.  H.  Perkin,  jun.,  Ph.D.,  F.R.S. 

For  some  time  the  authors  have  been  workinof  with  this  acid  and 
the  isomeric  dimethylsrlutaric  acids,  and,  althoncrb  their  experiments 
are  not  vet  complete,  the  recent  appearance  of  a  paper  by  Auwers  on 
the  same  subject  (Ber.,  28,  263)  renders  the  publication  of  this  short 
notice  necessary. 

There  has  been  a  orood  deal  of  discussion  as  to  whether 
ti-imethvl succinic  acid  exists  in  one  or  two  modiPcations.  The 
authors  have  prepared  this  acid  by  two  different  mp+hods,  viz.  (1)  by 
the  action  of  ethylic  a-bromi'^obutyrate  on  the  sodium  derivative  of 
ethvlic  a-cvanopropionate  (Zelinsky,  Ber.,  24,  468)  ;  (2)  and  by  the 
action  of  ethvlic  a-bromisobntyrate  on  tbe  sodium  derivative  of  ethylic 
methylmalonate  dissolved  in  xylene  at  180°  TBischoff,  Ber.,  24,  1041). 
The  products  were  in  each  case  hydrolysed,  and  the  acid  heated  at 
200°.  The  authors  find  that  one  and  the  same  trimethylsuccinic  acid 
is  always  formed,  and  that  when  pure  this  melts  at  152°  ;  and  they  are 
able  to  confirm  the  results  recently  obtained  by  Anwer«.  which  diflPer 
materiallv  from  those  described  by  Zelinsky  (ibid.),  Bischoff  (ibid.), 
and  Helle  (hwug.  Dzs.*?.,  Bonn,  18P3). 

Trimethylsuccinic  acid  is  characterised  by  yielding  a  very  insoluble 
calcium  salt,  which  affords  a  convenient  method  for  separating^  it  from 
the  isomeric  dimethylcrlutaric  acids,  which  are  always  formed  in  the 
above  interactions.  When  heated  with  acetic  anhydride,  trimethyl- 
succinic acid  yields  an  anhydride  meltino^  at  38 — 39°. 

During  the  course   of   their   experiments,   the   authors    have    also 

(CH3).  ^CX 

obtained    cvanotrimethylpropionic    acid,  \C — C^rHj.     This 

COoH^  ^H 

acid  crystallises  in  colourless  needles,  meltirg  at  126°,  and  it  is 
characterised  by  yielding  a  sparingly  soluble  ammonium  salt,  which 
crystallises  from  water  in  long,  colourless  needles.  Acetic  anhvdride 
converts  cyanotrimethylpropionic  acid  into  a  cry.«talline  substance 
melting  at  65",  which  is  at  present  under  investigation.     Cn  hydro- 
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Iv-sis  with  concentrate!  hydrochloric  acid,  cyanotrimethjlpropionic 
acid  yields  trimethylsaccitiic  acid,  which  shows  that  it  must  have  the 
constitution  represented  above. 

A  description  of  the  results  recently  obtained  in  the  investigation 
of  the  isomeric  symmetrical  diraethylglutaric  acid,  which  is  not  yet 
concluded,  is  reserved  for  a  future  paper. 

44,  "  New  isomeric  sulphonic  chlorides  derived  from  camphor."    By 
F.  Stanley  Kipping,  Ph.D.,  D.Sc,  and  Wilham  J.  Pope. 

In  our  first  paper  on  the  sulphonic  derivatives  of  camphor  (Ti-ans., 
1893,  63.  548)  the  separation  of  dextrorotatory  camphor  snlphonic 
chloride  and  of  the  corresponding  optically  inactive  compound  "vvas 
described,  and  it  was  mentioned  that  the  crude  oily  product  obtained 
by  the  interaction  of  sodium  camphor.sulphonate  and  phosphorus 
pentachloride  contained  other  crystalline  compounds  of  unknown 
composition.  As  it  seemed  possible  that  these  bye-products  might 
prove  to  be  interesting  derivatives  of  camphor,  their  investigation 
has  been  continued :  two  new  crystalline  substances  have  now  been 
isolated  from  the  mixture. 

The  compounds  in  question  are  isomeric  sulphonic  chlorides  of 
the  composition  CioHuCbSOjCl.  and  both  are  optically  inactive  ;  we 
propose  for  the  present  to  call  them  cMo-rocampJienenulpnonic  chlo- 
ri'le^,  at  any  rate  until  further  study  shows  that  they  are  not,  as  we 
believe  them  to  be,  camphene  derivatives. 

a.-Chloriicamph,enesuIpIionic  chloride  may  be  obtained  in  beautiful, 
massive,  transparent  crystals,  but  it  is  much  more  readily  soluble 
than  either  of  the  camphorsul phonic  chlorides  in  all  ordinary  sol- 
vents, and  dissolves  freely  even  in  boiling  light  petroleum  (b.  p. 
40 — 50°)  ;  it  melts,  not  quite  sharply,  at  83 — 84°.  and  appears  to 
be  dimorphous,  as,  when  the  liquefied  substance  is  rapidlv  cooled  it 
solidifies  to  an  opaque  mass  which  does  not  melt  until  86 — 87°. 

x-ChlorocamphenesulpTionamide,  Cii,Hi4Cl*S02"XH;,  is  obtained  on 
shaking  the  sulphonic  chloride  with  cold  concentrated  ammonia; 
it  crystallises  from  dilute  alcohol  in  transparent  plates  meltincr  at 
161 — 162°,  and  is  only  sparingly  soluble  in  water. 

a-Dichloracamphene,  CioHuCL,  is  formed  in  large  quantities  when 
a-chlorocamphenesalphonic  chloride  is  heated  for  a  short  time  at 
160 — 170°  ;  it  crystallises  from  dilute  alcohol  in  fern-like  forms 
melting  at  72 — 73",  and  is  readily  volatile  in  steam. 

fi-Chlorocamphenesulphonic  chloride  appears  to  be  present  in  the 
crude  oily  product  in  much  smaller  quantities  than  the  corresponding 
a-compound,  and,  being  much  more  readily  soluble  than  the  latter,  it 
is  isolated  only  with  difficulty  ;  it  dissolves  freely  even  in  cold  light 
petroleum  (b.  p.  30 — 40")   from  which  it   crystallises  in  large,  trans- 
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pai-ent  plates  whicli  become  opaque  when  heated  gently  in  contact 
-with  the  mother  liquor;  its  meltinpr  point  is  77 — 78°. 

(S-ChlorocamplienesulpJwuamide,  dnHuChSOo-XHo,  crystallises  from 
dilute  alcohol  in  plates,  and  melts  at  156 — 157°. 

When  the  /^-sul phonic  chloride  is  heated  at  about  160°  it  is  rapidly 
decomposed,  sulphur  dioxide  being  evolved;  the  main  product  is  a 
colourless,  very  volatile,  pleasant-smelling  oil,  but  a  small  quantity  of 
a  crystalline  substance  is  also  obtained. 

In  their  behavioui%  when  heated,  these  two  chlorocamphenesul- 
phonic  chlorides  evidently  resemble  the  sul phonic  derivatives  of 
camphor,  which,  as  we  have  recently  shown,  are  readily  converted  into 
halogen  derivatives,  losing  sulphur  dioxide.  The  exact  manner  in 
which  these  two  bye-products  are  formed  is  not  yet  known,  but  it 
seems  probable  that  they  are  produced  by  the  action  of  phosphorus 
pentachloride  on  camphorsulphonic  chloride. 


March  27th,  1895.    Anniversary  Meeting.    Dr.  Armstrong,  President. 

in  the  Chair. 

The  President,  in  opening  his  address,  referred  to  the  fact  that  its 
delivery  marked  the  close  of  an  official  connection  with  the  Society 
maintained  during  20  years — a  period  of  great  activity  in  the  history 
of  the  Society  during  which  the  number  of  Fellows  had  increased 
from  800  to  nearly  2,000. 

The  first  subject  considered  was  the  Faraday  lectureship,  which, 
he  remarked,  had  been  described  as  "  an  institution  that  in  its  most 
characteristic  features  is  without  parallel  elsewhere,"  by  Professor 
Odling,  who,  moreover,  had  said  "that  having  regard  to  the  great 
name  with  which  it  is  associated,  we  cannot  doubt  that  the  nomina- 
tion to  this  lectureship  will  ever  be  held  in  high  esteem."  This  very 
fact  made  the  appointment  one  which  occasions  great  perplexity. 
Having  failed  to  induce  Professor  Emil  Fischer  to  deliver  the 
lecture,  the  Council  had  been  led  to  fully  discuss  the  matter  and  to 
arrive  at  the  conclusion  that  it  would  be  desii'able  to  break  through 
tlie  practice  originally  initiated  by  the  Council,  and  hitherto  adhered 
to,  of  inviting  only  foreigners  to  deliver  the  lecture.  Since  this 
decision  was  arrived  at,  circumstances  had  arisen  which  had  led  to 
an  even  more  novel  departure.  All  were  aware  that  Lord  Eayleigh 
and  Professor  Kamsay  had  recently  successfully  effected  the  sepai-a- 
tion  of  a  bitherto  unrecognised  constituent  from  the  atmosphere,  a 
discovery  which  was  justly  regarded  as  one  of  the  most  remarkable 
ever  made  in  chemistry — but  this  was  no  chance  discovery.      On  the 
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contrary,  it  ■was  tlie  outcome  of  labours  carried  out  witla  unwearied 
perseverance  and  patience  and  witli  consummate  skill  by  Lord  Ray- 
leigh  during  many  years  past.  After  tracing  the  history  of  the 
discovery,  the  President  proceeded  to  say  that  no  chemist  could  fail 
to  be  impressed  by  Lord  Rayleigli's  work.  Recognising  its  extreme 
value,  the  Council  had  decided  to  appoint  Lord  Rayleigh  Faraday 
lecturer,  and  to  request  his  acceptance  of  the  medal  in  recognition  of 
the  important  service  which  he  had  rendered  to  chemical  science  by 
his  discovery  of  argon.  They  did  not  ask  that  he  should  give  a 
lecture,  but  made  the  award  of  the  medal  in  this  special  manner  in 
order  to  mark  their  sense  of  the  value  of  his  labours  and  especially  of 
the  example  he  had  set.  There  Avas,  however,  reason  to  hope  that 
Lord  Rayleigh  will  be  prepared  to  address  the  Society  on  the  subject 
of  argon. 

The  President  then  presented  the  Faraday  Medal  to  Lord  Ray- 
leigh "  in  recognition  of  the  services  he  had  rendered  to  chemical 
science  by  the  discovery  of  Argon." 

Lord  Rayleigh  said  that,  in  returning  his  thanks  to  the  Society, 
he  was  somewhat  embarrassed,  because  he  felt  that  there  ought  to  be 
another  standing  at  his  side.  It  was  true  that  his  researches,  to 
which  the  President  had  referred,  upon  the  densities  of  gases  had 
rendered  it  almost  certain  that  a  new  gas  of  some  sort  was  concerned, 
and  probable  that  the  new  gas  was  in  the  atmosphere.  But  from  this 
point  to  the  isolation  and  examination  of  argon  was  a  long  step,  and 
the  credit  for  it  must  be  shared  equally  between  Professor  Ramsay 
and  him&elf.  In  some  quarters  there  had  been  a  tendency  to  repre- 
sent that  antagonism  existed  between  chemists  and  physicists  in  the 
matter,  though  such  a  thought  never  entered  his  mind.  Professor 
Ramsay  was  a  chemist  by  profession,  while  he  himj^elf  had  dabbled  in 
chemistry  from  an  early  age,  and  had  followed  its  development  with 
a  keen  interest. 

Being  called  on  by  the  President,  Professor  Ramsay  made  the  fol- 
lowing communication  of  the  disfovery  of  helium  in  cleveite. 

'■  In  seeking  a  cine  to  componnds  of  argon,  I  was  led  to  repeat 
experiments  of  Hillebrand  on  cleveite,  which,  as  is  known,  when 
boiled  with  weak  sulphuric  acid,  gives  off  a  gas  hitherto  supposed  to 
be  nitrogen.  This  gas  proved  to  be  almost  free  from  nitrogen;  its 
spectrum  in  a  Pfliicker's  tube  showed  all  the  prominent  argon  lines, 
and,  in  addition,  a  brilliant  line  close  to,  but  not  coinciding  with,  the 
D  lines  of  sodium.  There  are,  moreover,  a  number  of  other  lines,  of 
which  one  in  the  green- blue  is  especially  prominent.  Atmospheric 
argon  shows,  besides,  three  lines  in  the  violet  which  are  not  to  be 
seen,  or,  if  present,  are  excessively  feeble,  in  the  spectrum  of  the  gas 
from    cleveite.       This    suggests     ihat    atmospheric    argon    contains. 
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besides  argon,  some  otlier  gas  "wliicli  has  as  yet  not  been  separated, 
and  wbich  may  possibly  account  i'or  the  anomalous  position  of  argon 
in  its  mimerical  relations  with  other  elements. 

"  N^ot  having  a  spectroscope  with,  which  accurate  measurements  can 
be  made,  I  sent  a  tube  of  the  gas  to  Mr.  Crookes,  who  h.as  identiBed 
the  yellow  line  with  that  of  the  solar  element  to  which  the  name 
'helium'  has  been  given.  He  has  kindly  undertaken  to  make  an 
exhaustive  study  of  its  spectrum. 

"  I  have  obtained  a  considerable  quantity  of  this  mixture,  and  hope 
soon  to  be  able  to  report  concerning  its  properties.  A  determination 
of  its  density  promises  to  be  of  great  interest." 

Mr.  Crookes  then  gave  the  following  account  of  the  spectrum  of 
the  gas  from  cleveite. 

"  By  the  kindness  of  Proft-ssor  Ramsay  I  have  been  enabled  to 
examine  spectroscopically  two  Pfliicker  tubes  filled  with  some  of  the 
gas  obtained  from  the  rai-e  mineral  cleveite.*  The  nitrogen  had 
been  removed  by  '  sparking  '  over  alkali.  Ou  looking  at  the 
spectrum,  by  far  the  most  prominent  line  was  seen  to  be  a  brilliant 
yellow  one,  apparently  occupying  the  position  of  the  sodium  lines. 
Examination  with  high  powers  showed,  however,  that  the  line 
remained  rigorously  single  when  the  sodium  lines  would  be  widely 
separated.  On  throwing  sodium  light  into  the  spectroscope  simul- 
taneously with  that  from  the  new  gas,  the  spectrum  of  the  latter  was 
seen  to  consist  almost  entirely  of  a  bright  yellow  line  a  little  to  the 
more  refrangible  side  of  the  sodium  lines,  and  sepai  at ed  from  them 
by  a  space  a  little  wider  than  twice  that  separating  the  two  sodium 
components  from  one  another.  It  appeared  as  bright  and  as  sharp 
as  Di  and  D2.  Careful  measurements  gave  its  wave-length  587'45, 
the  wave-lengths  of  the  sodium  lines  buing  D,  589"51  ar.d  D2  58891. 
The  differences  are  therefore — 


Wave-lengtlis.  Differences. 

D, 589-51 

D. 588-91 

New  line 587'4o 


ono 

l-4() 


"  The  spectrum  of  the  gas  is  therefore  that  of  the  hypothetical 
element  helium,  or  Da,  the  wave-length  of  which  is  given  by  Angstrom 
as  587"49  and  by  Cornu  as  587'46. 

*  Cleveite  is  a  variety  of  urariinite;  chiefly  a  uranate  of  uranvle,  lead,  and  tlie 
rare  eartlis.  It  contains  about  ]3  per  cent,  of  tlie  rare  earths,  and  about  2  o  per 
cent,  of  a  gas  said  to  be  nitrogen  {Bvtl.  U.  S.  Qeol.  Siirnet/,  78,  43 — 79_). 
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"  Besides  the  helium  line,  traces  of  the  more  prominent  lines  of 
argon  were  seen. 

"  Comparing  the  visible  spe'jti'um  oP  the  new  gas  with  the  band 
and  line  spectrum  of  nitrofren  they  are  almost  identical  at  the  red  and 
blue  end,  but  there  is  a  broad  space  in  the  green  where  they  differ 
entirely.     The  helium  tube  shows  lines  in  the  following  positions. 

Wave-length. 

(a.)   D3,  yellow 687"45  Very  strong.     Shf\rp. 

(fe.)    Yellowish  green 56805  Faint.      Sharp. 

(c )    yellowish  green 56641  Very  faint.      Sharp. 

(d.)   Green 51612  Faint.     Sharp. 

(e.)    Greeni.sh  blue 500  81  Faint.      Sharp. 

(/.)  Blue 480-63  Faint.     Sharp. 

"I  have  taken  pliutographs  of  the  spectrum  given  by  the  helium 
tube.  At  first  glance  the  ultra  violet  part  of  the  spectrum  looks  like 
the  band  spectrum  of  nitrogen,  but  closer  examination  shows  con- 
siderable differences.  Some  of  the  lines  and  bands  in  the  nitiogeu 
spectrum  are  absent  in  that  from  the  helium  tube,  whilst  there  are 
many  fine  lines  in  the  latter  which  are  absent  in  nitrogen.  Accurate 
measurements  of  these  lines  are  being  niide." 

Continuing  his  address,  the  Piifsidext  said  that  the  Society  had 
lost  an  old  and  faithful  servant  in  the  collector,  Mr.  Hall,  who  last 
summer  retired  on  a  pension  from  the  Society  after  being  25  years  in 
its  employ. 

The  opportunity  had  been  taken  to  institute  changes  in  the  paid 
staff  of  the  Society  which  had  long  been  advocated  by  the  officers 
but  postponed  mainly  on  financial  grounds.  A  collector  beiucr  no 
longer  necessary,  it  had  been  decided  to  appoint  an  Assistant-Secre- 
tary, who  should  also  act  as  assistant  to  the  Treasurer  and  as 
Librarian.  They  had  been  successful  in  securing  the  services  of 
Mr.  Kobert  Steele,  formerly  a  science  ma.ster  at  the  Bedford  Modern 
School. 

The  fusion  of  the  offices  of  Assistant-Secretary  and  of  Librarian, 
effected  with  the  object  of  securing  the  constant  atte:]dance  of  the 
Librarian,  had  led  to  the  termination  of  Dr.  Thome's  official  connec- 
tion with  the  Society  ;  on  behalf  of  the  Cooncil,  he  desired  to  express 
the  warmest  thanks  to  Dr.  Thorne  for  the  assistance  he  had  rendered 
as  Librarian  since  the  death  of  Mr.  Watts. 

The  numerical  strength  of  the  Society  was  as  follows  : — * 

*  This  statement  has  been  corrected  to  March  31st,  1835. 
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Nnmber  of  Fellows,  March  31st,  1894     1962 

,,  ,,  since  admitted     118 

2080 
Removed    on    account  of   non-payment   of    four 

annual  subscriptions 24 

Do.  three  annual  subscriptions    33 

Withdrawn 27 

Deaths 17 

—  101 

Number  of  Fellows,  March  31st,  189o     1979 

Foreign  Members 30 

These  statistics  were  by  no  means  satisfactory.  Not  only  was  tbe 
number  admitted  smaller  than  usual,  one  reason  being  that  23  who 
had  been  elected  had  failed  to  satisfy  the  conditions  on  which  admis- 
sion into  the  Society  was  granted,  but  an  unusually  large  number 
had  declined  to  comply  with  the  Bye-laws  and  the  Treasurer's  just 
demands,  and,  therefore,  were  removed  from  the  register.  The  names 
of  those  who  have  thus,  of  their  own  act,  ceased  to  be  Fellows  of  the 
Society  are  as  follows  : — 

Four  years"  arrears: — Buch,  C.  von  ;  Cook,  H.  J. ;  Chenhall,  J.  W.  ; 
Chiddey,  A.  ;  Cunningham.  A.  A. ;  Donovan,  H.  T. ;  P]vans,  G.  T.  ; 
Featherstone,  W.  B. ;  Farquharson,  A.  C. ;  Gregory,  W. ;  Gee,  W.  W. 
H. ;  Holt,  C.  G. ;  Haslam,  A.  R.  ;  Maybury,  C. ;  Moos,  N".  A.  F.;  Morgan, 
A.  F.  ;  McCalman,  G. ;  Porter,  H. ;  Stanley,  T.  W.  ■  Shaw,  H.  G.  ;  Tarn, 
A. ;  Trinks,  C.  H. ;  Wood,  G.  W. ;   Wade,  M.  S. 

Three  years' arrears  : — Broughton,  F.;  Brunker,  J.  E.;  Bailey,  R.  D. ; 
Byrn,  G. ;  Barry,  T.  D.  C. ;  Belbin,  T.  St.  J. ;  Coleman,  T.  H. ;  Davies, 
A.  E. ;  Davies,  J.  ;  Gracey,  R. ;  Grey,  W.  T. ;  Gerrans,  B.  H.;  Guthrie, 

F.  B. ;  Hori,  E.  ;  Irons,  H  E.  J.  ;  Jenner,  T.  ;  Kilpatrick,  C.  ;  Knowles, 
J.  ;  Linnell,  A.  ;  Luckett,  A.  H.  ;  Menzies,  Rev.  T.  J.  ;  Mackay,  A.  ; 
Mayhew,  E.  W.  A.  ;  Parry,  J.  ;  Provis,  J. ;  Pike,  A.  E. ;  Serre,  C.  A.  ; 
Steedman,  C.  E. ;  Sach.  A.  J. ;  Tompkins,  H.  R.  ;  Whitlock,  J. ;  Wilkie, 
J.  ;  AVadsworth,  G.  H. 

The  following  have  withdrawn  : — Auerbach,  G. ;  Bell,  Sir  W.  J.  ; 
Cortis,  A.  B. ;  Day,  A.  W. ;  Dott,  D.  B. ;  Forth,  H. ;  Greenish,  H.  G. ; 
Hall,  E. :  Jackson,  J.   R. ;   Lauer,  W.  E.  ;  Lightbown,  J.   H.  ;  Mason, 

G.  B. ;  Miiller,  Prof.  G. ;  Oxford,  Rev.  A.  W.  fParker,  G.  L. ;  Paterson, 
J.  R. ;  Peace,  F.  K. ;  Peterson,  F.  W.  ;  Platts,  K. ;  Ray,  W.  ,  Samuel, 
A.  H.  ;  Shaw,  H.  D.  ;  Stavert,  Rev.  W.  J.  ;  Stoker,  U.  ;  Sutcliffc,  S.  ; 
Taylor,  G.  S. ;  Venis,  W.        . 
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The  Society  was  fortunate  in  having  been  deprived  of  only  17  of 
its  Fellows  by  death,  viz.  : — Ashwell,  J.  R.  ;  Barratt,  Alex. ;  Beau- 
champ,  Maj.  ;  Board,  G. ;  Carteighe,  J. ;  Dunne,  B.  L.  ;  Gill,  C.  H. ; 
*Hughes,  F.  R. ;  Johnson,  F.  R. ;  Morris,  J.  E.  ;  Nason,  Prof.  H.  B.  : 
Salet,  G. ;  Twining,  A.  H. ;  White,  A.  ;  Wright,  C.  A. ;  Evans,  N. ; 
Thornthwaite,  W.  H. 

This  list  contains  the  name  of  one  of  the  original  Fellows  of  the 
Society,  F.  R.  Hughes,  so  that  now  but  one  I'emains — Lord  Playfair. 
The  decease  of  Dr.  Alder  Wright  at  so  early  an  age  was  especially  to 
be  regretted. 

Three  foreign  members  had  died  during  the  year — Marignac, 
V.  Helmholtz,  and  Josiah  P.  Cooke.  Prof.  Cleve  had  undertaken  to  com- 
memorate the  work  of  the  first  of  these,  and  especially  to  discuss  the 
present  state  of  our  knowledge  of  the  chemistry  of  the  rare  earths,  a 
subject  to  which  Marignac  devoted  particular  attention.  Prof.  Fitz- 
gerald, F.R  S.,  in  like  manner  had  consented  to  deal  with  that  part 
of  the  work  of  v.  Helmholtz  which  was  of  interest  to  chemists,  viz. 
electrolysis  and  the  theory  of  vortex  atoms. 

Reference  was  made  to  a  somewhat  virulent  outbreak  of  the  black- 
balling mania  which  affected  one  of  the  elections.  Having  made 
special  enquiries  with  reference  to  those  who  were  rejected,  he  was 
satisfied,  said  the  President,  that  they  were,  in  the  majoi'ity  of  cases, 
the  victims  of  unjust  prejudice. 

The  Assistant  Secretaiy  was  engaged  in  verifying  the  register  of 
Fellows,  and  as  illustrating  the  difficulties,  it  might  be  mentioned 
that  no  fewer  than  98  Life  Fellows  had  not  responded  to  the  request 
for  their  present  addresses.  Moreover,  the  addresses  of  the  following 
10  Life  Fellows  and  11  others  ai-e  unknown  beyond  question,  journals 
sent  to  them  having  been  returned  through  the  post. 

Chester,  E.  D.  ;  Faye,  M.  H. ;  Frost,  Robert;  Hadkinson,  John  ; 
Hoskins,  A.  P. ;  Looker,  Percy  ;  Millar,  Jas. ;  Pollock,  J.  H. ;  Yacher,  A.; 
Young,  B. 

Ordinary  members  : — Alexander,  J. ;  Ashcroft,  G.  A. ;  Babington,  P. ; 
Brown,  F.  W.  ;  Chantrell,  P. ;  Coleman,  J.  B. ;  Cooke,  A.  W. ;  Golden, 
A.  R. ;  Wallis,  H.  W. ;  Ward,  T.  A. ;  Wellington,  S.  N". 

The  number  of  communications  made  to  the  Society  during  the 
year  was  132. 

Eighty-three  papers  were  published  in  the  Transactions  for  1894, 
occupying  1,039  pages;  whereas  in  the  preceding  year  104  papers 
were  published,  occupying  1,432  pages. 

The  following  were  the  statistics  relating  to  the  Abstracts. 
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Part  I. 

Pages.       No.  of  Abstracts. 

Organic  Chemistry    631  1105 

Part  II. 

Geueral  and  Physical  Chemistry 245 

Inorganic  Chemistry    218 

Mineralogical  Chemistry    99 

Physiological  Chemisti-y 163 

Chemistry    of     Vegetable     Physiology    and 

Agriculture    99 

Analytical  Chemistry 328 

Total  in  Part  II   492  1152 

Total  in  Parts  I  and  II 1123  2257 

The  Index  to  the  Transactions,  Proceedings  and  Abstracts  occupies 
149  pages,  and  contains  upwards  of  11,000  entries. 

Referring  to  the  labours  of  the  Editors  in  connection  with  the 
Transactions  and  Abstracts,  the  Presideat  said  that  not  only  the 
Council  but  all  the  Fellows  must  very  fully  recognise  the  great  value 
of  the  work  which  is  done  for  the  Society  by  both  gentlemen. 

Takino-  into  consideration  the  increase  in  the  size  of  the  Journal 
and  its  great  value,  the  Council  had  resolved  to  increase  the  sale 
price  to  40  shillings  per  annum  after  this  year. 

Among  other  topics,  referrence  was  made  to  the  issue  of  abstracts 
of  physical  papers  by  the  Physical  Society  ;  also  to  the  federation  of 
the  various  Brewing  Institutes,  and  the  issue  by  them  of  a  journal, 
which,  besides  original  matter,  was  to  contain  abstracts  of  papers  of 
special  interest  to  those  engaged  in  the  brewing  industry. 

The  technical  portion  of  the  address  dealing  with  the  ionic  disso- 
ciation hypothesis  and  the  con-elation  of  structure  with  function, 
among  other  matters,  having  been  taken  as  read : — 

Sir  Frederick  Abel  proposed  a  vote  of  thanks  to  the  President, 
coupled  with  the  request  that  he  allow  his  address  to  be  printed. 
Dr.  W.  H.  Perkin  seconded  the  motion,  which  was  carried  by  accla- 
mation.    The  President  having  thanked  the  meeting, 

Professor  Thorpe,  the  treasurer,  gave  an  account  of  the  balance 
sheet,  which  he  laid  before  the  Society,  duly  audited. 

The  receipts  had  been : — By  admission  fees  and  subscriptions, 
£4049  ;  by  sale  of  Journal  and  advertisements,  £470  15s.  6d. ;  and  by 
dividends  on  invested  capital,  £364  17s.  &d.  The  expenses  had  been  : 
—  On  account  of  the  Journal,  £2757  5s.  3d.  ;  on  account  of  the  Pro- 
ceedings, £239   17s.  '5d.;  on  account  of  the   General   Index,  £112 
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19s.  2d. ;  on  account  of  the  Library,  £319  4?.  '2d. ;  the  total  expendi- 
ture being  £4135  9s.  lid.  Grants  amounting  to  £197  had  been 
made  to  Fellows  from  the  Research  Fund  during  the  year. 

Dr.  Gladstone  proposed  that  the  thanks  of  the  Fellows  be  tendered 
to  the  treasurer  for  his  services  during  the  past  year ;  this  motion  was 
fieconded  by  Mr.  Carteighe. 

The  vote  of  thanks  to  the  treasurer  having  been  passed,  Professor 
Tilden  proposed  a  vote  of  thanks  to  the  Council  and  officers. 

Mr.  Hehner  supported  the  motion,  which  was  adopted. 

The  Treasurer,  in  responding,  proposed  a  vote  of  thanks  to  the 
auditors.  Mr.  Friswell  seconded  the  motion,  which  was  unanimously 
adopted,  and  acknowledged  by  Mr.  Bevan. 

Mr.  Warrington  proposed  a  vote  of  thanks  to  the  Editor,  Snb- 
Editor,  and  Abstractors,  which  was  seconded  by  Dr.  Wynne  and 
carried,     Mr.  Groves  briefly  responded. 

Scrutators  were  appointed,  and  a  ballot  was  then  taken  for  the 
election  of  officers  and  Council  for  the  ensuing  year ;  the  following 
were  subsequently  declared  elected  : — 

President:  A.  Vernon  Haicourt,  M.A.,  LL.D.,  D.C.L.,  F.R.S. 

Vice-Presidents  who  have  filled  the  office  of  President :  Sir  F.  A.  Abel, 
Bart.,  K.C.B.,  D.C.L.,  f'r.S.  ;  H.  E.  Armstrong,  LL.D.,  Ph.D., 
F.R.S. ;    A.     Crum    Brown,    D.Sc,    F.R.S. ;     W.     Crookes,     F.R.S. ; 

E.  Frankland,  D.C.L.,  F.R.S.  ;  Sir  J.  H.  Gilbert,  Ph.D.,  F.R.S. ; 
J.  H.  Gladstone,  Ph.D.,  F.R.S.;  H.  Miiller,  Ph.D.,  F.R.S.;  W. 
Odling,  M.B.,  F.R.S.  ;  W.  H.  Perkin,  LL.D.,  Ph.D.,  F.R.S.  ;  Lord 
Playfair,  K.C.B.,  Ph.D.,  F.R.S. ;  Sir  H.  E.  Roscoe,  LL.D.,  F.R.S. : 
W.  J.  Russell,  Ph.D.,  F.R.S.;  A.  W.  Williamson,  LL.D.,  F.R.S. 

Vice-Presidents :  E.  Atkinson,   Ph.D.;    Horace   T.   Brown,  F.R.S.; 

F.  R.  Japp,  M.A.,  Ph.D.,  LL.D.,  F.R.S.;  Ludwig  Mond,  F.R.S.; 
C.   O'SuUivan,  F.R.S. ;  W.  C.  Roberts-Austen,  C.B.,  F.R.S. 

Secretaries :  J.  M.  Thomson  ;  W.  R.  Dunstan,  M.A.,  F.R.S. 

Foreign  Secretary  :  Raphael  Meldola,  F.R.S. 

Treasurer :  T.  E.  Thorpe,  LL.D.,  F.R.S. 

Other  Members  of  Coitncil :  P.  P.  Bedson,  D.Sc;  B.  H.  Brough ; 
H.  B.  Dixon,  F.R.S.  ;  Bernard  Dyer,  D.Sc.  ;  R.  J.  Friswell ; 
0.  Hehner;  F.  S.  Kipping,  Ph.D.,  D.Sc;  H.  McLeod,  F.R.S.; 
W.  A.  Shenstone;  T.  Stevenson,  M.D. ;  W.  P.  Wynne,  D.Sc; 
S.  Young,  D.Sc,  F.R.S. 
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Anniversary  Dinner.  Wednesday,  March  27,  1895.  Professor  H. 
E.  Armstrong,  F.R.S.,  President,  in  the  Chair.  Whitehall  Rooms, 
Hotel  Metropole,  7.30  p.3i. 

The  following  Fellows  and  guests  were  present : — 


Armstrong,  Dr.,  Chairman. 
Atkinson.  Dr. 

BaKoiir,  The  Et.  Hon.  A.  J.,  M.P. 

Bevan,  Mr.  E. 

Blackwell,  Mr.  T.  ¥.,  Master  of  the 
Salters'  Company. 

Blount,  Mr.  Bertram. 

Brierley,  Mr.  J.  T. 

Brown.  Mr.  Horace. 

Bryce,  The  Et.  Hon.  Ja«.,  M.P.,  Presi- 
dent of  the  Board  of  Trade. 

Carteighe.  Mr.,  President  of  the  Phar- 

rmcei'tical  Society. 
Chapman,  Mr.  A.  C, 
Chattawav,  Dr. 
Child.  Mr.  -T.  U. 
Coctell,  Mr.  E.  M. 
Cooper,  Mr.  Albert. 
Crookes,  Mr.  Jos. 
Crookes,  Mr.  W. 
Cross,  Mr.  C.  F. 

Dewir,  Prof. 
Diek,  Mr.  A.  B. 
Down,  Mr.  F.  .T. 
Dnnstan,  Prof.,  Hon.  Secretari/. 
Dyer,  Dr.  B. 

Dyer,  Mr.  W.  Thisleton,  C.B.,  Director 
Royal  Gardeu-i,  Kew. 

Fairley,  5Ir.  T. 
Formoy,  Mr.,  J.  P. 
Frankland,  Prof.  Percy. 
Friswell,  Mr.  B.  J. 

Gardiner.  Dr.  H.  J. 

Gilbert,  Sir  H. 

Gladstone,  Dr.  J.  H. 

Gordon,  Mr.  J.  G. 

Green,  Mr.  A.  G. 

Greenaway,  Mr.  A.  J.,  Snh- Editor. 

Griffith,  Mr.  G. 

Groves,  Mr.  C.  E.,  Editor. 


Harcourt,    Mr.    A.    Vernon,    President 

Elect. 
Hare,  Mr.  A.  T. 
Harvey,  Dr.  J.  S. 
Harvey,  Mr.  E.  M. 
Hehner,  Mr.  Otto. 
Hopkins,  Mr.  F.  G. 
Howard,  Mr.  D.  L. 
Howard,  Mr.  Walter. 
Howie,  Mr.  VT.  L. 

Jackson,  Mr.  H. 

Karslake,  Mr.  Lewis. 
Kellner,  Dr.  W. 
Kemp,  Mr.  W.  J. 

Laws,  Mr.  J.  Parry. 
Lockyer,  Prof.  ]N'orman,  C.B. 

Macnab,  Mr.  W. 

Magnus,  Sir  P. 

Masters,  Mr. 

Masters,  Mr.  W. 

McLeod,  Prof. 

Meldola,  Prof.,  Foreign  Secretary. 

Messel,  Dr. 

Myood,  Dr.  G. 

Morris,  Dr.  G.  H. 

Miiller,  Dr.  Hugo. 

Muter,  Mr.  W. 

Nagel,  Mr.  D.  H. 
Nathan,  Capt.  F.  L. 
Newlands,  Mr.  B.  E.  R. 
Newlands,  Mr.  J.  A.  R. 

Odling,  Prof. 

Page,  Mr.  F.  J.  M. 
Perkin,  Dr.  W.  H. 
Pickering,  Mr.  S.  U. 
Ping,  Mr.  W. 

Prideaux,  Sir  Walter,  Clerk  of  ike  Qold- 
smiths'  Company. 
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Pullar,  Mr.  R. 

Ramsay,  Prof. 

Eajleigh,  The  Right  Hon.  Loi-d,  Secre- 
tary of  the  Royal  Society. 

Read,  E.  J. 

Reynolds,  Prof.   Emer«on. 

Roberts,  Sir  Owen,  Clerk  of  the  Cloth- 
tvorJcers'  Company. 

Rodger,  Mr.  J.  W. 

Roscoe,  Sir  Henry  E.,  M.P. 

Riicker,  Prof.,  Treas.  British  Associa- 
tion. 

Russell,  Dr.  W.  J.,  President  of  the  In- 
stitute of  Chemistry. 

Russell,  Mr. 

Salauion,  Mr.  A.  G. 
Savage,  Mr.  T. 
Shenstone,  Mr.  W.  A. 
Siemens,  Mr.  C.  von 

Smith,  Mr.  Lavers,  Master  of  the  Cord- 
wainera^  Company. 


Saiithells  Prof. 

Soper,  Mr.  A.  L.,  Sec.  City  and  Guildt 

Institute. 
Spiller,  Mr.  G-eo. 
Spiller,  Mr.  "VVm. 
Steele,  Mr.  R.,  Assistant  Secretary  and 

Librarian. 
Stevenson,  Dr.,  President  of  the  Society 

of  Public  Analysts. 
Symons,  Dr.  W.  H. 

Thomson,  Prof.,  Hon.  Secretary. 

Thorne,  Dr.  L.  T. 

Thorpe,  Prof.,  President  of  the  Socieitt 

of  Chemical  Industry. 
Tilden,  Prof. 
Tookey,  Mr.  Chas. 
Tutton,  Mr.  A.  E. 

Yautin,  Mr.  CI. 
Voelcker,  Dr.  J.  A. 

Wynne,  Dr. 


The  following  toasts  were  pi'oposed  : — 

Tiy  the  PresideMt. 

\.  Her  Most  Gracious  Maje.sty  the  Queen. 

2.  The  Houses  of  Pai'liament,  coupled  with  the  name  of  the  RigVit 

Hon.  James  Bryce,  M.P.,  President  of  the  Board  of  Trade. 

By  the  Bight  Hon.  A.  J.  Balfour,  M.P. 

3.  Prosperity  to  the  Chemical  Society,  coupled  with  the  name  of 

the  President. 

By  Mr.  A.  G.  Vernon  Harcourt,  F.R.S.,  President  Elect. 

4.  Learned    Societies,   coupled   with  the  name  of  the  Right  Hen. 

Lord  Rayleigh,  Secretary  of  the  Royal  Society. 

By  Sir  Henry  Roscoe,  M.P.,  F.B.S. 

5.  The  Visitors,   coupled   with  the   names  of   Sir   Owen    Roberts, 

Professor  Riicker,  F.R.S. 

Br.  W.  J.  Russell,  F.R.S.,  President  of  the  Institute  of  Chemistry . 

6.  The  President. 

By  the  President. 

7.  The    Secretaries,    coupled    with    the  name  of    Prof.    J.    Mill.ir 

Thomson. 
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]\[r.  Balfol'u,  ill  proposing  the  toast  of  the  evenin2",  said,  1\[i\ 
President,  the  President  of  the  Board  of  Trade  reminded  us  that  his 
department  was  brought  into  closest  relation  with  science,  almost 
every  day,  in  relation  to  the  great  practical  questions  with  which  it 
has  to  deal.  I  think  he  will  probably  agree  with  me  when  I  say 
that  we  who  are  engaged  in  the  work  of  every  day  political  conflict 
cannot  boast  that  we  are  in  the  position  of  using  science  as  the 
handmaid  to  great  national  purposes,  or  that  we  have  the  power 
to  tarn  it  and  direct  its  great  powers  whither  we  will.  Fur  my 
own  part,  though  the  last  thing  I  wish  to  do  is  to  suggest  that 
the  work  of  a  practical  politician  is  other  than  a  woi'k  which 
taxes  the  highest  qualities  of  a  man,  still  I  have  to  admit  on 
looking  back  at  the  history  of  civilization,  that  if  we  want  to  isolate  the 
causes  which  more  than  any  other  conduce  to  the  movements  of  great 
civilised  societies,  you  must  not  look  to  the  politician  of  the  hour  on 
Avhom  it  may  be  all  eyes  are  fixed  :  you  mnst  look  to  those,  often 
unknown  by  the  multitude,  whose  work,  it  may  be,  is  never  properly 
realised  by  the  mass  of  their  countrymen  till  after  they  are  dead. 
You  must  look  at  them,  and  at  their  labours,  to  find  the  great  sources 
of  social  movement.  We,  who,  are  carrying  on  a  work,  which  I  hope 
is  not  useless,  which,  I  am  sure,  receives  its  full  meed  of  public  recogni- 
tion and  public  gratitude,  do,  after  all,  not  belong  to  that  class  to  which 
the  community  is  most  beholden  for  alJ  that  is  to  improve  the  lot  of 
man  upon  earth.  It  is  to  those  who,  very  often  with  no  special  practical 
object  in  view,  casting  their  eyes  upon  no  other  object  than  the  abstract 
truth,  and  the  pure  truth  Avhich  it  is  their  desire  to  elucidate,  penetrate 
ever  further  and  further  into  the  secrets  of  nature,  and  provide  the 
practical  man  with  the  material  upon  which  he  works.  Those  are  the 
men  who,  if  you  analyse  the  social  forces  of  their  ultimate  units,  those 
are  the  men  to  whom  we  owe  most,  and  to  sucli  men,  and  to  produce 
such  men,  and  to  honour  such  men,  and  to  educate  such  men,  the 
iSuciet}-  whose  health  I  am  now  proposing  devotes  its  best  energies. 
Mr.  President,  1  do  not  think  that  Englishmen  need  feel  that 
they  have  been  behind  the  rest  of  the  world  in  evolving  those 
root  ideas  which  are  the  source  of  great  discoveiies,  which  are 
themselves  great  discoveries  and  the  source  and  root  of  other 
great  discoveries.  It  may  be,  however, — I  think  it  is  the  fact — that 
though,  as  a  nation,  we  have  been  as  productive  as  other  nations, 
I  put  it  modestly,  in  the  men  of  genius  who  have  made  these 
fundamental  discoveries,  I  do  not  think,  as  a  nation,  we  have 
suflBciently  realised  how  great  a  part  theory,  how  great  a  bearing 
theory,  in  these  modern  days,  must  necessaiily  have  upon  piactice 
if  we  are  to  keep  abreast  of  the  rest  of  the  world.  We  have  pro- 
duced great  theorists,  none  greater  ;  we  have  produced  men  of  great 
practical  genius,  none  greater.     I  am  not  sure,  however,  that  at  this 
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moment  we  are  not  behind  one,  at  least,  of  the  great  nations  of  the 
continent,  perhaps  more  than  one,  in  the  art  of  combining  theory 
and  practice,  in  the  art  of  so  welding  together  into  one  organic  and 
self-supporting  whole  the  rnan  of  genius  who,  at  one  end  of  the. 
scale,  discovers  the  new  laws  of  nature  which  have  to  be  applied, 
and  the  man  of  pi'actice,  at  the  other  end,  whose  business  it  is  to 
turn  those  discoveries  to  account.  I  do  not  venture  upon  a  subject 
on  which,  after  all,  I  am  but  little  competent  to  speak  as  an  expert, 
to  develope  the  matter  at  greater  length,  but  I  should  like  to  do 
v.hat  I  can  to  dispel  the  prejudice,  which  certainly  exists  at  this 
moment  in  many  influential  quarters,  against  technical  education 
properly  understood.  Technical  education,  properly  understood, 
suffer.s  greatly  under  technical  education  imj^roperly  understood, 
and  there  is  so  much  nonsense  talked  upon  this  subject,  there  is  so 
much  money  uselessly  spent,  there  are  so  many  things  taught  to 
persons  who  do  not  want  to  learn  them  and  who,  if  they  did  want 
to  learn  them,  could  by  no  possibility  turn  them  to  practical  account, 
that  it  is  no  matter  of  astonislmient  that  some  persons  are  disposed 
to  say  that  "  technical  education  is  only  the  last  bit  of  political 
humbug,  the  last  new  scheme  for  turning  out  a  brand  new  society ; 
it  is  worthless  in  itself ;  not  only  is  it  worthless,  but  it  is  ex- 
cessively expensive.  Well,  gentlemen,  I  am  sure  Mr.  Bryce  would 
agree  with  everything  T  have  said  upon  this  point,  and  everj-thing  I 
am  going  to  say  upon  it,  for  I  shall  not  go  into  controversial  matter, 
because,  while  T  think  that  those  who  object  to  technical  education 
have  their  justification,  it  yet  remains  true  that  if  you  include,  as 
you  ought  to  include,  within  the  term  technical  education  the  really 
scientific  instruction  in  the  way  of  turning  scientific  discoveries  to 
practical  account,  if  that  is  \Nhat  \ou  mean,  and  it  is  what  you  ought 
to  mean  by  technical  instruction,  then  there  is  nothing  of  which 
England  is  at  this  momtnt  in  greater  need.  There  is  nothing  which, 
if  she,  in  her  folly,  determines  to  neglect  it,  will  more  conduce  to  the 
success  of  her  rivals  in  the  markets  of  the  world,  and  to  her  inevit- 
able abdication  of  the  position  of  commercial  supremacv  which  she 
has  hitherto  held.  I  do  not  den}'.  Mr.  President  and  gentlemen,  that 
if  manufactures  and  commerce  have  an  immense  amount  to  gain 
from  theoretical  investigations,  and  if,  as  everybody  will  admit  that 
has  even  the  most  cursory  acquaintance,  let  us  say,  with  the  history 
of  the  discoveries  in  electricity  and  magnetism,  pure  science  itself 
has  an  enormous  amount  to  gain  from  industrial  development. 
While  both  those  things  are  true,  I  am  the  last  person  to  deny  that 
it  is  a  poor  end,  a  poor  object,  for  a  man  of  science  to  look  forward  to 
merely  to  make  money  for  himself  or  for  other  people.  After  all, 
while  the  efl^ect  of  science  on  the  world  is  almost  incalculable,  that 
effect  can  only  be  gained  in  the  future,  as  it  has  only  been  gained  in 
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file  past,  by  men  of  science  pursuing  knowledge  for  the  sake  of 
knowledge,  and  for  the  sake  of  knowledge  alone  ;  and  if  I  thought 
that  by  anything  that  had  dropped  from  me  to-night  I  had  given 
ground,  for  the  idea  that  I  looked  at  science  from  what  is  commonly 
called  the  strictly  utilitarian  standpoint,  that  I  measured  its 
triumphs  by  the  number  of  successful  companies  it  had  succeeded  in 
starting,  or  the  amount  of  dividends  which  it  gave  to  the  capitalist, 
or  even  by  the  amount  of  additional  comfort  which  it  gave  to  the 
masses  of  the  population,  I  should  greatly  understate  my  thought ; 
but  I  know  this  great  Snciefy,  while  it  has  in  view  these  useful 
objects,  still  pats  first  of  all  the  pursuit  of  truth,  which  is  the 
goddess  to  which  every  man  of  science  OAves  his  devotion.  And 
truth,  not  profit,  must  necessarily  be  the  motto  of  every  body  of 
scientific  men  who  desire  to  be  remembered  by  posterity  for  their 
discoveries.  These  things  can  only  be  done  through  a  disinterested 
motive,  and  it  is  because  I  believe  that  societies  like  the  great  Society 
T  am  addressing  do  more  than  any  other  organisation  to  attain  that 
great  object,  because  I  think  they  bring  together  men  engaged  in 
congenial  pursuits  because  the  stimulus  of  mind  brought  close  to 
mind,  and  the  honourable  ambitions  and  the  honourable  rivalries  of 
men  engaged  in  the  same  great  task,  must  lead  to  an  enormous 
extension  of  our  knowledge  of  the  secrets  of  Nature,  that  I,  as  an 
outsider,  not  belonging  to  your  body,  do,  in  the  name  of  a  public  for 
which  I  venture  to  speak,  wish  you  all  success  and  wish  you  all 
]»rosperity. 

At  the  next  meeting  on  Thursday,  April  25th,  the  following  papers 
will  be  read  : — 

"  The  action  of  nitrosyl  chloride  on  amides."  By  Professor  Tilden, 
F.R.S.,  and  Dr.  M.  0.  Forster. 

"  The  action  of  nitrosyl  chloride  on  asparagine  and  aspartic  acid  : 
laevo-rotatory  chlorosuccinic  acid."  By  Professor  Tilden,  F.R.S., 
and  H.  J.  Marshall. 

"On  a  property  of  the  non-luminous  atmospheric  coal  gas  flame." 
By  L.  T.  Wright. 

"A  constituent  of  Persian  berries."  By  A.  Cf.  Perkin  and  J. 
Geldard. 

"  Potassium  nitrosulphate."     By  E.  Divers,  F.K.S.,  and  T.  Haga. 

"  Diortho-substituted  benzoic  acids."  By  J.  J.  Sudborough, 
Ph.D. 

"  Hydrolysis  of  aromatic  nitriles  and  acidamides."  By  J.  J. 
Sudborough,  Ph.D. 

"Action  of  sodium  ethylate  on  deoxybtnzoin."  By  J.  J.  Sud- 
borough, Ph.D. 
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April  2oth,  1895.  Mr.  A.  G.  Vernon  Harcourt,  President,  in  the 
Chair. 

Messrs.  Francis  H.  Carr,  A.  T.  Cocking,  Alexander  Hogg,  and 
Frank  Ifewbolt  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Edgar 
"S.  Barralet,  61  Thistlethwaite  Road,  Clapton,  X.E. ;  Gustav  Theodore 
Bruckmann,  B.Sc,  192  18th  Street,  Brooklyn,  N.Y. ;  Walter  W. 
Cheadle,  B.A.,  19  Portman  Street,  W.  ;  Sydney  Fawns,  16  Onslow 
•Gardens,  S.W. ;  Alexander  F.  Fuerst,  Ph.D.,  30  Belsize  Road,  X.W. ; 
William  Goddard,  11  Granville  Road,  Middlesbrough;  Patrick  Hope 
Grant,  57  S.  Guildry  Street,  EJgin,  N^.B.  ;  William  Abraham  Gi'eaves, 
B.Sc,  Bankside,  Golden  Yalley,  Alfreton ;  Charles  Butterworth 
Newton,  Gasworks,  Rotherham ;  Frank  L.  Slocum,  Pittsburgh,  Pa. ; 
Alfred  Stanfield,  B.Sc,  21  Markham  Square,  S.W. ;  William  Thomas 
Thomson,  Austin  Villas,  Station  Road,  Waltham  Cross ;  Arthur 
Thornton,  !M.A.,  67  St.  Mary's  Terrace,  Manniugham ;  William 
Arthur  Whiston,  Collegiate  School,  Llandudno  ;  John  Wilson,  B.Sc, 
11  Cupar  Road,  Battersea,  S.W. 

Of  the  following  papers  those  marked  *  were  read. 

*45.  "Action  of  nitrosyl  chloride  on  amides."     By  William  A.  TUden, 
F.R.S.,  and  M.  0.  forster,  Ph.D. 

The  authors  find  that  the  interaction  of  nitrosyl  chloride  and 
amides  generally  results  in  the  exchange  of  the  amidogen  group, 
NHo,  for  an  atom  of  chlorine ;  but,  as  a  molecule  of  water  is  formed 
simultaneously,   the   chloride  produced  is  converted  into  the  corre- 
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sponding  acid  more  or  less  completely  according  to  the  conditions  o£ 
the  experiment.  Acetamide,  benzamide,  malonamide,  oxamic  acid, 
urea,  and  urethane  behave  in  this  way. 

Glycocine  and  asparagine,  as  examples  of  amido-compounds,  give 
the  corresponding  chloro-acid. 

Oxamide  is  entirely  unaffected  by  nitrosyl  chloride  at  any  tem- 
perature up  to  100".  Oxanilide,  hippuric  acid,  saccinimide,  and 
plithalimide  are  also  unattacked. 

Since  glycocine  and  asparagine  (or  aspartic  acid)  exchange  NH,  for 
CI  like  the  araides,  the  authors  regard  this  as  confirming  the  formulse 
by  which  these  substances  are  represented  as  amido-derivatives  of 
acetic  and  succinic  acids  respectively.  They  consider  the  closed 
chain  formulae,  lately  revived  by  Sakurai,  to  be  inadmissible. 


*46.  "Action  of  nitrosyl  chloride  on  asparagine  and  aspartic  acid; 
formation  of  Igevorotatory  chlorosuccinic  acid."  By  William  A. 
Tilden,  F.R.S.,  and  B.  M.  C.  Marshall. 

The  authors  have  studied  the  products  of  the  action  of  nitrosyl 
chloride  on  asparagine  dissolved  in  hydrochloric  acid,  and  more 
especially  the  resultant  chlorosuccinic  acid.  This  substance  crystal- 
lises in  short,  lustrous  prisms,  it  melts  at  about  174°  with  decomposi- 
tion, and  is  laevorotatory,  [a]j)  =  —19-67^,  at  the  temperature  of  the 
air.  The  silver  and  copper  salts  may  be  obtained  as  precipitates 
nearly  insoluble  in  water.  The  acid  agrees  closely  in  melting  point 
with  the  dextrorotatory  chlorosuccinic  acid  obtained  from  malic  acid 
by  Waldeu,  and  the  values  for  the  specific  rotatory  power  of  the  two 
compounds  are  nearly  the  same.  Walden's  acid  showed  a  specific 
rotatory  power  of  20' 6°  to  20"8°.  The  lower  value  for  the  lasvo- 
rotatory  acid  is  probably  due  to  its  partial  dissociation  into  hydrogen 
chloride  and  fumaric  acid  when  dissolved  in  water. 

*47.  "  A  property  of  the  non-luminous  atmospheric  coal-gas  flame."    By 

Lewis  T.  Wright. 

The  author  points  out  that  the  separation  of  the  atmospheric  gas 
flame  (Bunsen  flame)  into  two  distinct  parts  described  by  Teclu 
(/.  pr.  Chem.,  44,  24G)  and  Smithells  and  Ingle  (Trans.,  61,  204), 
was  discussed  by  himself  in  June,  1887,  in  a  paper  "  On  the 
Induction  of  the  Explosive  Wave  and  an  altered  Gaseous  Condition 
in  an  Explosive  Gaseous  Mixture  by  a  Vibratoi'y  Movement,"  an 
abstract  of  which  was  published  in  Boy.  Soc.  Proc,  42. 

The  experiments  described  in  that  paper  were  made  with  a  mixture 
of  coal-gas  and  air  in  combustion  tubing  of  f-iu.  diameter. 
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The  analytical  results  of  that  inquiry  confirm  those  obtained  by 
Smith  ells  and  Ingle,  and  bring  out  a  characteristic  of  the  inner 
flame.  It  is  able  to  maintain  a  stationary  position  in  the  glass  tube 
against  various  velocities  of  egress  of  the  gaseous  mixture.  The 
distributiou  of  the  oxygeu  amongst  the  three  principal  products  of 
combustion,  viz.,  carbon  monoxide,  carbon  dioxide,  and  water,  differs, 
however,  with  the  velocity  of  the  gaseous  current  in  the  tube.  The 
carbon  dioxide  increases  and  the  carbon  monoxide  decreases  with 
increased  velocity  of  the  gaseous  current. 

*48.  "Diortho-substituted  benzoic  ficids.    I.  Substituted  benzoyl 
chlorides."    By  J.  J.  Sudborough,  Ph.D. 

Tn  this  paper,  the  author,  after  referring  to  the  work  of  V.  Meyer 
and  Sudborough  on  the  esterification  of  aromatic  acids — in  which  it 
is  shown  that  diortho-substituted  benzoic  acids  as  a  rule  yield  no 
esters  when  their  alcoholic  solutions  are  saturated  with  dry  hydrogen 
chloride — describes  the  preparation  and  properties  of  the  following 
substituted  benzoyl  chlorides,  o-,  m-,  and  j3-Brombenzoyl  chlox'ide  ; 
2  •  4,  3  •  5,  and  2  •  6-dibrombenzoyl  chloride  ;  3  •  4  '  5  and  2  •  4  •  6- 
tribrombenzoyl  chloride  ;  2  •  3  •  4  •  6-tetrabl-ombenzoyl  chloride  ;  2  •  (3- 
dinitrobenzoyl  chloride;  2  '  4  *  G-trinitrobenzojl  chloride:  together 
with  the  acid  amides  and  esters  obtained  from  them. 

In  each  case,  experiments  were  made  by  boiling  O'o  gram  of  the  acid 
chloride  with  20  c.c.  of  an  8  per  cent,  solution  of  pure  sodium 
hydrate.     These  experiments  have  shown: — 

1.  That  the  acid  chlorides  which  do  not  contain  brcmine  atoms  in 
the  ortho-positions  are  readily  decomposed,  in  most  cases,  before  the 
solution  begins  to  boil,  in  the  others  Avithin  10  seconds  of  boiling. 

2.  That  those  acid  chlorides  which  are  substituted  by  one  bromine 
atom  in  an  ortho-position  are  somewhat  more  stable,  land  are  only 
completely  decomposed  after  boiling  for  2 — 3  minutes  with  the 
alkaline  solution. 

3.  That  acid  chlorides  with  bromine  atoms  in  the  two  orthc- 
positions  are  extremely  stable. 

Thus,  while  the  2  •  6-dibrombenzoyl  chloride  is  entirely  decomposed 
after  boiling  for  35  minutes  with  the  alkaline  solution,  only  28 — 30 
per  cent,  of  the  2  *  4  *  6-tribrom  chloride  is  decomposed  after  boiling 
for  on3  hour,  and  of  the  tetrabrom  chloride  from  6  to  8  per  cent,  is 
decomposed  after  boiling  for  the  same  length  of  time  with  the  caustic 
soda  solution. 

The  decomposition  of  the  di-  and  tri-nitrobenzoyl  chlorides  could 
not  be  quantitatively  followed,  as  other  reactions  occur  at  the  same 
time,  and  a  deep  red  solution  is  formed  in  both  cases. 
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The  author  intends  investigating  the  corresponding  methyl-  and 
chlorbenzoyl  chlorides  in  order  to  see  whether  the  same  rules  hold 
for  these  as  for  the  brom-derivatives. 

*49.  "  Diortho-substituted  benzoic  acids.     II.  Hydrolysis  of  ai'omatic 
nitriles  and  acid  amides."    By  J.  J.  Sudborough,  Ph.D. 

For  the  preparation  of  large  quantities  of  substituted  benzoic  acids 
from  the  corresponding  nitriles,  the  author  recommends  a  modified 
form  of  the  method  suggested  by  Bouveault  (Bull.  Soc.  Chim.,  [3], 
■9,  368),  Whereas  Bouveault  states  that  the  method  is  only  applicable 
to  those  nitriles  which  are  converted  into  the  acid  amides  by  heating 
with  90  per  cent,  sulphuric  acid  for  several  hours  on  the  water  bath ; 
-the  author  of  this  paper  shows  that  the  method  can  be  used  for  other 
nitriles.  provided  the  sulphuric  acid  mixture  is  heated  on  the  sand 
loath  to  120 — 130°  for  an  hour  or  so.  The  acid  amides  thus  obtained 
are  converted  into  the  corresponding  acids  by  means  of  sodium 
nitrite  according  to  Bouveault's  method.  The  yields  are  extremely 
good  and  it  would  seem  that  the  method  is  of  very  general  applica- 
tion.    The  following  acids  have  been  obtained  by  the  method: — 

p-brombenzoic  acid,  2  •  4,  and  2  •  6-dibrombenzoic  acid,  2  •  4  •  6- 
trichlorbenzoic  acid. 

The  2  •  6-dibrombeuzoic  acid  is  readily  soluble  in  water  and 
separates  out  on  standing  in  the  form  of  long  needles  or  short  prisms 
•of  m.  p.  146-5°. 

The  2*4,  and  2  '  6-dibrombenzamides,  which  wei'e  obtained  as 
intermediate  products  in  the  preparation  of  the  corresponding  acids, 
differ  most  remarkably  in  their  properties.  Thus  whilst  the  2  '  4- 
compound  is  completely  converted  into  the  corresponding  acid  by 
heating  to  170 — 180°  in  a  sealed  tube  with  80  per  cent,  sulphuric 
acid,  the  2  •  6-amide  under  the  same  conditions  is  entirely  unacted 
upon. 

This  behaviour  of  the  two  amides  is  quite  analogous  to  that  of  the 
corresponding  acid  chlorides  towards  alkalis  (see  preceding  abstract). 
A  study  of  the  work  of  Clans  and  his  pupils  (/.  pr.  Chem.,  [2],  37, 
197;  Annalen,  265,  266,  269,  274)  on  the  hydrolysis  of  various 
substituted  aromatic  nitriles,  shows  that  the  di-ortho-substituted 
benzamides  are,  as  a  rule,  remarkably  stable  towards  hydrolysing 
agents.  Thus,  while  substituted  benzonitriles  are  converted  into  the 
corresponding  acids  by  boiling  for  some  time  with  fairly  concen- 
trated sulphuric  acid,  those  nitriles  which  are  substituted  in  the  two 
ortho-positions  yield  the  acid  amides  and  not  the  acids  under  the 
same  treatment.  An  important  exception  to  this  rule  appears  to  be 
the  2'6-dichlorbenzamide,  as  Claus  and  Weilstate  that  the  2-6-dichlor- 
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benzonitrile  is  directly  converted  into  the  acid  when  heated  with 
snlphnric  acid  in  sealed  tubes  at  150'.  This  appears  remarkable 
when  compared  with  the  behaviour  of  the  corresponding  brom- 
compounds,  and  the  author  hopes  to  investigate  the  hydrolysis  of 
various  substituted  benzamides. 


*50.  "Note  on  the  action  of  sodium  ethylate  on  deoxybenzoin."    By 
J.  J.  Sudborough,  Ph.D. 

In  attempting  to  prepare  substitution-derivatives  of  deoxybenzoin, 
CsHs'CO-CHo-CgHs,  by  heating  together  deoxybenzoin,  sodium  ethylate 
and  vax^ious  halogen  compounds  in  sealed  tubes  at  150 — 160",  the 
author  always  observed  the  production  of  a  considerable  quantity  of 
stilbene  (diphenylethylene).  Experiments  have  shown  that  this  is 
produced  by  the  action  of  sodium  ethylate  on  deoxybenzoin  at  160", 
and  that  a  substance  which  is  very  soluble  in  alcohol,  and  has  a  much 
lower  m.  p.,  is  formed  at  the  same  time.  On  analysis  this  latter 
compound  proved  to  be  hydroxydibenzyl,  C6H5*CH(OH)-CH2'C6H5. 
It  is  evidently  produced  from  the  deoxybenzoin  by  the  reducing 
action  of  the  sodium  ethylate.  This  compound,  when  heated,  loses 
water,  and  is  converted  into  stilbene.  The  hydroxydibenzyl,  when 
recrystallised  from  hot  ligroin  (b.  p.  40 — 50"),  forms  long,  silky 
needles  which  melt  at  63^. 

When  deoxybenzoin  is  heated  with  sodium  methylate,  no  trace  of 
stilbene  is  formed.  This  is  interesting  when  compared  with  the 
results  obtained  by  Lobry  de  Bruyn  on  the  action  of  sodium  ethylate 
and  methylate  on  various  aromatic  nitro-compouuds. 

De  Bruyn  shows  that  whilst  the  methylate  acts  as  a  substituting 
agent,  replacing  a  nitro-  by  a  methoxy-group,  the  ethylate  at  the 
same  time  acts  as  a  reducing  agent,  producing  more  or  less  of  the 
corresponding  azo-compounds. 

51.  "A  constituent  of  Persian  berries."    By  A.  G.  PerMn  and 
J.  Geldard. 

Persian  berries,  as  is  well  known,  contain  a  glucoside  xanthorhamnin 
(a-rhamnegin)  decomposable  by  acids  into  isodulate  and  a 
colouring  matter  rhamnetin.  With  hydriodic  acid  i^hamnetin  yields 
methyl  iodide  and  quercetin,  the  colouring  matter  of  quercitron  bark 
(Herzig,  Mo7iatsch.,  9,  o-lS — 561).  It  is  consequently  a  quercetin 
monomethylether  CisHioOt.  According  to  earlier  workers  there  is  also 
present  a  second  glucoside  which  gives  a  colouring  matter  more  soluble 
in  alcohol  than  rhamnetin.  and  therefore  called  /rJ-i-hamnetin.  Herzig 
{Monatsch.,  10,  561 — 567),  when  studying  this  subject,  isolated  from 
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the  berries  a  glucoside  wliicli  lie  regarded  as  a  loose  double  compound 
of  xantliorbamniu  and  a  glucoside  of  quercetin  (quercitrin  r),  for  by 
decomposition  it  gave  a  mixture  of  rhamnetin  and  quei'cetin.  Hence 
/3  rhamnetin  appeared  to  be  quercetin. 

In  this  paper  it  is  sho^syn  that  Persian  berries  contain  a  third  sub- 
stance readilj  isolated  from  the  mixed  colouring  matters  by  extraction 
with  toluene.  It  forms  long  yellow  needJes  somen^hat  resembling 
anthraquinone,  melting  at  214? — 215°  (quercetin  and  rhametin  both 
melt  above  280'),  has  the  formula  CnHuO:,  and  crystallises  from 
acetic  acid  with  2  mols.  of  acetic  acid  of  crystallisation.  Tlie  triacetyl 
compound  Oi7Hii07(C2H30)3,  coloui'less  needles,  melts  at  154 — 156°, 
the  tribenzoyl  compound  Ci7lIiiO:(C7H50)3,  colourless  needles,  melts 
at  20-1  —  205^,  and  the  dibromo-compound  Ci7Hi207Br2,  j'ellow  needles, 
decomposes  at  250'  before  melting.  By  the  action  of  hjdriodic  acid 
it  yields  quercetin  and  2  mols.  of  methyl  iodide,  and  is  therefore  a 
quercetin  dimethyl  ether.  Rhamnazin,  as  we  have  called  this  substance, 
is  nearly  devoid  of  dyeing  properties.  Quercetin  being  a  colouring 
matter,  contains  at  least  two  hydroxyls  in  the  orfcho  position  to  one 
another,  and  in  rhamnazin  therefore  one  or  two  of  these  hydroxyls 
must  be  replaced  by  a  methox}-  group,  causing  this  loss  of  coloui'ing 
power. 

It  is  known  that  an  aqueous  extract  of  Persian  hemes  fei'raents  at 
30 — 40",  depositing  a  yellow  powder,  the  supernatant  liquid  being  of 
an  orange-brown  colour.  This  powder  is  here  shown  to  be  a  mixture 
of  rhamnetin  and  rhamnazin  with  but  a  trace  of  quercetin.  The 
supernatant  liquid  when  boiled  with  acids  gives  a  considerable  quan- 
tity of  quercetin  only.  It  appears  therefore  that  the  ferment 
contained  in  the  berries  (Ward  and  Dunlop,  Annals  of  Botany,  1889), 
while  readily  decomposing  xanthorhamnin  and  the  glucoside  of  rham- 
nazin at  tbis  temperature,  exerts  but  little  influence  upon  the  gluco- 
side of  quercetin  also  present. 

The  colouring  matters  of  Persian  berries  are  rhamnazin  (quercetin 
dimethyl  ether),  rhamnetin  (quercetin  monoraethyl  ether),  and 
quercetin,  C15H10O7,  itself. 

52.  "Potassium  iiitrososulphate."     By  E.  Divers,  F.E.S.,  and  T.  Haga. 

According  to  Raschig,  there  are  two  salts  of  the  composition  of 
Pelouze's  potassium  mtro(so) sulphate,  prepared  almost  in  the  same 
way  from  nitric  oxide  and  potassium  sulphite.  Hantzsch  has 
recently  (Ber.,  27,  3264)  investigated  this  matter  in  connection  with 
his  studies  of  the  stereoisomerism  of  niti'Ogen  compounds,  and  finds 
that  he  cannot  get  the  salt  like  Pelouze's  salt,  which  Raschig  got, 
but  only  one  which  is  identical  with  Raschig's  other,  or  second,  salt. 
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There  are  therefore,  it  would  seem,  two  isomeric  salts,  one  being 
Pelouze's  salt  and  the  other  Hantzsch's.  Raschig  alone  got  both  these 
salts. 

The  authors  are  convinced  'that  no  isomer  of  Pelouze's  salt  has  been 
shown  to  exist.  In  the  first  place,  Raschig  and  Hantzsch  have  con- 
founded the  former's  first  salt  with  Pelouze's,  through  supposing  that 
the  latter  salt  is  precipitable  by  dilute  solutions  of  barium  salts.  In 
the  second  place,  this  first  salt  prepared  by  Raschig  appears,  from 
his  description,  to  have  been  so  particularly  like  another  obscurely 
known  salt  obtained  by  him,  and  called  "basic  potassium  dihydroxyl- 
aminesulphonate,"  as  to  be  at  present  almost  indistinguishable  from 
it  (as  desci'ibed),  whether  in  composition,  in  chemical  properties,  or 
even  in  preparation,  if  only,  as  might  have  happened,  some  nitric 
peroxide  or  air  got  into  the  sulphite  solution  along  with  the  nitric 
oxide.  In  the  third  place,  a  re-examination  of  Pelouze's  salt,  in  the 
light  of  Hantzsch's  observations,  shows  that  no  sufficient  grounds 
exist  for  asserting  the  non-identity  of  Hantzsch's  salt,  or  the  second 
salt  of  Raschig's,  with  Pelouze's  salt. 

The  authors  point  out  that  nitrososulphates  do  not  show  such  near 
analogy  to  isonitramines  as  Traube  believes  them  to  do,  and  regard 
them,  as  displaying  the  constitution  of  a  sulphate,  KOXo'O'SOsK, 
rather  than  that  of  a  sulphonate,  KON'X'SOaK  (Hantzsch).  Potassium 
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nitrososulphate  behaves  like  a  sulphonate  in  giving'a  barium-potassium 
salt  (and  so  also  does  potassium  ethyl  sulphate,  though  a  true  sul- 
phate), but  it  also  gives  barium  sulphate  instantaneously  when 
•acidified,  and  no  sulphonate  does  that. 

53.  "  The  milk  of  the  Gamoose."    Second  notice. 
By  H.  Droop  Eichmond. 

In  a  previous  paper  (Trans.,  57,  758)  the  author  described  a  sugar 
existing  in  the  milk  of  the  gamoose,  differing  in  its  properties  from 
niilk  sugar.  He  now  finds  that  this  sugar  is  not  always  present  in 
the  milk  of  these  animals,  and  describes  experiments  showing  the 
difference  between  milk  examined  in  January,  1890,  and  August, 
1891. 
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May  2nd,  1895.     Mr.  A.  G-.  Vernon  Harcourt,  President, 
in  the  Chair. 

Messrs.  Vanghan  Cornish,  G.  Cecil  Jones,  and  Patrick  H.  Kirkaldj 
were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  James 
Morison,  7,  O'Connell  Street,  Sydney,  X.S.  W.,  Albert  Joseph  Simons,. 
Elmhurst,  New  Barnet. 

Of  the  following  papers  those  marked  *  were  read : — 

*54.  "  Studies  on  the  constitution  of  the  tri- derivatives  of  naphthalene. 
No.  10.  The  dichloro-a-naphthols  and  trichloronaphthalenes  from 
3  :  4-dichlorophenyl-l-isocrotonic  acid."  By  Henry  E.  Armstrong, 
F.R.S.,  and  W.  P.  Wynne,  D.Sc. 

Having  increased  the  number  of  known  trichloronaphthalenes  to  13 
and  determined  their  constitution  (cf.  these  Proceedings,  1889,  48; 
1890,11,  84,  125  etseq.;  1891,27;  B.A.  Report,  1891,  265),  the 
authors  naturally  endeavoured  to  obtain  the  only  remaining  member 
of  the  series — the  1:2:  I'-trichloronaphthalene  ;  and  failing  to  prepare 
this  by  any  of  the  ordinary  methods,  they  turned  their  attention  in 
the  autumn  of  1890  to  the  two  dichloronaphthols  described  by 
Erdmann  and  Schwechten  (Annale7i,  260,  78;  cf.  275,  286),  one  of 
which  was  necessarily  the  1:2: 1'-,  and  the  other  the  2:3:1'- 
derivative,  as  both  were  formed  on  distilling  3  :  4-dichlorophenyl- 
l-isocrotonic  acid.  But  as  their  discoverers  had  not  ascertained  the 
exact  constitution  of  either,  it  was  necessary  to  examine  both ;  and 
through  the  courtesy  of  Dr.  Erdmann,  the  authors  were  enabled  to 
undertake  their  investigation  :  they  ultimately  succeeded  in  preparing 
the  desired  trichloronaphthalene  from  the  dichloronaphthol  of  lower 
melting  point.  Special  care  was  taken  to  purify  the  materials  used 
(cf.  Wynne,  Trans.  C.S.,  1892,  1053),  as  no  other  case  was  known  of 
two  isomeric  chloronaphthols  being  simultaneously  formed  on  con- 
densing a  chlorophenylisocrotonic  acid.  The  purified  dichlorophenyl- 
paraconic  acid  melting  at  138°  obtained  from  1700  grams  of  1  :  3  :  4- 
dichlorotoluene  weighed  326  grams ;  on  converting  it  into  the 
isocrotonic  acid  and  distilling  this  acid,  the  two  isomeric  dichloro-a- 
naphthols  were  obtained  in  the  proportion  of  about  one  part  of  that 
of  the  lower  to  two  parts  of  that  of  the  higher  melting  point. 

1:2:  I'-dichloro-a-naphthol  crystallises  from  dilute  alcohol  in 
slender,  flat  needles,  2 — 3  mm.  long ;  it  melts  at  95°  (not  83°,  as  stated 
by  Erdmann  and  Schwechten).     Its  acetate  crystallises  in  long,  flat 
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needles,  melting  at  87 — 88"  (not  71—72=).  Ou  distillation  with 
phosphorus  pentachloi-ide,  it  yields  a  mixture  of  tri-  with  some 
teti^a-chloronaphthalene,  separable  by  crystallisation  from  methylic 
alcohol.  The  trichloi'onaphthalene  thus  obtained  crystallises  in  long, 
slender  needles  melting  at  83° ;  its  identity  with  the  1:2:  I'-com- 
ponnd  prepared  by  Cleve's  method  has  been  established  by  a  careful 
comparison,  by  optical  methods,  of  the  two  products. 

2:3  :l'-dichloro-a-naphthol  melts  at  151",  and  has  all  the  proper- 
ties ascribed  to  it  by  its  discoverers ;  on  distillation  with  phosphorus 
pentachloride,  it  also  yields  a  mixture  of  tri-  and  tetra-chloro- 
naphthalene,  from  which  the  former  can  be  separated  by  fractional 
crystallisation  from  methylic  alcohol.  The  trichloronapbthalene 
crystallises  in  microscopic  needles  melting  at  109°,  and  has  been 
identified  by  optical  methods  with  the  2 :  3  : 1'-derivative  of  this 
melting  point  first  described  by  the  authors  in  1890  (Proc, 
1890,  83). 


J  *55.  "Studies  on  the  constitution  of  the  tri- derivatives  of  naphthalene. 
No.  11.  The  trichloronaphthalene  derivable  from  Cleve's  1:2:2'- 
o-nitrochloronaphthalenesulphonic  chloride."  By  Henry  E.  Arm- 
strong, F.R.S.,  and  W.  P.  Wynne,  D.Sc. 

Of    the    three     isomeric    chloro-yS-naphthylaminesulphonic    acids 

described  by  the  authors  in  their  papers  on  the  determination  of  the 

constitution  of  the  heteronucleal  di-derivatives  of  naphthalene  (these 

Proceedings,  1889,  3-1   and    48),  one  (the  so-called  Xo.  3   acid)  was 

CI 

SO-  H         ^  ^XFT 
shown  to  have  the  constitution       ^1       |       I       "?  and  from  this  a  di- 

chloronaphthalenesul phonic  chloride  melting  at  122 — 123°,  and  a 
trichloronaphthalene  melting  at  83 — 84°,  were  prepared,  which  pre- 
sumably were  also  1:2:  2'-derivatives. 

The  important  series  of  experiments  on  the  nitration  of  the  chloro- 
naphthalenesulphonic  chlorides  carried  out  by  Cleve  in.  1892-93, 
includes  the  nitration  of  the  2  :  2'-deriYatiYe  (Ber.,  1892,  2485; 
Ofversigt,  &c.,  1892,  417),  from  which  he   prepared  a  nitrochlorosul- 

NO; 

phonic  chloride  of  the  formula       '    j       I       |     .     Although  he  obtained 

a  dichloronaphthalenesulphonic  chloride  from  this  nitro-compound 
identical  with  that  prepared  by  the  authors  fi  cm  their  Xo.  3  acid,  yet  by 
directly  distilling  the  nitr  osulphonic  chloride  with  phosphorus  penta- 
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chloride  Cleve  obtained  a  product  which  he  described  as  a  trichloro- 
naphthalene,  "which  separated  from  alcohol  in  crystalline  granules 
nnelting  at  75'5°,  and  it  Avas  stated  b}'  him  that  this  was  identical 
with  that  prepared  by  Alea  from  a-nitronaphthalene-2  :  2'-disul- 
phonic  chloride  (see  furthei*).  And  in  describing  his  method  of 
preparing-  1:2:  I'-trichloronaphthalene  shortly  afterwards  (Ofuer- 
sigf,  1893,  81),  Cleve  regarded  the  substance  he  obtained  as  identical 
with  that  prepared  by  the  authors  fi*om  their  No.  o  acid ;  he  does  not 
appear  to  have  made  any  direct  comparison  of  the  products  from  the 
two  sources,  however. 

Comparing  these  observations  together,  as  in  the  following  table, 
it  is  evident  that  either  a  remarkable  isomeric  change  occurs  when  a 
disulphonic  chloride,  but  not  when  a  nitrosulphonic  chloride,  is  dis- 
tilled with  phosphorus  pentachloride,  or  Cleve's  conclusions  are 
■erroneous. 

Cl.ySO.Cl.  Cl.vSOoNHo.      CI3. 

From  No.  3  acid 122—123°  225—226°  8-3—84°* 

„      Cleve's  1:2:2'  NOo-Cl-SOoCl 124°  227°  75  -5°! 

„  „       1:2:1'  „  138°  221°  or  226°  83°* 

*  From  CLvSO.Cl  by  distillation  ^itli  FCI5. 

t       „      NO.-ci-SOiCl  by  distUlation  with  PCI5. 

A  repetition  of  the  author's  work  Avith  the  No.  3  acid  on  a  lai'ge 
«cale  shows  that,  when  pure,  1:2:  2'-trichloronaphthalene  has  two 
melting  points,  88°  and  84°.  The  higher  melting  point  is  observed 
when  the  substance  is  first  fused  ;  but  if  it  be  allowed  to  solidify  and 
then  remelted,  the  melting  point  is  found  to  be  84°,  and  usually  does 
not  vary  from  this  until  a  crystal  of  the  original  substance  is  added 
"to  the  fused  mass  between  60°  and  80°. 

On  repeating  Cleve's  investigation  of  the  1:2:  2'-nitrochloro- 
na]Dhthalenesulphonic  chloride,  it  is  found  that  not  only  does  the  tri- 
chloronaphthalene  obtained  from  this  substance — by  converting  it  into 
the  dichlorosulphonic  chloride  and  distilling  this  with  phosphorus 
pentachloride — melt  at  88°  and  84°,  as  above  described,  but  that  even 
■Cleve's  own  method — distillation  of  the  nitro-derivative  with  phos- 
phorus pentachloride — also  leads  to  a  like  result :  thus,  on  once 
crystallising  from  alcohol  39  grams  of  the  product  prepared  by  this 
method,  a  first  separation  of  no  less  than  28  grams  was  obtained  Avhich 
had  the  double  melting  point  88°  and  84°,  whilst,  of  the  remainder, 
5  grams  more  were  eventually  obtained  pure  by  fractional  crystal- 
lisation, 3  gi-ams  melting  at  75 — 76°,  and  the  remainder  at  inter- 
mediate temperatures. 

In  fine,  the  1:2:  2'-trichloronaphthalene  prepared  either  by  Cleve's 
or  the  authors'  method,  melts  at  88°  or  84°,  and  not  at  75"5°.     That 
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the  t-wo  are  identical  is  also  shown  bj  the  fact  that  both  yield  similar 
•derivatives,  notably  a  monosnlphonic  acid  affording  a  potassium  salt, 
•CioHiClj-SOaK  +  HoO,  which  ci'ystallises  in  sparingly  soluble  flat 
needles,  and  a  chloride  -syhich  is  sparingly  soluble  in  benzene  and 
crystallises  in  small  rhombs  melting  at  173^.  That  Cleve  is  in  error 
in  regarding  the  trichloronaphtbalene  from  the  authors'  No.  3  acid  as 
the  1:2:  I'-derivative  is  further  shown  by  the  fact  that  the  mono- 
snlphonic acid  prepared  from  this  latter  modification  affords  an 
anhydrous  potassium  salt  crystallising  in  flat  needles,  and  a  chloride 
crystallising  in  prismatic  needles  melting  at  105^. 

*56.  "  Studies  on  the  constitution  of  the  tri- derivatives  of  naphtha- 
lene, No.  12.  The  trichloronaphtbalene  derivable  from  Alen's 
a-nitrouaphthalene-2  :  2'-disuiphonic  chloride."  By  Henry  E.  Aim- 
strong,  F.R.S.,  and  W.  P.  Wynne,  D.Sc. 

By  nitrating  2  :  2'-naphthalenedisulphonic  chloride.  Alen  obtained 
a  nitro- derivative,  from  which,  by  distillation  with  phosphorus 
pentachloride,  a  compound  was  formed  which  melted  at  7o"5',  and 
was  regarded  by  him  as  a  trichloi^onaphthalene  {O/versigt,  1884,  97). 
This  compound,  the  [^-Jderirative,  vras  regarded  by  the  authors  as 
impure  1:3:  3'-trichloronaphthalene  (cf.  B.A.  Report,  1891,  265), 
and  not  investigated  until  Cleve  announced  its  supposed  identity 
with  the  product  obtained  from  the  1.2.  2'-a-nitrochloronaphthalene- 
sulphonic  chloride.  A  repetition  of  Alen's  work  has  established  the 
correctness  of  the  authors'  view  as  against  that  of  Cleve. 

The  1:2:  2'-5'-chloro-/i-naphthylaminesulphonic  acid  (Xo.  3  acid) 
can  be  converted  into  the  xanthate  EtO'CS-S'CioHsCl-SOaK  -f  HoO, 
which  crystallises  in  minute  prisms,  and  this  into  the  sparingly 
soluble  sulphide-sulphonate,  [S-CioHjChSOsKJa  +  ^HaO — by  Leuckart's 
method  (/.  pr.  Chem.,  [2],  41,  218) — from  which  the  1.2.  2'-a- 
cbloronaphthalenedisulphonic  acid  is  obtained  by  oxidation  with  per- 
manganate solution  (cf.  Proc,  1893,  166). 

On  hydrolysing  the  Alen  nitrodisulphonic  chloride  melting  at  138" 
with  aqueous  caustic  potash,  a  potassium  salt  (containing  SH-iO)  is 
obtained,  which  by  reduction  with  ferrous  sulphate  and  caustic 
potash  is  converted  into  the  very  soluble  salt  of  the  amido-acid.  The 
acid  potassium  salt  ( +  3H2O)  crystallises  in  slender,  readily  soluble 
needles,  and  is  convertible,  by  Sandmeyer's  method,  into  an  a-chloro- 
naphthalenedisulphonic  acid  isomeric  with  that  obtained  from  the 
No.  3  acid,  as  is  evident  fi'om  the  table. 
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From  Iso.  3  acid,  by 
xantliate  method. 


From  Aleu's 
nitro-acid. 


Cl-C,oH5(S03K.O 
Cl-CioH^CSOiCl); 

CinH.CL 


J-HoO 
prisms,  m.  p.  144' 

m.  p.  88^  and  84' 


2HoO 

dimorphous — 

prisms,  m.  p.  114^. 

needles,  m.  p.  127" 

80-5" 


When  prepared  by  distilling  the  corresponding  chlorodisulphonic 
chloride  with  ph.osph.orus  peutacliloride,  the  trichloronaphthalene 
from  the  Alen  acid  melts  at  80"5°  after  once  crystallising  it,  and 
even  when  prepared  by  Alen's  method,  i.e.,  by  distilling  the  nitrodi- 
salphonic  chloride  with  phosphorus  peutachloride,  melts  at  a^ 
higher  temperature  than  75*5^  after  it  has  been  once  crystallised  ; 
thus,  9  grams  of  product  from  this  source  gave  on  the  first  crystalli- 
sation 6  grams  melting  at  78 — 79°,  from  which  5  grams  melting  at 
80"5"  were  eventually  obtained,  whilst  of  the  residue  some  melted  at 
75 — 76°  and  some  as  low  as  65 — 68°.  That  the  trichloronaphthalene 
melting  at  80"5°  obtained  by  either  method  is  identical  with  the 
1:3:  3'-derivative  of  this  melting  point  (Proc,  1890,  129  ;  1891,  27) 
is  clearly  shown  by  the  behaviour  on  sulphonation,  as  they  all  jield 
a  monosulphonic  acid  affording  a  monohydrated  potassium  salt  crys- 
tallising in  long,  slender  needles,  and  a  cJiloride  crystallising  from 
benzene  in  radiate  groups  of  long  needles  melting  at  154°. 

*57.  "  Studies  on  the  constitution  of  the  tii- derivatives  of  naphtha- 
lene, No.  13.  The  a.naphthylamine-2  : 2'-disulphonic  acid  of 
Freund's  German  Patent  27346."  By  Hem-y  E.  Armstrong,  F.R.S., 
and  W.  P.  Wynne,  D.Sc. 

Through  the  kindness  of  Messrs.  Cassella  and  Co.,  the  authors  were 
furnished  with  a  supply  of  the  acid  sodium  salt  of  the  a-naphthyl- 
amine-2 :  2'-disulphonic  acid  which  had  been  isolated  from  the  mixed 
product  obtained  by  working  under  the  conditions  of  Freund's 
German  Patent  27346.  The  acid  sodium  salt,  NH2-C,oH5(S03H)-S03N"a 
+  3H2O,  crystallises  in  tufts  in  long,  slender  needles,  easily  soluble 
in  hot  water.  By  the  hydrazine  method  it  is  converted  into 
naphthalene-2  :  2'-disulphonic  acid  (characterised  by  conversion  into 
the  chloride  crystallising  from  benzene  in  prisms  melting  at  157°, 
and  into  2  :  2'-dichloronaphthalene  melting  at  114°).  On  treatment 
by  the  Saudmeyer  process  it  gave  a  chlorodisulphonic  acid,  the 
chloride,  Cl'Cn,H5(S02Cl)2,  of  which  crystallised  from  a  mixture  of 
benzene  and  petroleum  spirit  in  two  forms,  being  dimorjjhous, 
namely,  in  clusters  of  small  prisms  melting  at   114°,  and  in  needles 
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Tnelting  at  127°.  After  solidifying  in  the  melting-point  tube,  the 
chloride  melted  constantly  at  127",  although  the  lower  melting  point, 
114",  could  again  be  obtained  by  a>dding  to  the  fused  substance  at 
about  100°  a  crystal  of  this  form.  On  distillation  with  phosphorus 
pentachloride,  the  chloride  was  converted  into  1:3:  3'-trichloro- 
naphthalene  melting  at  80'5°  which  was  characterised  in  the  usnal 
way  by  sulphonation.  These  results  make  it  evident  that  the  consti- 
tution of  the  acid  is  identical  with  that  of  the  Alen  acid  just 
<iescribed,  and  that  both  are  represented  by  the  formula 


SO,H/  V   ^SO,H 


*58.  "  The  non-existence  of  a  trichloronaphthalene  melting  at  75'5', 
The  formation  of  chloro- derivatives  from  sulphonic  chlorides."  By 
Henry  E.  Armstrong,  F.R.S.,  and  W.  P.  Wynne,  D.Sc. 

From  the  foregoing  it  is  evident  that  the  "  trichloronaphthalene  " 
melting  at  7o"5°,  described  by  Alen,  was  impure  1:3:  3'-trichloro- 
naphthalene,  and  that  of  Cleve  impure  1:2:  2'-trichloronaphthalene. 
The  impurity  was  in  all  probability  tetrachloronaphthalene,  as  Cleve's 
analysis  (found  46'66  per  cent.  CI,  against  45  98  per  cent.),  and 
analyses  of  material  of  similar  melting  point  obtained  by  the  authors 
by  Cleve's  method  (found  46'o2  per  cent.  CI)  and  by  Alen's  (found. 
4t)"48  per  cent.  CI),  give  numbers  too  high  for  a  trichloronaphthalene. 
The  quantity  of  material  obtained  from  each  of  these  two  sources  has 
been  insuflB.cient  to  admit  of  more  than  the  pure  trichloronaphthalene 
being  isolated  from  the  sulphonation  product  of  each.  The  cause  of 
the  formation  of  tetrachloronaphthalene  is  probably  to  be  sought  in 
the  fact  that  when  phosphorus  pentachloride  is  used  to  displace  the 
1^02  radicle  in  nitro-compounds,  or  the  OH  radicle  in  naphthols,  its 
action  is  entirely  different  in  character  from  that  which  is  exercised 
in  the  case  of  sulphonic  chlorides.  In  the  case  of  the  former,  substi- 
tution occurs,  and  higher  chlorination  products  are  almost  invari- 
ably formed ;  in  that  of  the  latter  {cf.  B.A.  Beport,  1894,  2G8)  the 
halogen  derivative  seems  to  be  formed  by  the  elimination  of  the  SO2 
of  the  SO2CI  radicle,  not  by  a  displacement  of  the  radicle  by  chlorine 
derived  from  the  pentachloride.  The  presence  of  the  pentachloride 
seems  to  assist  this  elimination,  and  to  increase  the  yield  of  product, 
but  in  most  cases  is  not  necessary  for  the  action  to  pursue  its  course ; 
and  in  certain  instances  it  is  advantageous  that  the  chloride  should 
be  heated  alone.  Thus  when  1  :  I'-chloronaphthalenesulphonic 
•chloride — which  is  known  to  be   remarkible  for  the   readiness   with 
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whicli  it  gives  1  :  -A  :  I'-tricliloi'onaphthalene  on  distillation  with 
phospliorns  pentacliloride — is  heated  at  a  temperature  rising  from 
200'  to  23U'  during  three  hours  so  long  as  SOo  is  evolved,  a  large 
quantity  of  1  :  I'-diohloronaphthalene  (m.  p.  88")  is  obtained, 
together  with  small  quantities  of  a-monochloro-  and  a  tricbloro- 
naphthalene  ;  1  .  2-a-chloronaphthaleaesulphonic  chloride  is  excep- 
tional in  affording  a  condensation  product  when  heated  without 
pentachloride,  hjdrogen  chloride  being  constanJ}-  evolved,  and  only 
traces  of  1:  2-dichloronaphthalene  being  formed;  bat  the  other 
isomeric  chloronaphthalenesuiphouic  chlorides  behave,  so  far  as 
examined,  like  the  isomeric  2  :  -i'-derivatives,  thus 


2:-4' )3C1S0..C1   2:-i'/3Cl-SO.-,Ci    1 :  3' aCl-SOoCl 
I      with  PCL.      \  without  PCI,.         with  PCh. 


Temp,  of  action '  190°  210—230'  195° 

Yield  of  2  : 4' CL      92  per  cent,     j     (32  per  cent.         65  per  cent. 


1 : 3'  aClSCCl 
without  PCl's. 


230  -250°. 
39  per  cent. 


The  influence  of  the  /3-  as  compared  with  the  a-position  of  the 
SOoCl  radicle  on  the  yield  by  both  methods  is  evident  from  these 
data. 

It  may  be  pointed  out  that  not  only  are  all  doubts  as  to  the 
validity  of  the  method  of  determining  constitution  by  converting 
snlphonic  chlorides  into  chloro-derivatives  by  distillation  with  phos- 
phorus pentachloride  set  at  rest  by  the  agreement  of  the  results 
obtained  with  and  without  pentachloride,  but  that  independent  and 
most  important  confirmation  of  the  correctness  of  the  conclusions 
arrived  at  is  afforded  by  the  fact  that  the  same  ultimate  product  by 
directly  displacing  XHo  in  an  amido-compound  of  chlorine  by  the 
Sandmeyer-Griess  method  and  indirectly  displacing  it  by  chlorine  by 
first  preparing  the  xanthate,  then  oxidising  to  sul phonic  acid,  ami 
distilling  the  chloride  of  this  acid  alone  or  with  pentachloride. 
Moreover,  the  general  agreement  of  the  authors'  results  is  such  that 
they  believe  they  are  justified  in  regarding  their  conclusions  as 
final. 


*59.  "  Studies  on  the  constitution  of  the  tii-derivatives  of  naphthalene. 
No.  14.  The  fourteen  isomeric  trichloronaphthalenes."  By  Henry 
E.  Ai-mstrong,  F.R.S.,  and  W.  P.  Wynne,  D.Sc. 

The  thirteen  isomeric  trichloronaphthalenes  considered  in  connec- 
tion with  methods  leading  to  the  elucidation  of  their  constitution  in 
the  authors'  previous  papers  (of.  these  Proceedings,  18^9 — 1890), 
have  not  as  yet  been  tabulated  by  them  with  their  melting  points,  it 
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Toeing  deemed  desirable  to  set  all  doubts  at  rest  before  doing  this. 
Since  1890  they  have  entirely  revised  their  earlier  work  and  extended 
it,  in  order  to  obtain  the  various  trichloronaphthalenes  in  quantities 
of  from  35  to  50  grams ;  additional  methods  of  preparation  have 
also  been  devised  with  the  object  of  accumulating  evidence  from  as 
many  sources  as  possible  capable  of  throwing  light  on  the  relative 
positions  of  any  pair  of  radicles  in  the  tri-derivatives.  As  a  result, 
the  trichloronaphthalenes  have  not  only  been  characterised  by  con- 
version into  monosulphonic  acids,  but  their  constitution  has  been 
determined  by  so  many  methods  that  there  is  now  no  room  for  doubt 
that  the  fourteen  predicted  by  theory  are  known,  and  that  they  bave 
the  melting  points  assigned  to  them  in  the  following  table.  The  number 
of  methods  of  preparation,  each  involving  the  determination  of  the 
relative  positions  of  at  least  one  pair  of  i-adicles,  is  given  in  brackets 
in  the  last  column.  Details  regarding  the  properties  of  the  trichloro- 
naphthalenes, especially  of  their  sulphouic  derivatives,  are  reserved 
for  the  complete  publication,  as  these  have  no  bearing  on  the  general 
•questions  considered  in  these  notes. 

*60.  "  The  solubilities  of  gases  in  water  under  v  arying  pressure." 
By  E.  P.  Perman,  D.Sc. 

The  method  used  may  be  briefly  described  as  follows : — A  rapid 
current  of  air  is  aspirated  through  a  saturated  solution  of  the  gas, 
the  solubilit}'  of  which  is  to  be  determined,  and  th.e  amounts  of  the 
gas  dj'awn  off  in  given  intervals  of  time,  as  well  as  the  amount  left 
in  solution  at  the  end  of  the  experiment,  are  estimated,  usually  by  a 
volumetric  method.  A  curve  is  then  drawn  by  plotting  the  amounts 
of  o-as  (in  grams)  in  solution  against  the  time  (in  minutes)  during 
which  the  aspiration  has  been  carried  on.  A  series  of  tangents  to 
this  curve  are  then  drawn ;  their  values  give  the  rates  at  which  the 
gas  is  drawn  off  at  different  concentrations,  and  these  rates  are 
measures  of  the  pressure  of  the  gas  in  solution.  The  rates  were  then 
plotted  against  tbe  corresponding  concentrations.  If  the  rate  is  pro- 
portional to  the  concentration,  the  pressure  of  the  gas  is  also  pro- 
portional to  the  concentration,  and  the  law  of  Henry  holds  good  for 
the  gas  in  question. 

The  aspiration  was  caiTied  on  in  a  series  of  five  wash-bottles  ;  the 
first  to  contain  water,  which  makes  up  for  loss  b}^  evaporation  of 
the  solution  in  the  second;  the  second  to  contain  the  solution  of  the 
gas  the  other  three  to  contain  water  or  some  solution  to  absorb  the 
gas  drawn  off.  Air  was  drawn  through  the  series  of  flasks  by  means 
of  a  water  air-pump,  and  a  regulator  was  placed  between  the  pump 
and  the  flasks. 
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Experiments  -were  made  with  solutions  of  ammonia,  chlorine, 
bromine,  carbon  dioxide,  hydrochloric  acid  gas,  sulphuretted  hydro- 
gen, and  sulphur  dioxide.  Henry's  law  was  found  to  hold  good  for 
chlorine,  bromine,  carbon  dioxide,  and  sulphuretted  hydrogen,  while 
ammonia,  hydrochloric  acid  gas  and  sulphur  dioxide  showed  large 
deviations  which  appear  to  be  caused  by  the  formation  of  compounds 
of  these  gases  with  water. 

Discussion. 

In  reply  to  questions  from  the  President  and  Professor  Armstrong 
as  to  whether  the  air  drawn  through  the  solution  of  the  gas  becomes 
saturated,  Dr.  Perman  stated  that  the  air  does  not  take  up  as  much 
gas  as  it  would  if  the  current  were  extremely  slow,  and  is  therefore 
probably  not  satui-ated  in  this  sense.  He  considered,  however,  that 
this  fact  does  not  invalidate  the  method.  The  amount  of  gas  taken 
up  by  the  air  in  a  small  interval  of  time  will  be  proportional  to  the 
pressure  of  the  gas  in  solution,  just  as  the  amount  of  aqueous  vapour 
given  up  by  a  pan  of  water  placed  in  a  steady  current  of  air  would  be 
proportional  to  the  vapour-pressure  of  the  water.  The  only  necessary 
assumption  is  that  the  gases  are  "  perfect,"  as  they  may  certainly  be 
taken  to  be  for  the  purposes  of  the  experiment. 

*61.  "  The  existence  of  hydrates  and  of  double-compounds  in  solution. 
Part  I."    By  E.  P.  Perman,  D.Sc. 

The  effect  upon  the  pressure  of  ammonia  gas  in  an  aqueous  solution 
produced  by  dissolving  various  salts  in  the  gaseous  solution  was 
investigated  by  the  method  described  in  the  preceding  paper. 

The  gas-pressure  was  unaltered  by  dissolving  3'9  grams  sodium 
chloride  in  50  c.c.  of  ammonia  solution  containing  4"4.3  grams  of 
ammonia. 

The  pressure  was  also  unaltered  when  11"23  grams  of  sodium  sul- 
phate, Na2SO4"10H2O,  were  dissolved  in  50  c.c.  of  the  ammonia  solu- 
tion ;  but  on  dissolving  3'8  grams  of  the  anhydrous  sulphate  in  the 
same  quantity  of  solution,  the  gas-pressure  was  increased  considerably, 
and  the  increase  of  pressure  corresponded  exactly  to  the  increase  of 
concentration  which  would  be  caused  by  a  loss  of  4'8  grams  of  water, 
i.e.  lOHjO  for  every  next  drop  of  sodium  sulphate.  The  author 
regards  this  as  conclusive  evidence  that  the  sodium  sulphate  exists  in 
solution  as  a  definite  hydrate,  Na:iSO4-10H2O. 

Silver  chloride  at  once  reduced  the  pressure  of  the  ammonia  when 
introduced  into  the  solution,  thus  showing  that  some  compound  of 
silver  chloride  and  ammonia  was  formed. 

In  a  solution  containing  4  grams  of  ammonia,  and  saturated  with 


silver  chloride,  the  pressui-e  was  the  same  as  in  an  ammonia  solution 
containing  2'8  grams  of  ammonia  in  the  same  bulk  (50  c.c.)  ;  1"2  grams 
had  therefore  entered  into  combination  with  the  silver  chloride,  -0235 
gram  molecules  (from  Bodlander's  table  of  solubilities  of  silver  chloride 
in  ammonia  solution).  This  corresponds  to  a  compound  AgChSNHs. 
The  existence  of  the  same  compound  is  also  indicated  in  more  dilute 
solutions. 

62.  "  Derivatives  of  f-bromocamphoric  acid."     By  F.  Stanley  Kipping, 

Ph.D.,  D.Sc. 

The  syrupy  acid  obtained  on  treating  --bromocamphoric  acid  -with 
alcoholic  potash  (Proc,  1895,  148,  33)  has  now  been  obtained  in  a 
crystalline  condition  and  further  analysis  has  confirmed  the  view  that 
it  is  a  hydroxycamphoric  acid  of  the  composition  CioHisOs.  (Found 
C  =  55'1,  H  =  7-4;  theory  C  =  5o'5,  H  =  74  per  cent.). 

When  TT-bromocamphoric  acid  is  warmed  with  aqueous  potash  it  is 
first  converted  into  an  acid  which  is  very  readily  soluble  in  water, 
and  Avhich  is  probably  the  hydroxy-acid  just  mentioned  ;  on  continued 
treatment,  however,  this  initial  product  is  transformed  into  a  more 
sparingly  soluble,  well-defined  acid  of  the  composition  CioHu04. 
(Found  C  =  60-4,  H  =  7-1 ;  theory  C  =  60-6,  H  =  7-1  per  cent.). 
This  compound  separates  from  water  and  dilate  alcohol  in  large  fern- 
like forms  which  seem  to  contain  water  of  crystallisation,  bat  it  is 
deposited  from  a  mixture  of  chloroform  and  benzene  in  transparent 
anhydrous  crystals  melting  at  about  165"  ;  apparently  it  is  a  saturated 
compound  as  its  solution  in  sodium  carbonate  does  not  decolorise  potas- 
sium permanganate  at  ordinary  temperatures. 

An  isomeride  of  this  acid  is  formed  in  small  quantities,  together 
with  other  products,  when  --bromocamphoric  acid  is  heated  with 
quinoline  under  suitable  conditions.  (Found  C  =  CO'5,  H  =  7'1 ; 
theory  C  =  606,  H  =  7"1  per  cent.)  ;  this  compound  crystallises 
from  water  and  dilute  alcohol,  in  which  it  is  rather  sparingly  soluble, 
in  beautiful  stellate  forms  and  in  six-sided  plates,  and  melts  at  about 
226° ;  it  sublimes  unchanged,  does  not  give  an  anhydride  when  warmed 
for  some  time  with  acetic  chloride,  and  its  solution  in  sodium  carbo- 
nate does  not  decolorise  potassium  permanganate  even  on  boiling  for  a 
short  time  :  these  properties  seem  to  show  that  it  is  a  saturated  lactonic 
acid. 

The  acid  melting  at  about  165^  is  readily  oxidised  by  warm,  very 
dilute  nitric  acid,  the  final  product  being  a  crystalline  acid,  which 
seems  to  have  the  composition  doHuOe.  (Found  C  =  520,  H  =  61 ; 
theory  C  =  52"2,  H  =  6"1  per  cent.)  ;  this  substance  is  very  readily 
soluble  in  water  from  which  it  is  deposited  in  six-sided  plates  which 
sjom  to  contain  water  of  crystallisation  ;  it  crystallises  from  ethereal 


89 

chloroform  in  lustrous  prisms,  meltitig  at  about  195°.  When  lieated 
with  acetic  chloride  for  a  short  time  this  acid  is  converted  into  a 
substance  which  crj^stallises  in  beautiful  six-sided  prisms,  melting  at 
about  250°;  this  product  dissolves  in  sodium  carbonate  with  effei*- 
vescence  and  is  probably  an  anhydride  acid  of  the  composition 
CioHijOs,  but  an  analysis  has  not  yet  been  made. 

The  results  indicated  above  afford  additional  facts  on  which  to  base 
a  constitutional  formula  for  camphoric  acid,  but  their  theoretical  im- 
port cannot  be  discussed  here. 

63.  "  Paraheptyltoluene  and  its  derivatives."     By  F.  Stanley  Kipping^ 

Ph.D.,  D.Sc,  and  0.  F.  Russell. 

This  paper  contains  an  account  of  ja-heptyltoluene,  CeHia'CO-CgHiMe^ 
and  of  various  other  compounds  which  have  been  referred  to  in 
previous  notes  (Kipping,  Proc,  1893-94,  128,  203,  and  136,  60). 

64.  "  Note  on  the  formation  of  a  phosphate  of  platinum."     By  Robert. 

E.  Barnett. 

On  subliming  commercial  phosphorus  pentoxide  over  red  hot  spongy 
platinum  in  a  current  of  oxygen,  part  of  the  platinum  is  converted 
into  a  yellow  substance,  which  being  insoluble  in  aqua  regia  can  thus- 
be  separated  from  the  excess  of  the  metal. 

The  analysis  agrees  with  the  formula,  PtPsO;.  It  is  a  greenish- 
yellow  powder  of  rel.  dens.  4856,  and  is  stable  at  a  red  heat  unless 
reducing  gases  are  preseat.  It  is  insoluble  in  water,  acids,  and 
aqueous  alkalies,  but  is  decomposed  by  fusion  with  potassium  sodium 
carbonate.  Aqueous  hydrogen  sulphide  slowly  decomposes  the  com- 
pound ;  the  exact  nature  of  the  products  is  still  being  investigated^ 


ADDITIONS  TO  THE  LIBRARY. 
I.  Donations. 

Artificial  Manures.  How  to  make,  buy,  value  and  use.  A  Hand- 
book for  agriculturists,  chemical  manure  manufacturers,  gardeners, 
and  others  concerned  in  similar  pursuits.  By  Alfred  Sibson,  F.C.S. 
New  Edition  revised  and  rewritten  by  the  Autlior  and  A.  E.  Sibson, 
F.C.S.     Pp.  x-hl40.     London  1895.  From  the  Author. 

Californian  State  Mining  Bureau.  Twelfth  Report  of  the  State 
Mineralogist  (Second  Biennial).  Two  years  ending  September  15^ 
1894.     8vo.     Pp.  vi+541.     Sacramento  1894.  From  the  Bureau. 
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Califoi*nian  State  Mining  Bureau.  The  Gas-  and  Petrcleum- 
yleldiug  Formations  of  the  Central  Yalley  of  California.  By  W.  L. 
Watts,  M.E.,  Assistant  in  the  Field.  8vo.  Pp.  100.  Sacramento 
1894.  From  the  Bureau. 

Bibliography  of  Aceto  Acetic  Ester.  By  Paul  H.  Seymoui',  M.S. 
City  of  Washington,  publislied  by  the  Smithsonian  Institution, 
November,  1894.  8vo.  Pp.  x  +  148.  From  Smithsonian  Miscel- 
laneous Collections,  Vol.  XXXVTII  (No.  970). 

From  the  Institution. 

II.  By  Ptirchase. 

Introduction  a  la  Mecanique  Chimique.  Par  P.  Duhem.  8vo. 
Pp.  vii-M78.     Paris  1893. 

Grundziige  der  mathematischen  Chemie.  Energetik  der  Che- 
mischen  erscheinungen.  Yon  Dr.  Georg  Helm.  Mit  17  figures  in  text. 
8vo.     Pp.  vi -1-138."  Leipzig  1894. 

Handbuch  der  Stereochemie.  Unter  Mitwirkung  von  Dr.  Paul 
Walden,  Professor  der  Physikalischen  und  Analytischen  Chemie 
am  Polytechnikam  zu  Riga.  Herausgegeben  von  Dr.  C.  A.  Bischoff, 
Professor  der  allgemeinen  Chemie  daselbst.  Mit  250  Abbildungen 
im  Text  und  den  Bildnissen  von  L.  Pasteur,  Le  Bel,  und  J.  van't 
Hoff.  Frankfurt  a.  M.  Verlag  von  H.  Bechold,  1894.  8vo.  Vol.  II. 
Pp.  xvi,  449—1060. 

Theoretical  Chemistiy  from   the   Standpoint  of  Avogadro's  Rule 

and  Thermodynamics,     By  Prof.  Walter  Nemst,  Ph.D.   (University 

of   Gottingen).     Translated  b}'  Prof.  Charles  Skeele  Palmer,  Ph.D. 

(University  of  Colorado).     With  26  woodcuts  and  two  appendices. 

.8vo.     Pp.  xvi -I- 697.     London  1895. 


Erkatum. — No.  150,  page  45,  line  2,  for  "heated,"  read  "treated." 


At  the  next  meeting,  on  Thursday,  May  16th,  there  will  be  a  ballot 
for  the  election  of  Fellows,  and  the  following  papers  will  be  read  : — 

"  Kjeldahl's  Process  for  the  determination  of  Nitrogen."  By  Dr. 
Bernard  Dyer. 

"  The  action  of  nitrous  acid  on  1  :  4  :  2  dibromaniline."  By  Pi"o- 
fessor  Meldola,  F.R.S.,  and  E.  R.  Andrews. 

"  Derivatives  of  succinyl  and  phthalyl  dithiocarbimides."  By  Pro- 
fessor Dixon  and  Dr.  Doran. 


CERTIFICATES   OF   CANDIDATES   FOE   ELECTION 
AT  THE  NEXT  BALLOT. 


N.B. — The  names  of  those  who  sign  from  "  General  Knowledge '' 
are  printed  in  italics. 

The   following    Candidates    will    be    balloted   for    on    Thursday, 
May  16th,  1895  :— 

Anden,  Harold  AUden, 

102,  Acomb  Street,  Manchester. 
Research  Student  in  the  Owens  College.     Three  years  Student  in 
Owens  College  Laboratories.      B.Sc,  with  Honours  in  Chemistry, 
1894.     Now  engaged  in  research. 

Harold  B.  Dixon.  W.  H.  Perkin,  jun. 

Arthur  Harden.  P.  J.  Hartog. 

Gilbert  J.  Fowler.  G.  H.  Bailey. 

Barralet,  Edgar  S., 

61,  Thistlewaite  Road,  Clapton,  N.E. 
Chemist  for  Messrs.  Wm.  Burton  and  Sons,  Bethnal  Green,  London, 
N.E.  Has  studied  Chemistry  specially  for  three  years  at  the  Drapers' 
Company's  Technical  Schools,  Mile  End,  E.  Passed  S.  and  A.  Depart- 
ment examinations  in  Organic  and  Inorganic  Chemistry  in  the 
Honours  stage.  Is  now  engaged  on  research  in  reference  to  Coal  Tar 
colours. 

J.  Theo.  Hewitt.  D.  S.  Macnair. 

A.  P.  Laurie.  R.  Tervet. 

S.  Euhemann.  M.  M.  Pattison  Muir. 

Boverton  Bechvood. 

Blume,  Eugen, 

Russell  House,  Trinity,  Edinburgh. 
Assistant  to  Public    Analyst.     For   four   years   Assistant  to   Mr. 
J.  Falconer  King,  City  Analyst,  &c.,  during  which  time  I   demon- 
strated for  one  year  at  his  lectures  on  General  Chemistry.     During 
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the    last   two   years  I  have    given    lectures  and    ))repared    stnder.ts 
privately  myself  in  Chemistry. 

J.  Falconer  King.  Stevenson  Macadam. 

John  W.  K'apier.  Robert  Irvine. 

"W.  Ivison  Macadam.  Robert  Wallace. 

/.  Gibson. 

Borradaile,  Lancelot  Alexander, 

Selwyn  College,  Cambridge. 
Assistant  to  the   Science   Tutor,  Selwyn   College,  Cambridge,  and 
Assistant  Demonstrator  in  Biology  at   Univ.  Lab.     1st  Class,  Pt.  I. 
Xat.  Sci.  Tripos,  1893.     1st  Class,  Pt.  II,  Nat.  Sci.  Tripos,  1894. 
Charles  T.  Heycock.  Sidney  Skinner. 

Albert  Ivatt.  G-  D.  Liveing. 

F.  H.  Neville. 

Bradford,  Henry, 

21,  Kensington  Mansions,  Earl's  Court,  S.W. 
Analytical  Chemist.  For  three  years  pupil  of  E.  Gr.  Claj'ton.  F.C.S., 
Consulting  Chemist  and  Public  Analyst.  Has  attended  lectures  on 
Organic  Chemistry  by  J.  X.  Collie,  Ph.D.,  and  on  Chemical  Tech- 
nology, by  Watron  Smith,  F.C.S.,  at  University  College,  W.C.  Has 
also  worked  for  some  months  in  the  laboratory  of  the  E.  C.  Powder 
C^ompany,  Ld.,  near  Dartford.  under  W.  Dalrymple  Borland,  F.C.S. 

E.  G.  Clayton.  W.  Dalrymple  Borland. 

Watson  Smith.  Geo.  Chaloner. 

John  A.  E.  Xeivlands.  Wm.  P.  E.  Newlands. 

J.  Parry  Laws.  Chapman  Jones. 

Bruckmann,  Gustav  Theodore, 

192,  18th  Street,  Brooklyn,  N.Y. 
Chemist  and  Chemical  Engineer.  Bachelor  of  Science.  Graduate 
Rensselaer  Polytechnic  Institute  ;  in  soda  industry  with  Grasselli 
Chem.  Co.,  N.Y.  and  Cleveland ;  in  colour  industry  with  Cawley, 
Clark,  and  Co.,  Newark,  N.J.  At  present  with  National  Lead  Co.. 
N.Y.,  as  Chemist. 

Alfred  Hy.  Mason,  R.  C.  Woodcock. 

T.  Lynton  Briggs.  E.  G.  Love. 

S.  W.  Williams.  Joseph  P.  Eemington. 

Chas.  M.  SHlhvell. 

Cheadle,  Walter  W.,  B.A.  (Cambridge), 
19,  Portman  Street,  London,  W. 
Natural    Science  Tripos,    Cambridge,   2nd    Class.       Late    Demon- 
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.strator  in   Chemistry   at  Westminster   School.     Course  of    Brewing 
Chemistry  with  Drs.  Moritz  and  Mon'is. 

E.  R.  Moritz.  Arthur  P.  Luff. 

G.  Harris  Morris.  Horace  T.  Bro"wn. 

J.  H.  Millar. 

Coblentz,  Virgil,  Ph.G.,  A.M.,  Ph.D., 

115,  W.  68th  Street,  New  York  City. 
Professor  of  Pharmacy  and  Pharmaceutical  Chemistry  in  the  Xew 
York  College  of  Pharmacy,  X.Y.  Formerly  Lecturer  in  Cincinnati 
College  of  Pharmacy.  Studied  Chemistry  in  Goettingen,  Strassburg, 
and  Berlin  (Ph.D.).  Author  of  "  Handbook  of  Pharmacy,"  '"  Modern 
Synthetic  Remedies,"  "  Sulfur  and  Selenium  Derivatives  of  Ethyl- 
amine  and  Propylamine,"  "  Chemistry  of  Cocillana,"  "  Study  of 
Aconitum  Unciatum,"  &c. 

Alfred  Hy.  Mason.  Arthur  H.  Elliott. 

Charles  F.  Chandler.  Sam.  P.  Sadtler. 

B.  C.  Woodcocl-.  E.  G.  Love. 

S.  W.  Williams.  John  Attfield. 

Cook,  Herbert  William, 

West  Mount,  Upton,  Macclesfield. 
Lecturer  and  Teacher.     Lecturer  in    Chemistry  to  the  Technical 
Instruction    Committee,    Macclesfield.       Science    Master    in    King 
Edward  YI.  School,  Macclesfield.     B.Sc.  (London  University). 
Chas.  Umney.  G.  Carey  Foster. 

Samuel  Rideal.  J.  W.  Rodger. 

Chapman  Jones.  A.  E.  Tutton. 

Druce,  Edric, 

Worleston,  Xantwieh. 
Agricultural  Lecturer  to  the  Cheshire  County  Council.  Teacher 
for  two  years  of  General  and  Agricultural  Chemistry  at  the  Cheshire 
Dairy  Institute.  Experimented  upon  Acidity  in  Milk.  Carried  out 
Experiments  on  the  effect  of  Foods  on  Milk.  Member  of  the  Royal 
Agricultural  College,  by  examination. 

Edward  Kinch.  James  Hendrick. 

James  Muir.  A.  G.  Bloxam. 

Cecil  C.  Duncan.  J.  Augustus  Voelcker. 

Fawns,  Sydney, 

16,  Onslow  Gardens,  S.W.  (Melbourne,  Yictoria). 
Metallurgist   (speciality.    Gold   Saving).     At   present  engaged  in 
Analytical   Work,  Royal  College   of   Science.     Reasons  for  desiring 
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admission  :^To  obtain  the  Society's  Journal  and  attend  tlae  meetings, 
and  so  keep  in  touch  with  the  latest  chemical  discoveries.  Associate 
of  the  Australian  Institute  of  Mining  Engineers. 

William  A.  Tilden.  W.  Palmer  Wynne. 

Chapman  Jones.  A.  E.  Tutton. 

William  Tate. 

Foster,  Hasslewood  Irving, 

The  Elms,  Aulaby  Road,  Hull. 
Analytical  Chemist  (in  practice).  Two  years  Assistant  with  Mr. 
Baynes.  Three  and  a  half  years  Student  and  Assistant  with  Mr. 
Carr-Robinson,  Hull.  Six  months  Analyst  at  Messrs.  Johnson 
Bros.,  Hull.  At  the  present  time  Partner  with  Mr.  James  Baynes. 
Holder  of  Elementary,  Advanced,  and  Honours  Certificates,  South 
Kensington. 

Jas.  Baynes.  Walter  Jenkins. 

E.  W.  T.  Jones.  Bernard  Dyer. 

Otto  HeJiner. 

Frankenbacher,    Alexander,    known  as  Alexander   F.    Fuerst, 
Dr.  Phil., 

30,  Belsize  Road,  X.W. 
Chemist  at  Wood  Street  Smelling  Works,  E.C.  Studied  Chemistry 
and  Physics  at  the  Stuttgart  Royal  Polytechnicum  (three  years), 
also  Chemistry  at  Heidelberg  under  Professor  Dr.  Victor  Meyer  (one 
and  a  half  years).  Assistant  Chemist  at  the  Government  LabDratory 
of  Wnrtemberg  (Konigliche  Centralstelle  fiir  Gewerbe  nnd  Handel, 
Stuttgart  (three  years). 

John  Spiller.  Thos.  Tyrer. 

Geo.  Bult  Francis.  Henry  de  Mosenthal. 

Watson  Smith.  Charles  Dreyfus. 

David  Hoicard. 

Gilbard,  John  Francis  Hutchins, 
362,  Mare  Street,  Hackney. 
Assistant  to  Dr.  Bernard  Dyer,  now  and  during  the  last  six  yeai-s. 
Formerly  Student  at  Fiosbury  Technical  College.  Honours  Certifi- 
cates in  Practical  and  Theoretical  Inorganic  Chemistry  and  Advanced 
in  Organic  Chemistry,  physics.  Physiology,  &c.,  South  Kensington. 
Joint  Author  of  sundry  papers  on  "  Food  Analysis  "  &c.,  in  Analyst 
and  /.  Soc.  Chem.  hid. 

Bernard  Dyer.  E.  W.  Voelcker. 

W.  Lapraik.  Charles  E.  Cassal. 

R.  Meldola.  Otto  Hehner. 

Edward  Bevau. 
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Goddard,  Wm., 

11,  Granville  Road,  Middlesbrough. 
Lecturer  in  Physics  for  Evenint^  Classes,  Middlesbrough  Science 
School.  First  Class  Theoretical  and  Practical  Chemistry,  Science 
and  Art  Department,  and  also  Honours  Practical.  Inter.  B.Sc, 
London.  Have  also  been  engaged  in  teaching  Chemistry  for  some 
time. 

Alexander  Scott.  Jno.  A.  Jones. 

Weldon  Hanson.  J.  E.  Stead. 

H.  Fra?iJcland.  W.  J.  Sell. 

T.  H.  Easterfield.  C.  H.  Eidsdale. 

Grant,  Patrick  Hope, 

57,  S.  Guildry  Street,  Elgin,  N.B. 
Lecturer  on  Chemistry  and  Physics.  Matriculated  Student  of 
Central  Technical  College,  City  and  Guilds  of  London  Institute 
(1889-92).  Associate  of  Central  Technical  College,  1892.  Assistant 
Master  at  Alleyn's  School,  Dulwich,  and  Demonstrator  St.  Thomas 
Charterhouse  Science  School  (1892-93).  At  present  Science  Master 
Elgin  Academy,  and  Lecturer  on  Chemistry  and  Physics  at  Victoria 
School  of  Science  and  Art,  Elgin. 

Henry  E.  Armstrong.  Gerald  T.  Moody. 

W.  J.  Pope.  John  S.  Pilley. 

E.  C.  Thompson. 

Greaves,  William  Abraham, 

Bankside,  Golden  Valley,  Alfreton. 
Science  Master  in  Grammar  School  (Newark).  B.Sc.  (London), 
1894.  Branches  II,  III,  IV.  Three  years  as  Science  Master  at  the 
Grammar  School,  Market  Rasen.  Former  Student  at  University 
College,  Nottingham.  Desiring  admission  with  view  to  working  for 
D.Sc.  degree. 

Frank  CloAves.  R.  Lloyd  Whiteley. 

J.  Bernard  Coleman.  William  Marshall. 

S.  J.  Pentecost.  William  .Briggs. 

Gunn,  Alexander, 

66,  Finsburj^  Park  Road,  N. 

Chemist    and    Analyst   to    the    North   London    Chemical  Works. 

Author   of    "A  new   method  for  the    detection    and    estimation   of 

Oxalic  Acid,"  Pharm.  Jo^irn.,  Nov.   18,   1893.      "The   treatment  of 

emulsions  formed  in  the  course  of  estimating  alkaloids,"  Chem.  and 
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Drug.,  Oct.  13,  1894.     "  A  new  reaction  illnstrating  the  pbenon:enon 
of  dissociation,"  Chem.  News,  l^ov.  9,  1894.  &c. 

Fred  W.  Fletcher.  Peter  MacEwan. 

John  Moss.  John  Attfield. 

Adam  Gibson.  Alfred  IT.  Allen. 

Wijndham  B.  Dunstan. 

Haller,  H.  Loft, 

27,  Hilda  Street.  Beverley  Road,  Hull. 
Analytical  Chemist.     Four  and  a  half  years  in  the   laboratories  of 
Jas.  Baynes,  Esq.,  F.C.S..  County  and  Borough  Analyst,  Hull.  Latterly 
as  Assistant,  and  the  past  two  and  a  half  years  as  Senior  Assistant  tc 
Francis  Sutton.  Esq.,  Norwich, 

Francis  Sutton.  Jas.  Baynes. 

Hy.  Austin  Applcton.  F.  Napier  Sutton. 

John  R.  Skelton. 

Jones,  Evan  Lewis, 

4,  Bank  Baildings,  Llandilo. 
Science  Teacher  at  Hingham  Grammar  School,  Attleboi-o',  Norfolk. 
Studied  Chemistry,  1888-89,  at  University  College,  Aberystwyth, 
and  1889-92  at  the  University  of  Cambridge,  where  I  graduated. 
December,  1892,  in  the  Chemistry  Special,  and  have  since  been 
engaged  ili  teaching  Chemistry. 

M.  M.  Pattison  Miiir.  A.  Hutchinson. 

W.  J.  Sell.  H.  J.  H.  Fenton. 

H.  Lloyd  Snape. 

Marchant,  Robert  Charles, 

18,  Westfield  Park,  Redland,  Bristol. 
Land  Steward,     ilember  of  the  Royal  Agricultural  College,  also  of 
the  Royal  Agricultural  Society  of  England  (by  examination).    Student 
in   Chemistry — more   especially  that  portion   connected    with    Agri- 
culture. 

Edward  Kincli.  Cecil  Cooke  Duncan. 

James  Hendrick.  J.   William  James. 

G.P.  Darnell  Smith. 

Marsden,  Prosper  Henry, 

47,  Alma  Road,  Birkdale. 
Pharmaceutical  Chemist.  Student  at  the  Peter  Street  and  Central 
Hr.  Gd.  Bd.  Schools  (evening  classes),  Manchester,  under  Mr.  R.  L. 
Taylor.  Attended  three  courses  of  instruction  in  Theoretical  and 
Practical  Chemistry  at  the  Pharmaceutical  Society's  School  under 
Professors  Dunstan  and  Attfield.     Passed  the  Major  examination  of 
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tlie  Pharmaceutical  Society.  1893.  and  am  desirous,  above  all,  of  main- 
taining my  acquaintance  with  Chemistry. 

TVyndham  R.  Dunstan.  John  Attfiekl. 

Joseph  Ince.  M.  Carteighe. 

R.  L.  Taylor.  W.  H.  Symons. 

W.  A.  H.  Xaylor.  M.  Conroy. 

William  Elbome. 

McGlashan,  John, 

Cawnpore  Sugar  "Works,  Cawnpoi'e,  India. 
Technical   Chemist.     Two   years   as  a    Student  and  two  years  as 
Assistant    -with    Messrs.    Wallace,     Tatlock,    and     Clark,    Glasgow. 
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*65.  "  Kjeldahl's  method  for  the  determinatioi  of  nitrogen."    By 
Bernard  Dyer,  D.Sc. 

This  method,  variously  modified,  has,  in  most  agi-icultural  labora- 
tories, superseded  the  well-known  soda-lime  method,  over  which  it 
possesses  marked  advantages  for  the  analysis  of  feeding  stuffs  and 
fertilisers.  It  has  not,  however,  been  generally  adopted  by  scientific 
chemists,  and  little  information  is  available  as  to  its  applicability  to 
different  types  of  organic  compounds.  To  supply  such  information 
was  the  object  of  the  present  investigation. 

The  best  modification  of  the  method,  in  the  author's  experience, 
for  the  analysis  of  feeding  stuffs  and  fertilisers  not  containing 
nitrates,  and  applicable,  as  will  be  seen,  to  a  large  number  of  organic 
compounds,  is  the  Kjeldahl-Gunning  method  modified,  however,  by 
the  use  of  mercury.  A  suitable  quantity  of  the  material  to  be 
analysed  is  mixed  in  a  round-bottomed,  hard  glass  flask,  with 
20  c.c.  of  strong  sulphuric  acid  and  a  drop  of  mercury,  and  warmed 
for  a  short  time,  when  10  grams  of  potassium  sulphate  are  added. 
The  contents  of  the  flask  are  then  boiled  until  colourless.  With  many 
materials  this  result  happens  within  half  an  hour,  and  it  is  rarely 
deferred  beyond  an  hour.  The  contents  are  washed  into  a  distilling 
flask,  mixed  with  excess  of  soda  and  a  little  potassium  sulphide  (to 
decompose  mercury  compounds),  and  the  ammonia  then  distilled  off 
into  standard  acid,  which  is  afterwards  titrated  in  the  usual  way.  No 
spray  trap  is  necessary  in  distilling  if  the  connection  between  the 
distilling  flask  and  receiver  is  made  by  means  of  a  long,  block-tin 
tube,  rising  perpendicularly  15  or  20  in.  from  the  neck  of  the  flask. 
The  author  prefers  not  to  use  a  condenser,  but  to  drive  the  steam 
directly  into  the  standard  acid,  which  stands  in  a  trough  of  cold 
water,  the  deliveiy  tube  terminating  in  a  pear-shaped  glass  bulb,  to 
prevent  regurgitation  of  the  acid.  The  use  of  mercury  is  not  neces- 
sary, but  materially  expedites  the  process. 

"When  nitrates  are  present,  or  nitro-compounds  and  certain  other 
compounds  referred  to  in  the  paper,  Jodlbauer's  modification  is  used. 
This  consists  in  dissolving  in  the  sulphuric  acid  used  for  oxidation  a 
small  quantity  (about  2  grams  for  a  single  determination)  of  phenol 
or  salicylic  acid.  The  nitrogen  in  the  nitrate  or  nitro-group  then 
forms  a  nitro-compound  with  the  sulphonated  phenol  or  salicylic  acid. 
In  many  cases  it  is  highly  important  that  the  sulphuric  acid  con- 
taining the  phenol  or  salicylic  acid  should  be  poured  directly  and 
suddenly  on  to  the  material  contained  in  the  flask,  so  as  to  submerge 
it  immediately,  and  not  to  let  it  trickle  from  a  pipette.  If  nitrates 
and  ammonium  salts  are  both  present,  loss  of  nitrogen  occurs,  unless 
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tliis  pi^ecaution  is  observed  ;  this  does  not  appear  to  be  generally 
known,  and  probably  often  gives  rise  to  errors.  One  or  two  grams  of 
zinc  dust  (as  well  as  a  drop  of  mercury)  are  dissolved  in  the  contents 
of  the  flask  while  still  cold.  The  process  is  then  continued  exactly 
as  before. 

The  method  first  described  as  the  "  Kjeldahl-Gunning "  method 
was  found  to  give  very  nearly  the  exact  percentages  of  nitrogen  in  uric 
acid,  aspar.igiue,  caffeine,  indigotine,  morphine,  quinine,  strychnine, 
aniline,  atropine,  diphenylamiue,  naphthylamine,  acetanilide,  ortho- 
benzoic  sulphinide,  suljihamido-benzoic  acid,  pyridine,  benzidine,  alde- 
hj-cle  ammonia,  and  nitroso-di-methyl-aniline. 

The  Jodlbauer  modification  referred  to  by  the  author  as  the 
"  Kjeldahl-Grunning-Jodlbauer  "  method,  was  found  to  give  nearly 
correct  percentages  of  nitrogen  in  potassium  nitrate,  ammonium 
nitrate,  urea  nitrate,  nitrobenzene,  nitronaphthalene,  nitraniline. 
diniti-obenzene,  trinitrophenol,  and  potassium  para-bromo-clilor-nitro- 
phenol. 

It  might  be  expected  that  reduction  with  zinc  alone,  without  the 
use  of  phenol  or  salicylic  acid,  would  suffice  in  the  case  of  aromatig 
nitro-compounds.  The  author  finds,  however,  that  if  zinc  alone  be 
used  with  aromatic  nitro-compounds  there  is  loss  of  nitrogen,  as 
though  it  were  necessary  that  more  carbon  should  be  present. 

The  Kjeldahl-Gunning  method  fails  to  furnish  the  calculated 
quantity  of  nitrogen  in  azobeuzene  or  amido-azobenzene.  The  loss 
in  the  former  case  was  small ;  in  the  latter  case  it  amounted  to 
nearly  59  per  cent.  Mere  reduction  by  zinc  suffices  with  amido- 
azobenzene,  but  in  the  case  of  azo benzene  the  complete  Jodlbauer 
modification  is  necessaiy.  With  amido-azotoluene  the  correct  amount 
was  obtained  by  the  Kjeldahl-Gunning  process  supplemented  by 
reduction  with  zinc  and  with  carbazol  by  the  Kjeldahl-Gunning 
method  alone. 

Hydroxylamine  hydrochloride,  which  contains  20"21  per  cent,  of 
nitrogen,  yielded  only  3  per  cent,  by  the  Kjeldahl-Gunning  method; 
by  reduction  with  zinc  about  10  per  cent,  was  obtained ;  by  the 
Kjeldahl-Gunning-Jodlbauer  method  about  19  per  cent. ;  by  reduc- 
tion with  sugar  and  zinc  less  than  19.  per  cent.  The  Kjeldahl-Gun- 
ning-Jodlbauer method,  with  the  addition  of  sugar  as  well  as  zinc, 
however,  gave  the  calculated  quantity  in  each  of  three  separate 
determinations.  Acetaldoxime,  by  the  Kjeldahl-Gunning  method, 
gave  somewhat  low  results,  but  with  the  addition  of  sugar  and  zinc 
furnished  correct  results.  Naphthoquinone-oxime  yields  its  full 
percentage  by  the  Kjeldahl-Gunning  method. 

Potassium  cyanide  and  ethyl  cyanide  both  give  nearly  correct 
results  by  the  Kjeldahl-Gunning  method;  no  trace  of  hydrocyanic 
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acid  is  evolved  if  the  sulplinric  acid  used  is  strong.  Potassium  f erro- 
cyanide  also  yields  accurate  results.  Potassium  ferricyanide,  Low- 
ever,  only  gives  sufficiently  accurate  results  when  reduced  by  the 
addition  of  sodium  thiosulphate.  Sodium  nitroprusside  failed 
with  any  modification  of  the  method  to  yield  all  its  nitrogen. 

Phenyl-hydrazine  derivatives  cannot  by  any  modification  of  the 
method  tried  by  the  author  be  made  to  give  correct  results  ;  there  is 
invariably  loss  of  nitrogen,  presumably  liberated  in  the  free  state. 
The  derivatives  used  were  phenyl-hydrazinehydrochloride  and  glu- 
cosazone.  Symmetrical  di-phenyl  hydrazine,  or  hydrazobeuzene, 
affords  accni*ate  results  with  the  Kjeldahl-Gunning  method.  This 
substance,  however,  ceases  to  be  a  hydrazine  when  dissolved  in 
acid,  as  it  is  conveited  into  benzidine  which  furnishes  the  calculated 
amount  of  nitrogen. 

Discussion. 

Dr.  Kipping  remarked  that  Dr.  Dyer's  results  pointed  to  the  con- 
clusion that  different  types  of  organic  compounds  required  special 
treatment  in  order  to  obtain  the  whole  of  the  nitrogen  as  ammonia, 
whilst  some  compounds  did  not  under  any  conditions  furnish  accurate 
results.  The  method  could  not  therefore  be  regarded  as  a  substitute 
for  the  absolute  method  of  Dumas. 

Mr.  Hehner  said  that  few  analytical  processes  had  been  the  subject 
of  so  much  investigation  as  the  Kjeldahl  method,  the  original  process 
having  undergone  very  many  modifications.  Originally  the  oxidation 
was  carried  out  only  very  partially  by  sulphuric  acid,  potassium  per- 
manganate being  used  as  soon  as  the  acid  had  produced  charring. 
Kjeldahl  had  found  that  by  the  action  of  the  acid  alone  only  about 
25  per  cent,  of  the  total  nitrogen  in  quinine,  and  about  40  per  cent, 
of  the  nitrogen  in  morphine,  was  obtained,  whilst  after  the  action 
of  permanganate  almost  the  whole  of  the  nitrogen  appeared  as 
ammonia.  The  use  of  permanganate  had  already  been  recognised  as 
leading  to  the  loss  of  nitrogen,  and  Kjeldahl  had  himself  pointed  out 
that  the  heating  after  the  addition  of  permanganate  mast  be  mode- 
rate, or  loss  may  occur.  Much  of  the  ground  occupied  by  Dr.  Dyer's 
pa))er  had  already  been  gone  over  by  others,  especially  by  Arnold  and 
Wedemeyer.  Taking  into  account  the  results  obtained  by  the  A^arious 
investigators  of  the  process,  it  might  be  said  that  the  Kjeldahl  pro- 
cess, as  modified  by  Wilfarth,  Gunning,  and  Jodlbauer,  was  a  most 
accurate  and  convenient  one  for  the  determination  of  nitrogen  in 
natui-ally  occurring  nitrogenous  substances,  especially  in  feeding 
materials. 

Dr.  MoKRis  considered  that  there  was  no  doubt  as  to  the  value  of 
Kjelda'^rs  pi'ocess  for  determining  uiti'ogen  in  pxoteids  and  similar 
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nitrogenous  compounds.     He  liad  fonnd  it  advantageous  to  use  per- 
manganate as  originally  suggested  by  Kjeldahl. 

Professor  Dunstax  suggested  the  stability  of  hydroxy! amine  sul- 
phate as  a  probable  explanation  of  the  small  amount  of  ammonia 
furnished  by  hydroxylamine  salts  in  the  absence  of  a  special  reducing 
agent.  The  subsequent  action  of  alkali  on  the  sulphate  would, 
liberate  only  a  part  of  the  nitrogen  as  ammonia.  Similarly  with 
oximes,  some  hydrolysis  would  occur,  producing  hydroxylamine  sul- 
phate, although  here  the  decomposition  of  the  hydrocarbon  radicle 
would  ensure  nearly  complete  reduction  of  the  oximido-group  to 
ammon'a. 

*66.  "Note  on  liquation  in  crystalliae  standard  geld."    By  T.  K.  Rose, 
D.Sc,  A.R.S.M.,  Assistant  Assayer  of  the  Royal  Mint. 

It  has  been  suggested  by  Roberts-Austen  that,  although  no  segre- 
gation occurs  on  the  solidification  of  alloys  of  gold  with  silver  and 
copper,  some  rearrangement  might  be  expected  to  take  place  when 
these  alloys  are  made  crystalline  and  brittle  by  the  addition  of  small 
quantities  of  bismuth  or  lead.  The  author  accordingly  rendered 
standard  gold  impure  in  three  successive  experiments  by  the  addition 
of  0'2  and  0'4  per  cent,  of  bismuth  and  0'2  per  cent,  of  lead  respec- 
tively, casting  the  metal  in  a  spherical  iron  mould,  and  assaying 
various  parts  of  the  mass. 

The  observed  variations  in  the  composition  of  different  parts  of 
the  mass  can  be  explained  by  assuming  that  in  these  alloys  a 
.saturated  solution  of  gold  and  silver  in  bismuth  or  lead  (no  doubt 
containing  a  little  copper  in  addition)  remains  molten  after  the 
greater  part  of  the  gold  and  copper  has  solidified.  Those  constituents 
which  are  the  first  to  become  solid,  are  thus  enabled,  to  assume  a 
definite  crystalline  form.  Moreover,  as  the  portion  of  the  material 
which  remains  molten  longest  is  pushed  towards  the  centre  of  the 
mass  during  cooling,  the  interior  is  enriched  in  both  gold  and 
silver. 

*67.  "  Preparation  of  the  active  lactic  acids  and  the  rotation  of  thek 
metallic  salts  in  solution."  By  T,  Purdie,  Ph.D.,  B.Sc,  and 
J.  Wallace  Walker,  M.A. 

The  authors  have  prepared  the  active  lactic  acids  in  considei-able 
quantity  by  the  process  previously  described  (Trans.,  1893,  63,  11-13) 
using  certain  modifications,  and  have  used  the  material  thas  obtained. 
for  examining  the  optical  activity  of  some  of  the  metallic  lactates 
in  aqueous,  alcoholic,  and  aqueous-alcoholic  solutions  of  varying 
equivalent  concentrations.     The  freezing  points  of  a  number  of  the 
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same  solutions  were  also  determined  with  the  double  object  of  obtain- 
ing an  approximate  estimate  of  the  amount  of  dissociation  attending 
the  changes  in  molecular  rotation,  and  of  detecting  the  existence  or 
non-existence  of  racemoid  compounds  in  solution. 

The  salts  examined  "O'ere  those  of  lithium,  sodium,  potassium,  silver, 
calcium,  strontium,  barium,  magnesium,  zinc,  cadmium,  and  zinc- 
ammonium. 

All  these  salts  in  aqueous  solution  within  the  limits  of  concentra- 
tion used  were  found  to  be  active  in  the  opposite  sense  to  that  of  the 
acid  from  which  they  were  prepared,  and  the  activity  was  found  to 
increase  with  dilution,  except  in  the  case  of  the  silver  salt,  the 
rotation  of  which  undergoes  a  slight  deci'ease. 

The  salts  of  the  alkaline  metals  comprising  those  of  silver,  also  those 
of  barium  and  strontium,  tend  to  a  common  maximum  molecular 
rotation  of  about  14'5°,  an  observation  which  is  in  accordance  with  the 
law  of  Oudemans.  The  salts  of  the  other  metals  show  divergencies 
from  this  law  which  indicate  that  the  activity  of  their  solutions  cannot 
be  accounted  for  by  the  presence  of  simple  molecules  and  ions  alone, 
but  that  it  is  probably  largely  influenced  by  the  formation  of  molecular 
aggregates,  whose  activity  differs  widely  from  that  of  the  other 
factors.  This  assumption  is  confirmed  by  observations  of  the  rotation 
of  the  sodium  and  potassium  lactates  in  alcohol  and  of  other  salts  in 
aqueous  alcohol. 

A  comparison  of  the  freezing  points  of  soluticns  of  active  and 
inactive  lithium  and  stiontium  lactates  shows  that  the  racemoid 
salts  are  resolved  into  their  components  in  aqueous  solution.  The 
corresponding  coefficients  of  depression  of  the  barium  salts  show- 
slight  differences  which  may  possibly  be  due  to  the  presence  of 
j'acemoid  salt. 

68.  "Derivatives  of  succinyl  and  fhthalyl  dithiocarb;mides."    By 
Augustus  E.  Dixoi],  M.D.,  and  R.  E.  Doran. 

On  heating  together  lead  thiocyanate,  succinyl  chloride,  and  diy 
benzene,  succinyldithiocai-bimide  is  formed  and  goes  into  solution, 
C,H4(C0C1).  +  Pb(SCX)2  =  PbClo  +  C,H,(C0-NCS)2. 

It  is  a  pungently  smelling,  very  unstable  compound,  soluble  in  all 
proportions  in  benzene,  decomposed  by  water  into  succinic  and  thio- 
cyanic  acids,  and  easily  desulphurised  b}-  silver  or  alkaline  lead 
salts. 

The  benzene  solution  yields,  on  the  addition  of  baseSj  the  corre- 
sponding symmetrical  dithioureas.  From  aniline,  succinyldiphenyl- 
dithimirea  was  obtained,  CoH,(CO-NH-CS'XHPh),.  This  forms 
silky    needles    (from    hot  acetic    acid),    sparingly   soluble    in   most 
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solvents,  and  melting  Avith  decomposition  at  210—210-5°  (corr.). 
The  compound  is  readily  desulphurised  by  ammoniacal  silver  nitrate 
in  the  cold,  or  by  warmirg  with  alkaline  lead  tartrate.  It  dissolves 
in  warm  dilute  caustic  alkali,  thereby  breaking  up  into  phenylthio- 
urea  and  succinic  acid  ;  and  is  decomposed  by  alcoholic  ammonia, 
under  pressure,  forming  phenylthiourea. 

SuccinylcUortliotolyldithiourea,  C2Hi(CO'NH-CS'iSrHo-To)2,  similarly 
prepared  from  o-toluidine  (yield  =  96  per  cent.),  formed  colourless 
glassy  needles,  melting  at  217 — 218°,  and  resembling  in  most  other 
respects  the  corresponding  phenyl  compound. 

Succinyldi-oc-naphtliyldithiourea  was  found  to  be  practically  in- 
soluble in  all  the  ordinary  solvents ;  after  washing  with  spirit,  it 
formed  a  pure  white  powder  melting  at  224 — 225"^,  and  desulphurised 
by  lead  or  silver  solutions. 

From  methylaniline,  .symmetrical  succinyldimethyldiphenyJdithio- 
nrea  was  obtained,  C2H4[CO-N:C(SH)-NMePh]3,  deposited  from  hot 
alcohol  in  rosettes  of  needles,  m.p.,  137 — 138°;  resembling  the  pre- 
ceding compound  in  pj'operties,  and  decomposed  by  warm,  dilute 
potash,  forming  unsymmetrical  phenylbenzylthiourea  (Werner,  Proc, 
.1892,  96). 

Succinyldiphenyldisemithiocarbazide,  C2H4(CO*NH'CS'NH'NHPh)2, 
from  the  thiocarbimide  and  phenylhydrazine,  occurred  in  crystals, 
melting  at  about  220°.  "With  anhydrous  alcohol,  the  thiocarbimide 
afforded  the  dithio-diurethane,  C2H4(CO-NH-CS-OEt)2 ;  thick,  white 
prisms,  insoluble  in  water,  soluble  in  alcohol,  desulphurised  by 
warming  with  ammoniacal  silver  or  alkaline  lead  solutions,  and 
melting  at  166—167°. 

From  phthalyl  chloride  and  lead  thiocyanate,  similarly,  a  solution 
of  phthalyldithiocarbimide  was  prepared ;  it  appears  to  be  a  crystal- 
line solid,  but  could  not  be  obtained  in  a  pure  condition.  With 
water,  it  yields  phthalic  and  thiocyanic  acids  ;  and  combines  with 
bases,  like  the  succinyl  analogue,  forming  thioureas  the  examination 
of  which  is  not  yet  complete.  The  aniline  derivative  melted  at 
209 — 210°;  the  ortJiotoluidine  and  henzylamine  derivatives  at  152 — 
153°  and  163°  respectively.  Secondary  hufylamine  produced  a  red 
oil,  and  metJiylayiillne,  vitreous  prisms  melting  at  184< — 185",  and 
decomposed  by  fuming  nitric  acid,  Avith  production  of  a  tetranitro- 
methylaniline,  C6H2(N02)3'NMe(N02),  m.  p.  127°. 

69.  "  The  action  of  nitrous  acid  on  dibromaniline,  CeHsBrBrNHi  = 
1:4:  2."    By  Raphael  Meldola,  I'.E.S.,  and  Ernest  R.  Andrews. 

During  the  course  of  some  experiments  on  the  dihaloid  derivatives 
of  /i-naphthylamine  which  ai'e  still  in  progress   it  has  been  found  that 
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undei'  certain  conditions  nitrous  acid  converts  these  coaipouuds  into 
diazoxides  with  the  elimination  of  one  atom  of  the  halogen.  la  order 
to  see  whether  this  property  was  possessed  by  analogous  compounds 
of  the  benzene  series,  paradibrombenzene  was  nitrated  and  converted 
bv  reduction  into  the  dibroraaniline,  m.  p.  51 — 52°,  described  by 
Meyer  and  Stiiber  (Aim..  165,  180).  It  is  of  interest  to  record  that 
this  dibromnitrobenzene  cannot  be  reduced  by  zinc  dust  and  acetic 
acid  in  alcoholic  solution,  in  the  same  v/ay  that  the  corresponding 
naphthalene  derivatives  can  be  reduced  to  /3-naphthylaniine  deriva- 
tives (Meldola  and  Desch,  Trans.,  1892,  768).  In  order  to  effect 
complete  reduction,  it  is  necessary  to  boil  the  alcoholic  solution  with 
tin  and  hydrochloric  acid  in  the  usual  manner. 

The  conditions  favoiu^able  for  the  formation  of  diazoxides  in  the 
naphthalene  series,  are  that  the  diazotising  operations  should  be 
carried  out  in  presence  of  an  excess  of  strong  sulphuric  acid  and  that 
the  diazo-salt  should  be  warmed  Avith  dilute  sulphuric  acid  to  complete 
the  transformation.  If  these  conditions  are  not  complied  with  the 
diazoamido- compound  is  formed  instead  of  the  diazoxide.  In  the 
present  case  therefore,  the  dibromaniline  was  dissolved  in  glacial 
acetic  acid,  an  excess  of  strong  sulphuric  acid  poured  in.  and  a  little 
more  than  the  calculated  quantity  of  sodium  nitrite  added  in  small 
portions  with  constant  stirring ;  the  solution  was  kept  cooled  during 
this  operation.  When  all  the  nitrite  had  dissolved,  the  soluiion  was 
very  oradually  diluted  with  water  ;  a  clear  liquid  was  obtained  and  at 
this  sta^e  the  solution  no  doubt  contains  the  diazo-sulphate.  On 
warmino-  the  solution  for  some  hours  nitrogen  was  evolved  and  a  brown 
substance  separated  out.  The  latter  was  not  soluble  to  any  extent  in 
boiliiif  water  and  did  not  therefore  appear  to  contain  a  diazoxide  ;  it 
was  not  dissolved  in  appreciable  quantity  by  dilute  alkali  and  did  not 
therefore  contain  anything  phenolic.  After  many  crystallisations 
from  benzene,  the  compound  was  obtained  in  the  form  of  brownish 
flattened  needles  meltirg  at  234 — 235°.  Analysis  proved  that  it  was 
the  diazoamido-compound  and  that  the  formula  wa.s — 

Br  Br  Br Br 

/->>.>-H<— >  or  <___>N.XH<2>  . 
Bv  Br  Br  Br 

0-0838  gave  5-85  c.c.  moist  nitrogen  at  12°  and  752-3  mm.  X  =  8-19. 
0-0975     „     0-1431  Ag  Br.     Br  =  62-46. 

The  formula  requires  X  =  8-19  and  Br  =  6-238  per  cent. 

An  attempt  to  transform  this  diazoamide  into  an  amidoazo-compound 
was  not  successful;  it  decomposes  very  readily,  forming  dibrom- 
aniline, when  treated  with  aniline  and  aniline  hydrochloride  in 
the  usual  way.     The  chief  point  of   interest   in  the  present  note  is 


Ill 

the  fact  that  this  dibromaniline  so  readily  forms  a  diazoamido- com- 
pound in  presence  of  an  excess  of  sulphuric  acid.  Analogous  experi- 
ments without  this  excess  of  acid  have  led  to  similar  results  with  the 
corresponding  dichloraniline,  but  these  are  not  so  remarkable  under 
the  conditions  specified  (Zettel,  Ber.,  1893,  2471;  and  Herscbmann, 
Be,:,  1894,  767). 

Tribromaniline,  CeHa-NH.-Br-Br-Br  =1:2:4:6,  also  fails  to  give 
a  diazoxide  when  diazotised  in  the  presence  of  excess  of  sulphuric 
acid. 

70.  "A  n3w  modification  of  Benzilosazone."    By  Harry  Ingle,  Ph.D., 
B.Sc,  and  Harold  H.  Mann,  B.Sc. 

By  the  action  of  iodine  on  a  mixture  of  benzalphenylhydrazone  and 
sodium  ethylate  suspended  in  ether,  the  authors  obtained  two  sub- 
stances. On  treatment  of  the  mixture  with  ether  or  ethyl  acetate,  it 
was  separated  into  its  components. 

The  insoluble  portion  on  recrystallising  from  benzene  was  obtained 
in  difficultly  soluble,  silky,  yellow  needles,  melting  at  186°  C,  identical 
with  dibenzaldipheoylhydrotetrazone  already  described  by  Miuunni 
{Gaz.  Chim.  Ital.,  22,  2,  217),  and  by  v.  Pechmann  {Ber.,  26,  104.5), 

to  wbicn  the  formula  ^  ^^     I  ^^     ^^^  ^  „    has  been  assigned. 

On  evaporating  off  part  of  the  solvent  and  adding  alcohol  to  the 
residue,  the  soluble  portion  sepai^ated  as  a  yellow  crystalline  powder. 
This  proved  to  be  a  stereoisomeride  of  benzilosazone,  and  since  it  is 
the  least  stable  the  authors  have  named  it  a-benzilosazone. 

a-Benzilosazone  crystallises  from  a  mixture  of  benzene  and  alcohol  in 
faintly  yellow-coloured  prisms,  melting  at  208°  C.  On  heating  its  solu- 
tion in  ethyl  succinate,  benzoate,  or  malonate  to  the  boiling  point,  or 
by  heating  it  in  a  sealed  tube  with  alcohol  to  210°  C,  it  is  changed 
into  the  normal  or  /3-benzilosazone  (m.  p.  =  225).  Phenylhydrazins 
also  brings  about  this  change.  When  heated  on  the  water-bath  with 
alcoholic  potash  it  is  unchanged,  unlike  the  isomeric  dibenzaldiphenyl- 
hydrotetrazoue  w'hich  is  converted  by  this  treatment  into  ^-benzil- 
osazone by  a  remarkable  intramolecular  transformation.  If  the  two 
osazones  are  treated  with  concentrated  sulphuric  acid,  a  wine  red 
colour  is  in  each  case  produced.  On  adding  water  to  the  sulphuric 
acid  solutions  and  subsequently  distilling  in  steam,  the  a-osazone 
yielded  benzil,  benzaldehyde,  and  triphenylosotriazole  (Auwers  and 
V.  Meyer,  Btr.,  21,  2806),  while  from  the  /i-osazone  (m.  p.  =  225°) 
the  two  latter  substances  were  not  produced.  Tiiese  facts,  by  analogy 
with  the  decomposition  of  the  stereoisomeric  benzildioximes,  lead  the 
authors  to  assign  the  syn-configaration  to  the  a-  and  the  anti-con- 
figuration to  the  /i-osazone. 
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CeH^-C C-CsH5  CeH-C-C CeHs 

a-Benzilosazoue,  m.  p.  =  208^.  /8-Benzilosazone,  m.  p.  225°. 

Benzilsynosazone.  Beuzilantiosazone. 

This  view  is  supported  b^'the  fact  that  the  a-componnd  is  the  more 
easily  oxidised.  The  two  osazones  show  also  different  solubilities  in 
various  liquids. 

The  experiment  of  v.  Pechmann  (loc.  cit.),  who  oxidised  benzal- 
phenylhjdrazone  with  amyl  nitrite  ii<.  ethereal  solution,  was  repeated, 
and  from  the  mother  liquors  the  authoi's  obtained  a  new  substance, 
m.  p.  =  202°.  Analysis  showed  it  to  be  isomeric  with  the  com- 
pounds before  mentioned,  but  it  differed  from  them  in  not  being 
changed  by  alcoholic  pota&h,  or  by  heating  with  ethyl  succinate ; 
but,  like  the  hydrotetrazone,  it  was  reduced  by  phenylhydi^a- 
zine  to  the  original  benzalphenylhydrazone.  The  constitution  of  this 
substance  has  not  3-et  been  determined  with  certainty. 


71.  "Affinity  of  weak  bases."    By  J.  Walker,  D.Sc,  and  E.  Aston,  B.Sc. 

A  method  is  described  for  estimating  the  strength  of  oiganic 
bases  such  as  aniline  from  the  rate  at  which  equivalent  solutions  of 
their  hydrochlorides  invert  cane-sugar  at  60°.  The  results  obtained 
are,  as  a  rule,  in  agreement  with  those  of  previous  experimenters. 
The  same  method  applied  to  the  nitrates  of  cadmium,  zinc,  lead,  and 
aluminium  gives  the  bases  of  these  salts  in  the  order  of  strength 
named. 

72.  "  Substitution-derivatives  of  urea  and  thiourea."    By  Augustus 
E.  Dixon,  M.D. 

During  the  coarse  of  an  investigation  in  which  the  author  was 
engaged,  it  became  necessary  to  verify  the  melting  points  of  certain 
urea  and  thiourea  derivatives,  and  to  obtain  data  regarding  a  number 
of  compounds,  hitherto  unknown,  belonging  to  the  above  classes. 
The  following  substances  are  described. 

Trimeihylthioiirea — Thick,  pointed  prisms,  very  freely  soluble  in 
water,  alcohol,  and  chloroform;  desulphurised  by  silver,  but  not  by 
alkaline  lead  solution,  and  melting  at  b7 — 88°. 

Tribenzylthiourea  forms  silvery  prisms,  m.  p.  ll-i'5 — 115'5°; 
insoluble  in  water,  difficultly  soluble  in  alcohol,  freely  in  chloroform 
and  benztne  ;   decomposed  on  distillation. 

Fheni/lmetafulyUhiocarba»iidc,  PhNH'C>S*NHTo — Vitreous  prisms, 
insoluble  iu  water,  .soluble  in  alcohol,  ether,  acetone,  &c.,  and  melting 
at  91—92°. 
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Orthoparadi/ohjU/iiocarbamide,  CS(NHTo)i — Hard  prisms,  m.  p. 
172 — 173°,  appai-entJy  imdeconiposed. 

PhenyJmetaxyhjlthiocarhamide — White  needles,  melting  at  125'o— 
126°  ;  almost  insoluble  in  water,  sparir.gly  soluble  in  cold  alcohol, 
freely  in  chloroform. 

Paratolyldibenzylihiourea,  ToiSr:C(SH)'iSrBz2 — Short  thick  prism.s 
or  long  slender  needles  (from  alcohol),  m.  p.  145 — 146°;  desulphu- 
rised by  ansmoniacal  silver  nitrate  only  on  boiling,  and  not  at  all  by 
alkaline  lead  solution, 

Isohutylurea,  spermaceti-like  needles,  becoming  strongly  electrical 
on  friction;  m.  p.  140"5 — 141"o" ;  freely  soluble  in  water  and  alcohol. 

sec.-hntylurea — Large  flattened  prisms,  freely  soluble  in  water, 
alcohol,  and  hot  acetone  ;  m.  p.  169 — 170°. 

Diisohutylurea,  CO(XHi-Bu)n — Prepared  from  the  corresponding 
thiocarbamide  and  silver  nitrate ;  it  occurred  in  white  needles, 
ra.  p.  135—136°. 

Vi-sec.-bufylurea,  CO(NHs-Bu)o,  from  sec.-butylurethane  and  sec- 
butylamine  ;  pearly  flattened  needles,  melting  at  137 — 138"^. 

cb-Methylphenyhirea,  Mel^H'CO'NHPh — broad  white  prisms,  mode- 
rately soluble  in  hot  water,  and  melting  at  150"5°  and  15l'5°,  unde- 
com  posed. 

ab-siC.-Butylphenylurea — large  prisms  (from  liot  alcohol);  ra.  p. 
lo5"5 — 156"5°  without  decomposition;  insoluble  in  hot  water. 

ab-Phenylmetatolyhirea  and  ab-PhenyJparatolylurta — White  needles, 
melting  at  173—174°  and  212—213°  respectively. 

ab-Orthoparadifolylurea — Flexible  needles,  meltiug  at  263 — 264°. 

ab-Ethylbenzylurea — Long  silky  prisms,  becoming  very  electrical  on 
lubbing;   m.  p.  104— 105°. 

ab-BenzylorihofoIylurea — Small,  vitreous  prisms  (from  alcohol)  ; 
m.  p.  188 — 188'5°  ;  insoluble  in  water. 

ab-Benzylmetatohjhirea — Flexible,  silvery  needles,  insoluble  in 
water,  freely  soluble  in  hot  spirit,  and  melting  at  158*5 — 159°. 

Methylphenylbenzylurea,  MeNH*CO"NPhBz,  from  the  correspond- 
ing thioiu-ea  and  silver  nitrate,  occurs  in  pearly  white  crystals  of 
m.  p.  107"5 — 108'5,  insoluble  in  water,  very  freely  soluble  in  alcohol, 
ether,  and  chloroform. 

ab-AUylphenyliirea  was  found  to  melt  at  114'5 — 115'5°,  instead  of 
96 — 97°,  as  recorded  by  Maly. 

The  author  suggests  an  addition  to  the  nomenclature  of  thio- 
area-dcrivatives.  with  a  view  of  rendering  it  more  explicit. 
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73.  "Note  oil  some  reactions  of  ammonium  salts."    By  W.  R.  E. 
Hodgkinson  and  N.  E.  Bellairs,  Lieut.  R.A. 

From  the  results  of  some  experiments  on  metals  and  strong- 
ammonia  solution  in  presence  of  air  (Proc,  146,  9),  the  authors 
were  led.  to  examine  the  action  of  some  metals  on  so-called  ammo- 
nium salts.  They  chose  for  this  purpose  such  salts  of  oxj--acids  as 
may  be  melted  in  a  comparatively  dry  state  without  appreciable 
decomposition. 

So  far  they  have  only  examined  the  nitrate  and  sulphate.  These 
salts  were  dried  and  carefully  melted,  and  the  metal,  in  foil  or  thin 
sheet,  introduced.  The  temperature  in  each  experiment  was  main- 
tained a  few  degrees  above  the  melting  point  of  the  salt. 

Most  of  the  experiments  were  quantitative. 

Metallic  cooper  acts  immediately  on  the  fused  salts,  ammonia  gas 
and  a  little  hydrogen  being  evolved.  When  the  temperature  is  main- 
tained below  160°,  the  residual  product  is  a  mixture  of  copper 
sulphate  or  nitrate  with  an  excess  of  the  ammonium  salts;  some 
water  also  escapes,  and,  in  the  case  of  ammonium  sulphate,  a  small 
quantity  of  sulphite  sublimes.  Xickel  and  cobalt  act  in  a  similar 
manner,  but  more  sublimate  of  sulphite  is  obtained,  and  the  amount 
of  hydrogen  is  very  small.  Meix'ury  does  not  act  so  readily,  but 
similar  products  are  formed.  The  most  easily  managed  reactions 
are  those  with  silver  and  palladium.  Silver  dissolves  most  easily 
both  in  ammonium  sulphate  and  nitrate  ;  the  amount  of  displaced 
ammonia  is  nearly  equivalent  to  the  silver  dissolved  as  sulphate  or 
nitrate.  It  is  doubtful  whether  any  hydrogen  escapes.  "With  ammo- 
nium sulphate  much  sulphite  sublimes. 

Palladium  is  very  nearly  as  active  as  silver,  and  the  main  differ- 
ence seems  to  be  that  a  paliad-ammonium  salt  is  produced,  whilst 
the  silver  merely  forms  nitrate  or  sulphate. 

The  ammonium  group  seems  to  be  displaced  and  broken  up  by 
metals  at  temperatures  just  below  those  at  wliich  the  salts  undergo 
resolution  if  heated  alone.  In  no  case  is  the  exact  equivalent  of 
ammonia  to  that  of  dissolved  metal  obtained.  The  metallic  salt  is 
always  in  excess,  but  silver  dissolves  more  readily  in  fused  ammo- 
nium sulphate  than  in  sulphuric  acid,  probably  owing  to  the  easy 
fusibility  of  the  mixed  salts,  silver  sulphate  and  ammonium  sulphate. 
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A  meeting  of  the  Research  Fund  Committee  "will  be  held  in 
June.  Applications  for  grants,  accompanied  by  full  particulars, 
should  be  sent  to  the  Secretaries  before  June  15th. 


At  the  next  meeting,  on  June  6th,  the  following  papers  will  be 
read  : — 

"  On  the  molecular  refractions  of  dissolved  salts  and  acids."  By 
Dr.  Gladstone,  F.R.S.,  and  W.  Hibbert. 

"  A  comparison  of  some  properties  of  acetic  acid  and  its  chloro- 
and  bromo-derivatives."     By  Spencer  Pickering,  F.R.S. 

"/3/3-Dinaphtbyl  and  its  quinones."  By  F.  D.  Chattaway,  D.Sc, 
Ph.D. 
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June  6fch,  1895.  Mi-.  A.  G.  Vernon  Harcourt,  President,  in  the 
Chair. 

Messrs.  G,  E.  Shaw,  H.  Thornton  and  H.  F.  A.  Wigley  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  George 
Percy  Bailey,  B.A.,  7,  Mount  Pleasant  Square,  Dublin ;  Charles 
James  Fawel,  The  Laboratory,  Cranford,  Middlesex ;  Jervis  E. 
Foakes,  Medical  School,  Caxton  Street,  "Westminster,  S.W. ;  Stanley 
Fox,  46,  Preston  Street,  Faversham ;  Rev.  Henry  Arthur  Hall, 
M.A.,  The  Schoolhouse,  Totues ;  James  Hendei'son,  B.Sc,  193, 
Blackness  Road,  Dundee ;  William  Henry  Pennington,  Firedhouse, 
Rochdale ;  W.  T.  B.  Ridge,  2,  Ashwood  Terrace,  Longton,  Staffs. ; 
William  Augustus  Rugginz,  114,  Upton  Lane,  Forest  Gate,  E. ;  W. 
T.  Tibbald,  72,  Lafayette  Avenue,  Detroit,  U.S.A. ;  Harold  E.  Wright, 
Spriughurst,  Hartburn,  Stockton-on-Tees. 

It  was  announced  from  the  Chair  that  on  Thursday,  June  20th, 
an  Extraordinai'y  General  Meeting  of  the  Society  would  be  held  at 
8  P.M.  to  vote  on  the  following  change  in  the  Bye-law  which  is  pro- 
posed by  the  Council. 

In  Bye-law  1  to  strike  out  the  last  paragraph,  beginning  "  The 
life  composition  fee,"  and  insert  the  following : — '■  The  life  com- 
position fee  shall  be  £30,  excepting  that  Fellows  who  have  paid  10 
annual  subscriptions  shall  pay  as  life  composition  fee  £20 ;  Fellows 
who  have  paid  lo  annual  subscriptions  shall  pay  £15  ;  Fellows  who 
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have  paid  20  annual  subscriptions  shall  pay  £1:2,  and  Fellows  who 
have  paid  25  annual  subscriptions  shall  pay  £10." 

Of  the  following  papers  those  marked  *  were  read. 

*74.  "  The  molecular  refractions  of  dissolved  salts  and  acids."    By 
Dr.  J.  H.  Gladstone,  F.R.S.,  and  Walter  Hibbert. 

In  a  paper  on  the  Refraction  Equivalents  of  the  Elements  {Phil. 
Trans.,  1870),  Dr.  Gladstone  gave  reasons  for  believing  that  the 
molecular  refraction  of  a  salt  or  acid  is  not  altered  when  dissolved  in 
water.  Some  controversy  aros?  upon  this  point,  and  the  refraction 
of  salts  in  solution  has  been  the  subject  of  investigation  by  many 
experimenters.  The  present  communication  is  devoted  to  o  rigid 
examination  of  two  of  the  reasons  previously  assigned. 

1st.  The  similarity  of  the  molecular  refraction  of  substances  when 
determined  from  the  solid  and  from  its  solution. 

2nd.  That  the  molecular  refraction  of  a  dissolved  salt  is  not  affected 
by  varying  the  amount  of  water. 

The  data  employed  in  the  present  iuA^estigation  are :  Ur.  Glad- 
stone's former  observations  of  1869  and  1891,  wherever  sufficiently 
reliable ;  the  published  observations  of  other  experimenters ;  and 
numerous  series  of  obseiwations  recently  made  by  Mr.  Hibbert. 

The  results  are  arranged  in  tables.  One  of  these  exhibits  the 
refraction  values  of  all  the  solid  salts  which  have  been  determined, 
provided  they  have  but  one  index  of  refraction,  together  with  a  few 
others.  These  are  compai-ed  with  the  i-efraction  of  the  same  salt  in  a 
nearly  saturated  solution.  Another  gives  the  same  for  anhydrous 
acids  and  their  strong  solutions.  A  third  shows  the  effect  upon 
refraction  of  diluting  a  strong  solution  of  the  salt  or  acid. 

The  combined  results  of  these  investigations  are  made  apparent  to 
the  eye  in  five  diagrams  containing  respectively  the  principal  obser- 
vations on  the  chlorides,  the  other  haloid  salts,  the  nitrates,  the 
sulphates,  and  the  acids  themselves.  These  diagrams  represent  the 
specific  refractive  energy  of  the  substance  befoi"e  solution,  and  then 
upon  the  addition  of  varying  proportions  of  water.  By  far  the 
greatest  change  occurs  with  hydrochloric  acid,  Avliich  i-ises  from 
080  to  nearl}-  0"39  when  dissolved  in  1*5  times  its  weight  of  watei-, 
and  to  0"40  in  very  dilute  solutions.  Many  other  salts  and  acids 
show  a  distinct,  but  much  smaller,  increase,  while  in  othei's,  again,  if 
there  be  any  change,  it  is  within  the  limits  of  errors  of  observation. 
Various  points  of  relationship  between  these  variations  and  the 
chemical  nature  of  the  binary  compounds  examined  are  pointed  out. 

This  investigation  explains  some  of  the  ditiieulties  met  witli  in  the 
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original  determinations  of  refraction  equivalents,  and  ■will  be  of  great 
service  in  any  future  I'evision  of  them. 

The  general  conclusion  is  that  when  a  salt  or  acid  dissolves  in 
Avater  the  law  of  permanency  of  specitic  refractive  energy,  notwith- 
standing change  of  physical  condition,  docs  hold  good,  but  that  in 
many,  if  not  most,  cases  there  is  some  circumstance  which  causes  a 
slight  departure  from  it,  while  with  the  "strong  acids  "  the  departure 
is  considerable.  This  change  takes  place  principally  in  the  initial 
stage  of  solution  of  the  solid  or  liquid  compound  ;  but  in  many  cases 
a  small  foi'ther  change  is  discernible  as  more  and  more  water  is 
added  ;  but  this  soon  becomes  inappreciable.  This  change  is,  in  some 
cases,  in  the  direction,  of  an  increased  refraction,  esnecially  in  the 
haloid  salts  and  the  acids ;  in  other  cases,  especially  the  nitrates  and 
salts  of  low  refractive  energy,  this  change  is  in  the  opposite  direction. 
In  either  case  the  dilution  effect  is  in  the  same  direction  as  that  due 
to  solution.  In  a  few  cases,  where  the  dispersion  was  capable  of 
being  estimated,  the  change  in  it  was  found  to  be  proportionally 
greater  than  the  change  in  the  refraction  itself.  The  origin  of  this 
refraction  change  is  at  present  obscure,  but  it  probably  arises  from 
sorue  gi'adual  change  in  the  arrangement  of  the  atoms  or  molecules 
of  the  salt  or  acid,  under  the  influence  of  water ;  and  there  are  clear 
indications  of  some  connection  between  the  amount  of  this  change 
and  the  amount  of  the  specific  refractive  energy  of  the  salts  them- 
selves. It  stands  also  in  some  relation  to  the  phenomena  of  electric 
conductivity,  and.  especially  of  magnetic  rotation. 

*75.  "A  compaiison  of  some  properties  of  acetic  acid,  and  its  chloro- 
and  bromo-derivatives."    By  S.  U.  Pickering,  F.R.S. 

The  properties  which  have  been  examined  are,  in  the  cases  of 
acetic  acid  and  its  chloro-derivatives,  the  heat  of  fusion,  heat  capaci- 
ties both  as  solids  and  liquids,  heat  of  dissolution,  heat  of  dilution, 
and  freezing  points  when  mixed  Avith  water;  the  boiling  points, 
densities,  and  magnetic  rotations  are  also  compared  with  these.  In 
the  case  of  the  bromo-derivatives.  the  heat  of  dissolution  of  the  solids 
alone  was  determined. 

As  regards  the  boiling  point,  heat  capacity  of  liquid,  density  and 
heat  of  dissolution,  acetic  acid  appears  to  occupy  an  exceptional 
position  when  compared  with  its  chloro-derivatives,  whereas,  as 
regards  the  freezing  point,  magnetic  rotation,  and  heat  of  dilution, 
the  alternate  members  of  the  series  show  a  close  relationship  with 
each  other. 

Monochloracetic  acid  was  found  to  exist  in  four  distinct  crystalline 
modifications,  differing  from  each  other  in  their  melting  points  by 
about  5^.     Any  of  these  modifications  can  be  obtained  at  will,  either 
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from  the  liquid  acid  or  from  mixtures  of  it  with  water.  The  most 
stable  form  (the  a)  possesses  a  heat  of  fusion,  and,  hence,  a  heat  of 
dissolution,  when  solid,  about  500  cal.  greater  (negatively)  than  that 
of  the  /^-modification ;  and  from  the  fact  that  the  lieat  absorbed  on 
dissolution  appears  to  be  exceptionally  large  when  compared  with 
that  absoi'bed  by  the  other  chlorinated  acids,  it  is  probable  that 
these  are  in  a  form  comparable  with  one  of  the  less  stable  modifica- 
tions of  cWoracetic  acid.  A  similar  exceptional  position  is  occupied 
by  monobromacetic  acid  amongst  its  congeners,  but  all  attempts  to 
obtain  other  modifications  of  this  acid  failed. 

76.  "^yS-Dinaphthyl  and  its  quinones."    By  F.  D.  Chattaway,  B.A. 

Although  several  substances  of  the  composition  C^oHu,  diflFering 
considerably  in  melting  point  and  physical  properties,  have  been 
prepared,  the  constitution  of  only  one  of  these,  aa-dinaphthyl,  is 
known. 

The  present  paper  contains  an  account  of  the  synthesis  of  /3/3  di- 
naphthyl,  of  its  quinones,  and  of  some  closely -related  derivatives. 

y3^-Dinaphthyl  is  obtained  by  the  action  of  sodium  on  /3-chloro- 
naphthalene  dissolved  in  boiling  xylene  in  presence  of  a  small 
quantity  of  ethyl  acetate.  It  is  also  produced  when  zinc  dust  acts  on 
/3-diazonaphthalene  sulphate  dissolved  in  alcohol.  It  crystallises  well 
and  completely  from  benzene  or  xylene  in  large,  colourless  plates, 
having  a  slight  blue  fluorescence.  It  is  easily  soluble  in  boiling  benzene, 
xylene,  and  glacial  acetic  acid,  much  less  soluble  in  alcohol.  It 
sublimes  readily,  but  is  not  volatile  with  steam.  It  melts  at  183'o° 
and  boils  at  452°  under  a  pressure  of  753  mm.  Its  molecular  weiglit, 
determined  by  the  depression  of  the  freezing  point  of  a  benzene 
solution,  agrees  very  closely  with  tlie  calculated  number. 

When  dissolved  in  glacial  acetic  acid  and  oxidised  by  chromic  acid, 
one  or  other  of  two  quinones  can  be  obtained,  according  to  the  condi- 
tions under  which  the  oxidation  is  performed.  If  the  oxidation  be 
effected  rapidly  in  boiling  glacial  acetic  acid,  a  qui  none  is  produced 
in  almost  theoretical  quantities,  whose  composition  and  molecular 
weight  agree  Avith  the  formula  C20H13O2.  This  is  an  orange-yellow 
substance,  melting  at  177°  and  crystallising  in  very  small  needles, 
generally  aggregated  into  rosettes.  It  is  easily  soluble  in  alcohol, 
ethyl  acetate,  glacial  acetic  acid,  and  benzene.  It  yields  a  colourless 
hydroquinune  on  reduction,  and  dissolves  easily  in  cold  concentrated 
sulphuric  acid  with  a  very  characteristic,  indigo-blue  colour.  Its 
appearance  and  behaviour  lead  to  the  conclusion  that  it  is  a  para- 
quinone  analogous  to  a-naphthoquinone  (1  .4),  having  the  constitu- 
tion CV.H;0-CioH,-0  (1.2.4). 
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When  this  quinone  is  heated  with  a  solution  of  potassium  liydroxide, 
one  of  its  hydrogen  atoms  is  displaced,  the  hydrof:^en  liberated  reducing 
the  quinone,  CooH^O,  +  KOH  =  CooHh(6h)20K.  If  this  action 
takes  place  in  presence  of  air,  the  two  hydroxyl  groups  are  at 
once  oxidised,  the  potassium  derivative,  C2oHji02(OK),  of  a  hydroxy- 
quinone  being  formed,  from  which  a  hydroxyquinone  is  set  free  on 
addition  of  an  acid.  It  is  a  light  red,  crystalline  powder,  which 
melts  at  about  186 — 187°,  readily  soluble  in  alcohol,  benzene,  glacial 
acetic  acid,  and  ethyl  acetate,  and  its  composition  and  molecular 
weight  show  that  it  is  derived  from  the  quinone  by  the  replacement 
of  a  hydrogen  atom  by  a  hydroxyl  group.  This  compound,  when  dis- 
solved in  a  hot  solution  of  potassium  hydroxide  and  oxidised  by  a 
solution  of  potassium  permanganate,  yields  phthalic  acid,  carbon 
dioxide,  and  /3-iiaphthoic  acid. 

This  seems  to  show  that  the  quinone  is  really  /J-naphthyl  naphtho- 
quinone, CinHs'O'CioHv'O  (1.2.  4),  the  replacement  of  hydrogen  by 
hydroxyl  and  the  breaking  down  of  the  molecule  taking  place  as 
follows. 

O  O 


O 

^^^cooH   coon- 

I        I  C'Oo 

The  second  quinone,  CsuHioOi,  is  produced  in  small  quantity  if  a 
considerable  excess  of  chromic  acid  is  used  in  the  oxidation  and  if 
the  action  is  prolonged.  It  can  easily  be  separated  from  /3-naphthyl- 
naphthoquinone  by  its  slight  solubility  in  alcohol.  It  is  probably 
formed  by  the  further  oxidation  of  the  naphthyl  naphthoquinone, 
as  it  is  always  accompanied  by  more  or  less  of  that  substance  and  by 
tarry  decomposition  pi'oducts. 

The  quinone,  C00H10O4,  is  a  light  brown,  somewhat  earthy-looking 
powder,  the  particles  having  no  definite  crystalline  shape.  It  is 
moderately  soluble  in  boiling  glacial  acetic  acid  and  benzene,  slightly 
in  hot  alcohol.  It  melts  at  about  216 — 217°,  and  gives  a  deep  orange 
colour  with  cold  concentrated  sulphuric  acid.  It  behaves  very  much 
like  the  simpler  quinone,  its  behaviour  being  modified  apparently  by 
its  containing  two  naphthoquinone  groups  instead  of  one.  When 
heated  with  a  solution  of  potassium  hydroxide,  it  is  dissolved,  forming 
a  dipotassium  derivative,  the  liberated  hydrogen,  as  before,  i-educing 
the  quinone,   CooHioOi  -j-  2K0H  ==  C2oHs(OH)j(OK)...      In  presence 
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of  air,  tlie  liydroxyl  groups  are  oxidised,  and,  on  addition  of  an  acid, 
a  dilivdroxydiquinone,  of  tlie  composition  C2oHtiOi(OH)o,  is  thrown 
down.  This  forms  a  dark  red,  almost  black,  powder,  which  gives  a 
red  streak  on  unglazed  porcelain.  It  melts  near  215-,  and  is  easily 
soluble  in  glacial  acetic  acid,  ethyl  acetate,  and  alcohol.  When  dis- 
solved in  a  boiling  solution  of  potassium  hydroxide  and  oxidised  by 
a  solution  of  potassium  permanganate,  it  yields  apparently  only 
phthalic  acid  and  carbon  dioxide,  which  makes  it  probable  that  the 
quinone  is  /3/3-di-a-naphthoquinone,  CioH50a'CioH502  (1.2.4.1.2.4), 
the  actions  being  represented  as  follows. 

o  o  o  o 


..      .COOH 

I        I  4C0. 

^/^'^cooH      coon 

77.  "Action  of  benzaldehyde  on  phenylsemicarbazide."    By  George 

Young,  Ph.D. 

When  alcoholic  solutions  of  benzaldehyde  and  phenylsemicarbazide 
are  evaporated  to  dryness,  reaction  occurs  according  to  the  equation, 
C7H0N3O  +  CtHbO  +  O  =  CuHnN.O  +  2H30.  The  yield  is  much 
increased  by  adding  an  oxidising  agent  such  as  ferric  chloride.  The 
product,   which  has    slight  basic   and  decided  acid  properties,   is   a 

CeHs-N— NH 
diphenyloxytriazol,  ^  ^^  CZlN>CO' 

The  silver  salt,  CuHioNsOAg  +  H2O,  and  the  hydrochloride, 
CuHuNsOHCl  +  2H2O  have  been  prepared  ;  the  latter  is  dissociated 
by  water.  The  acetyl  derivative,  Ci4HiiiN30(C2H;jO)  (m.  p.  133'-)  is 
prepared  by  the  action  of  acetic  anhydride  and  sodium  acetate.  The 
ethylic  ether,  Ci4HiuN30(C2H6)  (m.  p.  92°)  is  prepared  by  the  action 
of  ethyl  iodide  on  the  silver  salt  or  by  heating  diphenyloxytriazol 
with  potassium  hydi'oxide,  ethyl  iodide,  and  ethyl  alcohol  for  an  hour 
in  a  sealed  tube  at  100  . 

The  diphenyloxytriazol  is  reduced  to  diphenyltriazol,  a  Aveak  base, 

C  H  -N'N 

^^  I  ^^CH,  (m.  p.  91"^)  by  heating  with  phosphorus  pentasulphide 

to  230—250°,  for  six  hours ;  its  hydrochloride,  CuHnNsHCl  +  2H2O, 
and  its.platinichloride,  (CuH„N;,HCl)2PtCU  +  4H,0,  are  both  dis- 
sociated by  water.  The  latter  on  being  heated  to  180°  loses  besides  its 
water  of  crystallisation  4  molecular  jiro portions  of  hydrochloric  acid. 
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78.  "Note  on  the  latent  heat  of  fusion."    By  N.  F.  Deerr. 

If,  in  Mr.  Crompton's  relation  (Trans.,  145,  24-0),  A?c,  Tr  =  C, 
1/S  where  S  is  the  specific  heat,  be  substituted  for  A.  we  obtain 
w/STc  =  C,  and  when  the  valency  is  constant,  »-/ST  =  C. 

In  order  that  this  relation  ma}'  have  a  definite  meaning,  ir.S  must 
be  temperature,  or.  symbolically,  if/S  =  T'. 

Then  w  =  ST',  which,  since  w  is  quantity  of  heat,  as  is  also  ST',  is 
a  true  relation.  For  the  quantity  ?y,  S  I  would  pi-opose  the  term 
"  temperature  equivalent  of  latent  heat  of  fusion,"  so  that  Mr. 
Crompton's  relation  may  be  expressed  : — "  When  the  valency  of  anj^ 
series  of  elements  is  the  same,  the  temperature  equivalent  of  the 
latent  heat  of  fusion  bears  a  constant  I'atio  to  the  absolute  tempera- 
ture of  the  melting  point." 

Denoting  the  temperature  equivalent  of  the  latent  heat  of  fusion 
by  T/,  and  temperature  of  the  melting  point  by  T,  the  table  below 
includes  values  of  TjTf  for  all  the  elements  for  which  iv  is  known ; 
it  will  appear  that  there  are  exceptions  to  the  rule,  but  that  in  the 
majority  of  cases  the  agi*eement  is  most  striking. 

Monadn. 

Ek-ments.  T/V  T.  T/T/. 

Sodium 111  365  3-32 

Potassium 94  335  3-57 

Silver 377  1220  3-25 

Thallium 1G7  565  3'35 

Bromine 151  266  1-76 

Iodine 217  386  1-78 

Between  the  metallic  elements  considered  separately,  and  also 
between  the  non-metallic  elements,  there  is  a  remarkable  agreement ; 
it  Avould  not,  however,  be  expected  that  there  would  be  a  law  con- 
necting elements  with  such  widely  varying  pi'operties  as,  say, 
bromine  and  sodium ;  it  is,  however,  Avorthy  of  notice  that  the  value 
of  T/T/  for  bromine  and  iodine  is  very  neai'ly  half  that  for  the  metallic 
monad  elements. 

Elements.  T/.                        T.  ^I'^f- 

Zinc , 2D'J  695  232 

Cadmium 252  601  2-38 

Mercury    90*5  233  2-58 

Palladium 625  1700  2-72 

Platinum 875  2050  2-34 

Lead 174                603  3-47 

Tin 253                 503  1'99 
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Lead  aud  tin  are  iakcn  as  dyads  :  with  the  exception  of  tlic 
disagreement  shown  by  these  elements,  the  values  of  T/1/ are  quite 
satisfactory. 

Triads. 

Elements.                     1/.  T.  T/T/. 

Gallium 238  286  1-20 

Phosphorus 25  317  12-05 

Bismuth   434  535  ]-23 

Gold 510  1328  2  GO 

The  agreement  between  gallium  and  bismuth  is  satisfactory,  and 
gold,  although  evidently  triad,  is  better  included  with  platinum  and 
palladium  :  of  the  abnormal  value  of  phosphorus  I  can  give  no 
explanation ;  it  will  be  remembered,  however,  that  in  !Mr.  Crompton's 
relation  the  reciprocal  of  the  valency  was  taken. 

Tetrads. 

Elements.  T/.  T.  T/T/. 

Sulphur 57-5  385  6-70 

Alnmininm 133  870  6"5o 

Sulphur  is  taken  as  a  tetx^ad,  as  it  appears  in  the  dioxide ;  the 
close  agreement  between  sulphur  aud  aluminium,  perhaps,  justifying 
this. 

79.  "  Acid  compounds  of  some  natural  yellow  colouring-matters. 
Pai-t  I."    By  A.  G.  Perkin  and  L.  Pate. 

In  a  previous  communication  by  one  of  us  in  conjunction  with 
J.  J.  Hummel  (Ber.,  15,  2337)  an  account  was  given  of  some  peculiar 
acid  compounds  formed  by  the  action  of  mineral  acids  upon  hsema- 
tein  and  brazilein,  the  colouring  matters  of  logwood  and  brazil- 
■wood.  In  continuation  of  this  woi'k  the  behaviour  of  acids  towai-ds 
various  natural  yellow  colouring  matters  has  been  studied,  the  results 
of  which  are  embodied  in  the  following  table. 


n,>so^. 


Quercetin....!  C,5HioO;HoS04 
Khamnazin ...  C'l^HuOj-HoSO, 
Rhamnetin ..."  C,6HioO;H.S04 

Luteolin X-H.,S04 

Fisctin CijHioOgffoSO^ 

Morin j  CjsHsOfitTo^Oj 

Catechin no  action 

^taceurin  ....  ., 


HBr. 


HCl. 


C,5H,oO;HBr 

no  action 


CjHioOgHBr 

Ci5H,i,0;HBr 

no  action 


C,5HiaO;HCl 
no  action 


Ci5HioO;HCl 
no  action 


HI. 


Ci5H,oO;HI 
no  action 


C,iH,„0;HI 

no  action 
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These  compounds  avo  produced  in  the  form  of  lustrous  orange  or 
scarlet  needles,  which  cannot  be  recrysiallised  without  decomposi- 
tion. On  treatment  with,  water  they  are  decomposed  into  tlic 
original  colouring  matter  and  free  acid,  and  a  similar  I'esult  occurs 
when  the  hydrcchloric  acid  compounds  are  heated  for  some  time  to 
100=. 

As  is  well-known  the  colouring  matters  here  studied  form  two 
classes,  only  one  of  which  combine  with  acids.  Of  these,  fisetin  and 
maceurin  may  be  taken  as  types.  A  third  class  also  exists  in  which 
are  included  gentisein,  the  colouring  matter  of  gentian  root  (Tambor  , 
hiatig.  Dissert.,  Leipsig,  1894)  and  datiscetin,  which  is  obtained  from 
Datisca  cannahina  (Schanck  and  Mai'chlewski,  Annalen,  277,  261). 

80.  "Action  of  sulphur  on  a-nitronaphthalene."    By  A.  Herzfelder,  Ph.D 

When  a-nitronaphthalene  is  heated  at  about  270"  with  25  per 
cent,  of  sulphur,  vigorous  interaction  takes  place,  sulphur  dioxide 
being  evolved,  whilst  a  black  solid  mass  remains.  From  this  solid  an 
amorphous  green  substance  was  isolated  which  has  the  formula, 
CioHsS,  and  the  molecular  weight  158.  It  dissolves  in  the  same 
solvents  as  sulphur,  and  melts  at  155°,  with  decomposition.  It 
possesses  none  of  the  jDroperties  of  a  mercaptan,  and  gives,  on  treat- 
ment with  bromine,  ax'-dibroraonaphthalene.  Its  formula  is  most 
H 

probably,       i  U     S     i     ,  Hud  the  name  ax'-thionaphthalene  is 

H 
proposed    for   it.       The    products    of    bx'omination,     nitration,    and 
sulphonation,  have  been  examined. 
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8vo.  Pp.  cv  +  182.  From  Smithsonian  Miscellaneous  Collections, 
Vol.  XXXV  (No.  854).  From  the  Institution. 
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Calendar  of  the  Pharmaceutical  Society  of  Great  Britain  for  1895. 
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NOTICE. 


In  accordance  Avitli  notice  given  afc  the  Ordinaiy  Meeting  on 
June  6th,  an  Extraordinary  General  Meeting  of  the  Society  will 
be  held  on  Thursday,  June  20th,  at  &  p.m.,  to  consider  the  follow- 
inf  change  in  the  Bye-laws  proposed  by  the  Council  : — 

In  Bye-law  1  to  strike  out  the  last  paragraph,  beginning  "The 
life  composition  fee,"  and  to  insert  the  followiog  : — 

"  The  life  composition  fee  shall  be  Thirty  Pounds,  excepting  that 
Fellows  who  have  paid  ten  annual  subscriptions  shall  pay  as  life 
composition  fee  Twenty  Pounds  ;  Fellows  who  have  paid  fifteen 
annual  subscriptions  shall  pay  Fifteen  Pounds  ;  Fellows  who  have 
paid  twenty  annual  subscriptions  shall  pay  Twelve  Pounds;  and 
Fellows  who  have  paid  twenty-five  annual  subscriptions  shall  pay 
ten  pounds." 

The  business  of  the  Ordinary  Meeting  will  be  taken  as  soon  as  that 
of  the  General  Meeting  has  been  completed.  There  will  be  a 
ballot  for  the  election  of  Fellows,  and  the  following  papers  will  be 

read  : — 

"On  Lintner's  isomaltose."  By  Horace  T.  Brown,  F.K.S.,  and 
G.  H.  Morris,  Ph.D. 

"  Transformation  of  ammonium  eyanate  into  urea."  By  Professor 
Walker,  D.Sc,  and  J.  F.  Hamley. 

"  Some  derivatives  of  humulene."     By  A.  C.  Chapman. 

"  Xote  on  thio-derivatives  of  sulphanilic  acid."     By  Miss  Walter, 

"  The  chlorination  of  orthochlorotoluene."  By  W.  P.  Wynne,  D.Sc, 
and  A.  Greaves. 

"  The  six  dichlorotoluenes."  By  W.  P.  Wynne,  D.Sc,  and  A. 
Greaves. 

"  The  disulphonic  acids  of  toluene  and  of  ortho-  and  para-chloi'o- 
tolnenc."     By  W.  P.  Wynne,  D.Sc,  and  J.  Bruce, 

"  Ethereal  salts  of  ethanetetracarboxylic  acid."  By  Professor 
Walker,  D.Sc,  and  J.  R.  Appleyard. 

"  On  helium."     By  Professor  Ramsay,  F.R.S, 

"  A  method  for  preparing  formyl  derivatives  of  aromatic  amines," 
By  H,  R.  Hirst  and  J.  B,  Cohen,  Ph,D, 

"  A  modification  of  Zincke's  reaction,"  By  H.  R.  Hurst  and  J.  B. 
Cohen,  Ph.D. 

''A  new  method  of  preparing  cyanuric  acid."  By  W,  H.  Arch- 
deacon, B.Sc,  and  -1.  B.  Cohen,  Ph.D. 


CEETinCATES   OF   CANDIDATES   FOR   ELECTION 
AT  THE  NEXT  BALLOT. 


N.B. — The   names  of  those  who  sign  from  "  General  Knowledge  '' 
are  printed  in  italics. 

The    following    Candidates    will    be    balloted    for    on    Thursday, 
June  20th,  1895  :— 

Croysdale,  John, 

The  Grange,  Whitley  Bridge,  R.S.O. 
Chemist  in  the  laboratory  of  Sulphuric  Acid  and  Artiticial  Manure 
Works  of  Messrs.  Croysdale  and  Son,  Whitley  Bridge,  near  Ponte- 
fract.  fJducated  at  Wakefield  Grammar  School.  Pnpil  for  three 
years  in  the  laboratory  of  Mr.  Fairley,  of  Leeds.  Two  to  three  years 
in  charge  of  laboratory  at  works. 

Thomas  Fairley.  Jas.  Baynes. 

B.  A.  Barrell.  Wyndham  B.  Buuntan. 

Geo.  Want.  Stjdiii-ii  J.  Harris. 

Bi'rnard  Dyer. 

Lones,  Joseph, 

Lansdowno,  South  Road,  Smethwick. 
Analytical  Chemist.  I  have  served  five  years  in  a  private  laboratory^ 
and  gone  through  a  three  years'  scientific  training  at  Mason  College. 
Birmingham.  Taught  Iron  and  Steel  Metallurgy  under  tlie 
Smethwick  Technical  School,  and  am  a  Fellow  of  the  Institute  of 
Chemistry. 

William  A.  Tilden.  W.  W.  J.  Nicol. 

Percy  F.  Frankland.  C.  F.  Baker. 

D.  R.  Boyd.  Walter  G.  McMillan. 

Morison,  James, 

7,  O'Connell  Street,  Sydney,  N.S.W. 
Analytical  Chemist.     Three  years  Assistant  with  Messi-s.  McCowan 
and    Biggart,    Public    Analysts,    Greenock  ;     studied   two   years    at 
G.  and  W.  of  Scotland  Technical  College,  Glasgow,  under  Professors 
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Dittmar,  Henderson,  cind  E.  J.  Mills  ;  became  Assistant  to  Professor 
Mills,  D.Sc,  F.R.S.  ;  and  now  Chemist  Avitli  the  Colonial  Sugar 
Refining  Company  (Limited),  Sydney,  N.S.W. 

Edmund  J.  Mills.  James  Robson. 

Thomas  Grray.  G.  G.  Henderson. 

Aug.  Schloesser,' 

Read,  Edwin  James, 

2,  Leigh  Terrace,  Ampthill  Road,  Bedford. 
Analyst.     B.A.,  Honours,  Natural  Science  Tripos,  Cambridge.     A 
Student  of  Chemistry  for  three  years  at  the  Cambridge  University 
and  Sidney  Sussex  College  Laboratories,  and  since  then  engaged  as 
Assistant  to  Dr.  Muter,  South  London  Central  Public  Laboratory. 
John  Muter.  L.  de  Koningh. 

H.  J.  H.  Fenton.  Robert  Steele. 

A.  J.  Greenaiuaij . 

Simons,  Albert  Joseph, 

Elmhiirst,  New  Barnet,  Herts. 
Analytical  Chemist  to  Messrs,  Thos.  Tyrer  and  Co.,  Stirling 
Works,  Stratford.  Has  studied  Practical  Chemistry  under  Professor 
Attfield  for  two  years ;  has  attended  a  full  course  of  lectures  on 
Inorganic,  Physical,  and  Organic  Chemistry  under  Professor  Dun- 
stan  ;  has  studied  for  12  months  in  the  Research  Laboratory  of  the 
Pharmaceutical  Society  the  principal  methods  used  in  Chemical 
Investigations,  and  has  assisted  in  an  enquiry  on  the  Nitro-com- 
pounds  of  the  Paraffin  Series  ;  has  held  for  three  and  a  half  years  the 
appointment  of  Chemist  to  Messrs.  Tyrer  and  Co.,  of  Stratford. 
Thos.  Tyi-er.  Wyndham  R.  Dunstan. 

John  Attfield.  Chas.  XJmney. 

John  C.  Umney. 


Proposed  by  the  Council  under  Bye-law  I  (.3). 

Potter,  Arthur  E.,  M.A.  (Camb.),  B.Sc.  (Lond.), 
Rangoon,  Burmah. 
Inspector  of  Schools,  Western  Circle,  Burmah.     Science  Scholar 
and    Science    Prizeman,    Christ    College,    Cambridge.     Honours    in 
Natural    Science  Tripos.     Honours    in    Chemistry    at    Intermediate 
B.Sc,  London.     Associate  of  the  Yorkshire  College,  Leeds. 

T.  E.  Thorpe. 


HAUKISON  AND  SOXS,  PlilNTERS  IN  OllDIKAUY  TO  IIEB  MAJESTY;  ST-  MAETIX'S  LAIfE, 


Js.'^Ked   16/7/1895. 


PROCEEDINGS 

OF    THE 

CHEMICAL    SOCIETY, 

EDITED  BY  THE   SEGBETABIES. 


No.  154.  Session  1894-95. 


June  20th,  1895.  Mr.  A.  G.  Yemon  Harcourt,  President,  in  the 
Chair. 

Extraordinary  General  Meeting.  The  following  change  in  the 
Bye-laws  was  proposed  from  the  Chair,  and  passed. 

In  Bye-law  1,  the  last  paragraph,  beginning  "  The  life  composition 
fee,"  was  struck  out  and  the  following  inserted : — 

"  The  life  composition  fee  shall  be  Thirty  Pounds,  excepting  that 
Fellows  who  have  paid  ten  annual  subsci'iptions  shall  pay  as  life 
composition  fee  Tw-enty  Pounds ;  Fellows  who  have  paid  fifteen 
annual  subscriptions  shall  pay  Fifteen  Poands  ;  Fellows  who  have 
paid  twenty  annual  subscriptions  shall  pay  Twelve  Pounds;  and 
Fellows  who  have  paid  twenty-five  annual  subscriptions  shall  pay 
ten  pounds." 

At  the  ordinary  Scientific  Meeting  which  followed,  Messrs.  George 
J.  Ward,  John  Wilson,  E.  S.  Barralet  and  W.  A.  Greaves  were  for- 
mally admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Edward 
Henry  Farr,  Uckfield  ;  Edward  Henry  Grossman,  12,  Alfred  Place 
West,  S.W.  ;  C.  E.  Harrison,  53,  Lansdowne  Road.  W. 

The  following  were  duly  elected  Fellows  of  the  Society. 
John  Croysdale,  Joseph  Lones,  James  Morison,  Arthor  E.  Potter, 
M.A.,  B.Sc,  Edwin  James  Read,  B.A.,  Albert  Joseph  Simons. 

Of  the  following  papers  those  marked  *  were  read. 
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*81.  "On  the  ' isomaltose '  of  C.  J.  Lintner."    By  Horace  T.  Brown, 
F.R.S.,  and  G.  Harris  Morris,  Ph.D. 

The  paper  gives  a  detailed  account,  of  the  authors'  investigations 
into  the  nature  of  Lintuer's  "  isomaltose,"  and  their  results  are 
summed  up  in  the  following  conclusions  : — 

1.  When  the  products  of  a  starch-transformation  by  diastase  are 
submitted  to  any  known  process  of  fractionation,  the  properties  of 
each  and  every  fraction  strictly  conform  to  the  "  law  of  definite 
relation  "  of  opticity  and  reducing  power. 

2.  The  "isomaltose"  of  C.  J.  Liatner  is  not  a  chemical  entity,  but 
can  be  further  split  up  by  careful  fractionation  with  alcohol  and  by 
fermentation,  in  such  a  manner  as  to  indicate  that  it  is  a  mixture  of 
maltose  and  dextrinous  siibstances  of  the  malto-dextrin  or  amyloin 
class.  We  must  therefore  cease  to  use  this  term  "isomaltose"  in 
relation  to  any  of  the  products  of  the  diastatic  conversion  of  starch. 

3.  The  crystallisable  osazone  which  Lintner  has  described  as 
"  isomaltosazone,"  and  upon  which  he  has  mainly  founded  his  belief 
in  the  existence  of  "  isomaltose "  is  nothing  but  "  maltosazone " 
modified  in  its  crystalline  habit  and  melting  point  by  the  presence  of 
.small  but  variable  quantities  of  another  substance. 

4.  The  substance  or  substances  which  are  capable  of  thus  modify- 
ing maltosazone  are  the  products  of  the  action  of  phenylhydrazine  on 
the  dextrinous  substances  mentioned  in  2. 

5.  This  can  be  .shown  (1)  analytically,  by  careful  fractionation  of 
the  starch-products  by  alcohol,  and  also  by  fermentation;  and  (2) 
synthetically,  by  the  recrystallisatiou  of  pure  maltosazone  in  the 
presence  of  the  non-crystallisable  products  of  the  action  of  phenyl- 
hydrazine  on  the  maltodextrins 

6.  The  only  substance  amongst  the  pi-oducts  of  starch-transforma- 
tion by  diastase  which  is  capable  of  yielding  a  crystallisable  osazone, 
is  maltose. 

7.  The  results  of  the  investigation  bring  out  very  clearly  the 
danger  of  attempting  to  identify  the  cai'bohydrates  in  mixtures  solely 
by  the  properties  of  their  osazoaes,  as  these  properties  are  liable  to 
considerable  modification  by  other  substances  of  the  same  class 
which  may  not  in  themselves  be  crystallisable  or  I'cadily  separable 
from  aqueous  solutions. 

Discussion. 

Mr.  Arthur  R.  Lixo  claimed  priority  on  behalf  of  himself  and 
Mr.  J.  L.  Baker  in  having  pointed  out  that  Lintner's  so-called  iso- 
maltose is  not  a  homogeneous  compound  (Proc,  1895,  3).  In  this 
communication  they  had  also  adduced  strong  evidence  in  favour  of 
the  view  that  the  so-called  isomaltose  is  a  mixture  of  maltose,  and  the 
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simple    dextinn,    Ci2H3oOio,  and  tbey  had    proved    that    the  osazone 
melting  at  150 — 152°  has  the  composition  of  a  hexatriosazone. 

82.  "  Action  of  diastase  on  stai'ch :  nature  of  Lintner's  isomaltose." 
By  Arthur  R.  Ling,  and  Julian  L.  Baker. 

In  a  previous  communication  (Proc,  1895,  Xo.  146,  3),  the  authors 
have  described  the  isolation  of  a  substance  from  the  transformation 
products  of  starch  by  the  diastase  prepared  from  low-dried  or  q^reen 
malt.  This  substance  had  approximately  the  optical  and  cupi-ic 
reducing  powers  of  Lintner's  so-called  isomaltose.  Analyses  and 
cryoscopic  determinations  made  ^vith  this  substance  indicated  that 
it  had  the  molecular  fomiula  CuHioOn  ;  but  the  essential  difference 
between  it  and  the  so-called  isomaltose  of  Lintner  was  that  it  yielded 
maltosazone  together  with  a  vei'y  small  quantity  of  an  osazone  melting 
at  145 — 152^  on  treatment  with  phenylhydrazine  acetate,  whereas 
Lintner  states  that  his  compound  yields  a  single  characteristic  osazone 
melting  at  150 — 152'.  The  authors  have  examined  the  low  melting 
osazone  obtained  from  their  product,  and  conclude  that  it  is  merely 
impure  maltosazone.  More  recent  experiments  carried  out  by  the 
authors  support  their  view  that  Lintner's  so-called  isomaltose  consists 
of  a  mixture  of  maltose  and  the  simple  dextrin,  C12H00O10  {lor.  cit.). 
Xo  glucose  is  present  among  the  products  of  the  action  of  diastase 
from  low-dried  malt  on  starch,  and  diastase  from  this  source  is  with- 
out action  on  maltose. 

It  was  previously  shown  {loc  cit.)  that  when  starch  is  transfoi'med 
at  70^  with  the  diastase  prepared  from  kiln-dried  or  brewer's  malt, 
the  fraction  which  should  correspond  with  Lintner's  isomaltose  gives, 
on  treatment  with  phenylhydrazine  acetate,  glucosazone  together 
with  an  osazone  agreeing  in  crystalline  appearance  and  melting  point 
with  the  so-called  isomaltosazone  of  Lintner,  but  having  the  composi- 
tion Ci8H3oOi4(N2HPh)2,  as  if  derived  from  a  hexatriose,  dsHjiOis.  A 
diligent  search  has  therefore  been  made  for  this  triose  among  the 
transformation  products  last  mentioned,  but  no  crystalline  compound 
has  been  isolated  fi'om  them  with  the  exception  of  maltose.  Glucose 
was  invariably  present  in  small  amount,  and  the  authors  find  that 
when  maltose  is  treated  at  70'  for  two  hours  with  the  diastase  pre- 
pared from  high-dried  malt,  the  presence  of  about  20  per  cent,  of 
glucose  is  indicated  by  the  increased  cupric  reducing  power  and  the 
diminished  optical  activity ;  glucose  was  also  detected  qualitatively 
by  the  production  of  glucosazone.  Bearing  in  mind  the  presence  of 
glucose,  as  also  their  suggestion  that  Lintner's  isomaltose  contains 
the  simple  dextrin,  it  occurred  to  the  authors  that  the  triosazone  was 
possibly  produced  by  the  interaction  of  this  dextrin  and  glucose  with 
phenylhydrazine,  and  this  turns  out  to  be  the  ca^e.     When  the  sup- 
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posed  isomaltose  is  treated  with  phenylhydraziuf  acetate  in  pi'esence 
of  glucose,  the  portion  of  the  product  soluble  iu  hot  water  consists  of 
a  mixture  of  the  triosazone  and  maltosazone. 

*83.  "The  transformation  of  ammonium  cyanate  into  urea."    By  James 
Walker,  D.Sc,  Ph.D.,  and  F.  J.  Hambly. 

The  transformation  of  ammonium  cyanate  into  urea  is  reversible, 
about  5  per  cent,  of  nrea  in  decinormal  aqueous  solution  at  100'  being 
retransformed  into  ammonium  cyanate.  The  direct  transformation 
obeys  the  laws  of  a  biraolecular  reaction,  and  not  of  a  unimolecular 
reaction,  as  might  be  expected.  This  is  accounted  for  by  tlie 
assumption  that  the  ammonium  cyanate  is  largely  dissociated  into 
ammonium  ions  and  cyanic  ions,  and  this  assumption  is  confirmed  by 
the  influence  of  ammonium  sulphate,  potassium  sulphate,  potassium 
ej-anate.  and  other  sabstances,  on  the  rate  of  the  reaction.  The  dis- 
sociation theory  also  enables  us  to  calculate  the  quantitative 
phenomena  taking  place  when  the  transformation  of  nrea  into 
ammonium  cyanatt:-  occurs  in  presence  of  silver  nitrate.  The  speed 
of  the  reaction  varies  greatly  with  the  temperatiu'e,  and  the  variation 
may  be  expressed  by  means  of  van't  Hoff  s  formula. 

*84.  "Note  on  the  transformation  of  ammonium  cyanate  into  urea." 
By  H.  J.  H.  Fenton,  M.A. 

Some  years  ago  the  author  made  a  short  communication  to  the 
Cambridge  Philosophical  Society  upon  this  subject.  (The  metameric 
transformation  of  ammonium  cyanate,  Proc.  Camh.  Phil.  Soc,  1888, 
307.)  Details  of  these  experiments  were  not  published  as  it  was 
intended  to  make  further  experiments.  The  reason  foi-  giving  these 
details  in  the  present  note  is  that,  in  the  li.st  of  papers  to  be  read  at 
the  present  meeting  there  is  one  w^hich  has  the  above  title,  and  it  was 
thought  that  the  observations  might  be  of  interest  to  the  authors. 
Unfortunately  the  Proceedings  of  the  Cambridge  Philosophical 
Society  are  not  often  seen  by  chemists  outside  Cambridge,  so  that  it 
is  hardly  to  be  expected  that  these  authors  .should  be  aware  of  this 
communication. 

In  a  previous  paper  (Trans.,  1878)  I  showed  that  urea  when  treated 
with  sodium  hj'pochlorite  in  presence  of  caustic  soda  iu  the  cold, 
evolves  only  one-half  of  its  nitrogen  in  the  free  state,  the  remainder 
being  retained  in  form  of  cyanate.  The  latter  gives  no  nitrogen  with 
hypochlorite  or  hypobromite. 

Ammonium  cyanate  was  prepared  by  direct  union  of  cyanic  acid 
vapour  and  dry  ammonia.  Weighed  portions  of  this  salt  were  acted 
upon  by  sodium  hypobromite  and  hypochlorite  and  excess  of  soda 
with  the  following  results.     With  sodium  hvpohnnnite. 
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I.  0-0544  gram  AraCyO  gave  9"3  c.c.  nitrogen  (coit.). 
II.  0-0562     „  „  „     9-93  c.c. 

Since  -with  hypobromite  estimations,  as  conducted  in  the  usual 
way,  there  is  a  deficiency  of  about  8  per  cent,  in  the  nitrogen 
evolved,  a  correction  for  this  Avas  applied  giving  (I)  lO'lO  c.c,  and 
(II)  10*79  c.c.  Theory  for  7iaZ/the  nitrogen  requires  1011  c.c.  and 
10'4o  c.c.  respectively. 

With  sodium  hypochlorite. 

Theoi-y  for  ^N.j. 

0*0620  gi-am  AmCyO  gave  1189  c.c.  nitrogen  (corr.).    11*53 
0*0692  '  „  „  „     13-08     „  „  12*87 

0-0905     „  „  „     16-34    „  „  16-83 

It  is  evident,    therefore,  that  this  salt  evolves  only  half  its  nitrogen 
in  the  free  state  with  either  reagent. 

These  facts  obviously  suggest  a  method  by  which  it  is  possible 
to  estimate  the  extent  to  which  ammonium  cyanate  has  been  ti'ans- 
formed  into  urea. 

Let  V  :=  volume  of  nitrogen  obtained  by  the  action  of  hypobro- 
mite  when  a  given  weight  of  ammonium  cyanate  is  taken  and 
partly  or  entirely  convei-ted  into  urea ;  and  let  Yi  =  total  volume 
of  nitrogen  contained  in  the  substance  taken.  Then  the  nitrogen 
due  to  the  urea  formed  will  be  2V— Vi.  For  convenience  the  pei- 
centage  transformation  may  be  expressed  as  2V— Vi/Vi  x  100. 
Applying  this  method,  the  following  results  were  obtained. 

0*7632  gram  AmCyO  was  dissolved  in  water  and  the  solution  made 
up  to  100  c.c.     10  c.c.  were  taken  for  each  experiment. 

Vol.  of  No  Theory  for  Transfor- 

Temp.                     Time.                (corr.).  ^Nj.  mation. 

I Ordinary         immediate         14-14  14*19           none 

(about  19=) 

II 37°                18  hours          19-0  —             33-8 

III 37°                  3  days            20-54  —             44*7 

0-5561  gram  AmCyO  dissolved  in  water  and  made  up  to  100  c.c. 
10  c.c.  taken. 

I Ordinary  -20  hours  12*60  10*34  20-3 

II —  —  12-28  —  — 

III 100°  Ihour  17-57  —  69*9 

IV 100°  2i  hours  19*03  —  84-0 

V 100°  20  hours  19*50  —  88*5 

-0-9495  AmCyO  in  100  c.c.     10  c.c.  taken. 

1 70°                  Ihour          25-9  17-66  46-6 

II 70°                 4  hours         28-5  —  61*3 

III 70°                40  hours         304  —  .>      72*1. 
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In  eacb  case  the  liquid  was  measured  into  a  small,  partly  drawn  off 
test-tube  which  was  afterwards  sealed.  A  correction  for  the  loss  of 
8  per  cent,  is  made  in  the  stated  volumes  of  nitrogen. 

These  results  indicate  that  the  change  proceeds  rapidly  at  first, 
then  becomes  slower,  and  finally  reaches  a  limit  which  is  a  func- 
tion of  the  temperature.  In  no  case  examined  was  the  transformation 
complete. 

These  facts  suggest  that  the  action  may  be  a  reversible  one ; 
urea  and  ammonium  cyanate  are  perhaps  tautomeric  fiDrms  trans- 
formable one  into  the  other.  This  hypothesis  would  account  for 
some  of  the  properties  of  urea  which  are  otherwise  difficult  to 
understand.  For  example,  the  difference  in  the  actions  of  hypo- 
bromite  and  hypochlorite  (in  presence  of  soda),  mentioned  above, 
might  be  explained  in  the  following  way.  The  action  of  hypo- 
bromite  is  nearly  instantaneous,  whereas  that  of  hypochlorite  is 
extremely  slow.  The  solution  of  urea  may  contain  urea  and 
ammonium  cyanate  in  a  state  of  equilibrium,  the  urea,  of  course, 
largely  preponderating.  Hypobromite  therefore  evolves  nearly  all 
the  nitrogen — all  from  the  urea,  and  half  from  the  ammonium 
cyanate.  Hypochlorite,  however,  it  may  be  supposed  attacks  only 
the  ammonium  cyanate  liberating  half  of  its  nitrogen,  the  other 
half  remaining  as  cyanate  which  is  not  further  decomposed.  This 
w^ould  destroy  the  equilibrium  of  the  system,  and  a  further  trans- 
formation cf  urea  into  ammonium  cyanate  would  result.  The  latter 
would  be  removed  as  before,  and  finally  one-half  of  the  total  nitrogen 
would  be  evolved  in  the  free  state. 

There  ai'e  indications  also  that  cyanate  is  produced  Avhen  urea 
solution  mixed  with  potash  in  excess  is  left  to  stand  for  several  Aveeks 
in  a  bell-jar  over  sulphuric  acid.  This  fact  could  be  explained  in  a 
similar  manner. 

*85.  "Some  derivatives  of  humulene."    By  Alfred  C.  Chapman. 

In  a  former  communication  (Trans.,  1895,  67,  54)  the  author 
described  a  sesquiterpene  obtained  from  the  essential  oil  of  hops  by 
fractional  distillation ;  for  which  he  suggested  the  name  humulene. 
In  that  paper  a  nitrosochloi-ide  (m.  p.  1G4 — ^165°)  was  described,  and 
also  a  nitrol-piperide  obtained  from  it  (m.  p.  153°). 

In  the  present  paper  the  author  gives  an  account  of  the  following- 
additional  humulene  derivatives. 

Hydrochloride  of  Jmninleuc  nitrol-piperide  (Ci5H24NO*NC6Hio'HCl). 
This  was  obtained  by  passing  dry  hydrogen  chloride  into  a  solution 
of  the  nitrol-piperide  in  ether.  The  platinichloi'ide  of  this  salt  crystal- 
lising from  alcohol  in  reddish  needles  was  also  prepared  (m.  p. 
187—189°). 
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Humulene  nitrol-henzylamine  (CisHoiNO'NHCH.CeHa). — -This  com- 
pound was  obtained  by  heatino:  humulene  nitrosochloride  with  an 
excess  of  benzylamine.  After  crystallisation  from  boiling  alcohol 
it  melted  at  136-.  The  hydrochloride  of  this  base  was  prepai'ed  by 
passing  hydrogen  chloride  into  an  ethereal  solution  of  the  compound 
(m.p.  187—189°). 

Humidene  nitrosate  (CioHs-jNoO^). — Prepared  by  acting  with  nitric 
acid  upon  a  mixture  of  humulene  and  amylnitrite  in  glacial  acetic 
acid.  It  crystallises  from  benzene  in  small  colourless  needles 
melting  at  162 — 163". 

Humulene  nitrosite  (C15H21N2O3). — This  compound  was  prepared 
by  allowing  nitrous  anhydride  to  combine  with  humulene  dissolved 
in  petroleura  ether.  After  one  recrystallisation  from  boiling  alcohol 
the  compound  was  obtained  in  the  foi'm  of  magnificent  deep  blue 
needles,  melting  at  about  120°.  The  mother  liquor  from  which  this 
compound  separated  deposited  colourless  needles  which,  after  re- 
cry'stallisation,  melted  at  166 — 168°,  and  were  found  to  be  isomeric 
with  the  blue  compound.  This  latter  could  be  almost  completely 
converted  into  the  white  substance  by  the  long-continued  boiling  of 
its  alcoholic  solution. 

*86.  "  Note  on  thio- derivatives  from  sulphanilic  acid."     By  L.  Edna 

Walter. 

When  diazotised  sulphanilic  acid  and  potassium  xanthate  are 
allowed  to  interact,  following  Leuckarts  directions  (./.  pr.  Chem., 
1890,  41,  179),  the  parasulphonate-xanthate  of  the  formula 
SOaK'Celli-S'CS'OEt  is  readily  formed  as  an  easily  soluble  crystal- 
line salt.  On  hydrolysis  this  xanthate  undergoes  change  in  two 
ways  and  yields  both  the  sulphydride,  SOaK-CeH^'SH,  and  the  sulph- 
ethide,  S03K-C6H4-SEt.  As  the  former,  however,  is  very  readily 
oxidised,  the  corresponding  disulphide  is  usually  obtained.  When 
acid  is  used  in  effecting  hydrolysis,  the  disulphide  is  the  only  pro- 
duct, but  when  alkali  is  used  the  product  is  a  mixture  which  appa- 
rently is  the  richer  in  sulphethide  the  more  concentrated  the  alkali. 

When  the  dried  xanthate  is  heated  at  about  200'^,  it  loses  consider- 
ably in  weight,  being  converted  into  the  sulphethide,  which  is  more 
easily  prepared  in  this  way ;  only  a  small  amount  of  disulphide  is 
produced  in  this  case. 

The  potassium  disulphide  crystallises  in  needles ;  it  is  very  soluble 
in  water  and  sparingly  soluble  in  alcohol.  It  yields  a  crystalline 
sulphocliloride  melting  at  142°,  and  a  sulphonamide  melting  at  253". 

The  potassium  sulphethide  is  very  soluble  in  water  and  in  alcohol ; 
it  ciystallises  in  six-sided  plates.  The  barium  salt  crystallises  in  very 
characteristic  rhomb^'c  plates ;  its  sulphochloride  melts  at  33°,  and  its 
sulphonamide  at  134°. 
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The  sulphethide  is  converted  by  oxidation  with  permanganate  into 
the  coxresponding  sulphonate  which  is  soluble  in  water,  and  yields 
a  sulphochloi'ide  melting  at  103'5°. 

The  sulphide,  on  the  other  hand,  very  readily  yields  benzenepara- 
disulphonate  when  oxidised  by  permanganate.  The  xanthate  may 
also  be  directly  converted  into  paradisulphonate  by  oxidation  with 
permanganate,  and  it  is  easy  in  this  manner  to  prepare  any  desired 
quantity  of  benzeneparadisulphonic  acid. 

One  disiilphochloride,  C6H4(S02C1)2,  prepared  from  the  product, 
fuses  at  136'o°,  several  degrees  higher  than  the  melting  point 
assigned  by  Koruer  and  ]Monselise. 

*87.  "Helium,  a  constituent  of  certain  minerals.  Pait  II."    By  William 
Ramsay,  F.R.S.,  J.  Norman  Collie,  Ph.D.,  and  Monis  Travers,  B.Sc. 

The  first  part  of  this  communication  contains  an  account  of  the 
sotQ'ces  of  helium.  About  30  minerals  have  been  investigated,  mainly 
those  containing  uranium,  and  of  these,  15  contained  helium  in 
greater  or  less  amount.  Many,  in  addition,  evolved  hydrogen,  ;i 
hydi"ocarbon,  and  carbon  dioxide. 

The  second  part  treats  of  the  densities  of  .samples  from  different 
sources.  After  purification,  the  value  22  was  obtained  for  thi-ee 
samples,  one  from  cleveite,  one  from  broggerite  heated  alone,  and  one 
fi'om  broggerite  fused  with  hydrogen  potassium  sulphate.  It  was 
proved  during  these  experiments  that  hydrogen  is  not  evolved  in 
combination  with  helium  by  the  action  of  acid  on  mineral  containing 
helium.  The  density  of  all  these  samples,  united  and  carefully 
purified,  was  2*218  ;  a  second  purification  made  the  density  2'228, 
practically  an  identical  number. 

The  wave-leng-th  of  sound  in  the  gas  corresponds  accurately  to  the 
ratio  1  :  If,  implying  nionatomicity,  if  that  be  granted  to  mercury 
on  the  same  and  on  different  grounds.  The  atomic  weight  would 
therefore  be  41. 

The  solubility  in  water  is  0007  at  IS"^.  Helium  is  therefore  the 
least  soluble  of  gases.     It  is  insoluble  in  alcohol  and  in  benzene. 

The  paper  concludes  with  a  discussion  of  the  relations  of  helium 
towards  other  elements. 

88.  "  New  formation  of  glycollic  aldehyde."  By  H.  J.  H  Fenton,  M.A. 
The  properties  of  the  acid  C4HiOg*2H20,  which  was  described  by 
the  author  in  a  previous  paper  (Trans.,  1894),  are  still  being  investi- 
gated with  a  view  of  establishing  the  constitutional  formula  for  the 
acid.  The  present  pajier  deals  with  the  decomposition  which  the  acid 
undergoes  when  heated  with  water.  It  is  shown  that,  under  these 
circumstances,  glycollic  aldehyde  and   carbon  dioxide  are  produced. 
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the  change  taking  place  almost  quantitatively  according  to  the  eijua- 
tion  CiHiOe  =  G,HiOo  +  -iCOs. 

The  glycol  lie  aldelivhe  -vvas  identified  by  oxidation  lo  glycollic  acid 
and  Lv  the  action  of  excess  of  phenvlhvdrazine   acetate  which  gave 

^       /'      ,  .11  CHX3HC6H5 

the  phenylosazone  ot  glyoxal,  ^^^  ^^  ^  . 

This  decomposition  affords  a  very  simple  method  for  the  prepara- 
tion of  glycollic  aldehyde. 

By  spontaneous  evaporation  of  the  aqueous  solution  (and  purifica- 
tion from  a  ti-ace  of  glyoxylic  acid  produced)  the  aldehyde  was 
obtained  in  an  isolated  condition  as  a  viscid  syrup,  pure,  except  for  a 
trace  of  ether  or  alcohol,  which  is  obstinately  retained.  On  removing 
this  ether  by  heating  under  reduced  pressure  the  aldehyde  undergoes 
polymerisation,  a  sweet- tasting  solid  gum  being  the  result.  Molecular 
weight  determinations  indicate  that  this  substance  is  a  form  of  hexose, 
CeHijOe.  It  reduces  Fehling's  .solution  in  the  cold,  and  gives  an 
osazone  melting  at  1 62 — 1 63°. 

€9.  '■'  Ethereal  salts  of  ethanetetracarboxylic  acid."  By  James  Walker, 
Ph.D.,  D.Sc,  and  J.  R.  Appleyai'd. 
Symmetrical  diniethylic  dihydrogen  etlianetetracarboxylate  should, 
according  to  stereochemical  theory,  exist  in  an  inactive  and  a  racemic 
modification,  and  the  corresponding  potassium  salts  should  yield  on 
electrolysis  dimethylic  maleate  and  dimethylic  fumarate  respectively. 
An  attempt  was  made  to  separate  the  two  modifications,  but  it  was 
unsuccessful.  The  mixed  dimethyl  dipotassium  salts  on  electrolysis 
gave  a  small  quantity  of  dimethylic  fumarate.  The  following  deriva- 
tives of  ethanetetracarhoxylic  acid  were  prepared  in  the  investigation. 
Tetramethylic  salt,  m.  p.  104'^,  symmetrical.  Dihydrogen  dimethylic 
salt,  m.  p.  158 — 160^  Avith  decomposition.  Triethylic  riioiiom.ethylir 
salt,  m.  p.  58".     DiethijUc  dimethylic  salt,  liquid. 

90.  "  On  the  occurrence  of  argon  in  the  gases  enclosed  in  rock  salt." 
By  P.  Phillips  Bedson,  M.A.,  D.Sc,  and  Saville  Shaw. 

The  brine  obtained  from  the  wells  sunk  in  the  rock  salt  deposit  on 
the  north  bank  of  the  Tees,  in  the  neighbourhood  of  Middlesbrough, 
when  pumped  to  the  surface  is  found  to  be  strongl;)'  effervescent 
The  gas,  the  liberation  of  which  gives  rise  to  tkis  phenomenon,  had 
been  analysed  by  one  of  us  some  years  ago  (/.  Soc.  Cheni.  hid., 
1888,  660 — 667),  and  found  to  consist  of 

By  volume. 

:\letliaue '  2-05 

Nitrogen 97-95 

10000 
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It  was  thought  that  a  re-examination  of  this  gas  with  a  view  of 
testing  its  fi'eedom  or  otherwise  from  argon  would  be  of  interest. 
Through  the  kindness  of  Mr.  Alfred  AUhusen,  a  fresh  sample  was 
accordingly  procured  in  May  of  the  present  year,  when  it  was  found 
to  have  slightly  altered  in  composition  and  to  contain 

By  volume. 

Oxygen 1*3 

Nitrogen 98' 7 
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only   a  minute  quantity  of  methane  being    present,   and  the   small 
amount  of  oxygen  pi-obably  due  to  air  leakage. 

Professor  Ramsay  kindly  furnished  details  of  the  simplest  method 
for  ascertaining  the  presence  of  argon  in  the  gas — "  sparking  "  over 
caustic  soda  in  presence  of  oxygen,  and  submitting  the  residue  after 
contraction  ceased  to  spectroscopic  examination.  A  small  induction 
coil,  giving  a  f-in.  spark  in  air  and  actuated  by  the  current  fi'om  a 
battery  of  storage  cells,  was  employed.  About  40  c.c.  of  the  gas  was 
submitted  to  examination  in  each  experiment.  The  sparking  was 
continued  in  presence  of  an  excess  of  oxygen  until  no  further  con- 
traction was  noticeable.  After  this  it  was  found  necessary  to  continue 
the  sparking  for  an  hour  or  two,  uatil  examined  spectroscopically 
the  nitrogen  lines,  which  grew  fainter  and  fainter,  finally  disappeared. 
After  absorbing  the  excess  of  oxygen  present  with  alkaline  pyro- 
gallate,  the  small  residue  was  added  to  an  already  measured  volume 
of  pui'e  oxygen,  and  the  whole  accurately  measured,  using  the  appa- 
ratus of  Professoi-  Dittmar  in  conjunction  with  a  form  of  Lunge 
volumeter. 

Two  estimations  gave  results  as  follows 

"       >  Mean    =    124  per  cent,  of  argon. 

The  amount  of  ai'gon  present  in  the  nitrogen  from  the  rock  salt  is 
thus  practically  identical  with  the  amount  present  in  the  nitrogen  of 
ordinary  air  as  detei-mined  by  Lord  Rayleigh  and  Professor  Ramsay. 
Tbis  is  to  tbe  author.^'  knowledge  the  first  recorded  analysis  of  a 
sample  of  naturally  occurring  nitrogen  which  has  been  stored  up  for 
some  thousands  of  years  under  conditions  which  practically  preclude 
the  possibility  of  change.  The  nitrogen  was  probably  in  the  first 
instance  derived  from  the  atmosphere,  and  it  is  of  considerable 
interest  to  note  that  atmospheric  nitrogen  at  the  present  day  is  still 
associated  with  the  same  percentage  of  argon  as  when  in  remote  ages 
it  was  first  occluded  in  cavities  in  the  rock  salt. 

As  Professor  Ramsay  has  shown  that  argon  is  soluble  to  a  consider- 
able extent  in  water,  it  is  proposed  to  examine  the  gas  given  off  ou 
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boiling  the  brine  after  efFei-vescence  has  subsided.  In  this  way  a  gas 
would  probably  be  obtained  much  richer  in  argon,  and  as  there  would 
be  little  difE.cn Ity  in  procuring  it  in  quantity  it  might  prove  a  useful 
source  of  the  new  gas.  It  is  also  proposed  to  submit  the  nitrogen 
found  enclosed  in  coal  to  a  similar  examination. 

91.  "On  the  dissociation  of  gold  chloride."     By  T.  K.  Rose.  D.Sc, 

A.R.S.M. 

The  tensions  of  dissociation  of  trichloride  of  gold  at  various  tem- 
peratures up  to  332'"'  were  measured,  the  limited  chemical  action 
investigated  being  expressed  by  the  equation 

AuClanAuCl   +    CI2. 

The  total  pressures  observed  when  a  mixture  of  AuCly  and  AuCl  is 
heated  in  a  closed  space  are  higher  than  the  tensions  of  dissociation, 
owing  to  the  vapour  pressure  of  AuCla,  which  becomes  considerable 
between  200''  and  300^.  The  attainment  of  the  maximum  pressure  is 
greatly  delayed  if  the  substances  are  carefully  dried. 

An  investigation  by  means  of  Deville's  ''  hot  and  cold  tubes  '* 
showed  that  AuCls  undergoes  continuous  volatilisation  in  chlorine 
gas  at  atmospheric  pressure  at  all  temperatures  between  ISO"  and 
1100",  the  limits  of  temperature  employed.  The  curve  illustratincr 
the  i"ate  of  volatilisation  under  these  conditions  passes  throuo-h  a 
maximum  at  about  300^,  and  a  minimum  between  800^  and  900^. 
Reasons  for  the  shape  of  the  curve  are  adduced. 

The  results  afford  evidence  that  Kriiss's  statements  on  the  decom- 
position and  volatilisation  of  gold  chloride  cannot  be  substantiated, 
but  that  those  of  Boyle  and  of  Debray  are  in  accordance  ^Wtli  fact. 
It  is  pointed  out  that,  according  to  the  laws  of  ciiemical  equilibrium, 
compounds  formed  with  evolution  of  heat  cannot  be  included  in  the 
class  of  bodies  which  are  completely  decomposed  at  moderate  tem- 
peratures and  again  formed  at  much  higher  temperatures.  The 
statements  of  Kriiss  regarding  the  behaviour  of  gold  chloride  at 
various  temperatures,  and  those  of  Langer  and  T.  Meyer  regardino- 
platinum  chloride  are  therefore  at  variance  with  theory,  and  in  the 
former  case  have  been  shown  to  be  unfounded. 

92.  "  On  some  physical  properties  of  the  chlorides  of  gold."    By 
T.  K.  Rose,  D.Sc,  A.R.S.M. 

The  melting  point  of  trichloi-ide  of  gold  is  found  to  be  288^  C, 
under  a  pressure  of  about  two  atmospheres  of  chlorine.  Its  density  is 
•4"3,  and  that  of  the  monochloride,  7-4.  These  determinations  tend  to 
show  that  the  atomic  volume  of  chlorine  when  in  combination  with 
gold  is  4  X  o'l,  instead  of  3  x  51,  the  volume  assigned  to  it  by 
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^Schroder  in  the  case  of  some  of  its  other  compounds.  Mr.  W.  J. 
Pope  found  that  volatilised  crystals  of  trichloride  of  gold  ai*e  crys- 
talline aggregates,  but  that  they  cannot  be  referred  to  any  sj'stem 
as  they  do  not  transmit  the  light  from  a  sodium  flame. 

9o.  "  The  dissociation  of  liquid  nitrogen  peroxide.    Part  II.   The 
influence  of  the  solvent."    By  J.  Tudor  Cundall. 

The  author  measures  colonmeti'ically  the  dissociation  at  different 
tempei-atures  of  solutions  of  nitrogen  pei'oxide  in  1-4  "indifferent" 
solvents,  viz. :— Chloroform,  ethylene  chloride,  ethylidene  chloride, 
anethylene  chloride,  carbon  tetrachloride,  benzene,  monochlorobenzene, 
monobromobenzene,  ethyl  bromide,  ethylene  bromide,  broraoform,  sili- 
con tetrachloride,  carbon  disulphide,  and  acetic  acid.  He  finds  that  the 
•dissociation  takes  place  in  the  same  way,  though  to  a  different  extent, 
in  the  various  solvents  ;  the  extent  of  dissociation  at  any  temperature 
being  in  the  main  an  additive  pi-operty,  though  probably  modified  by 
■constitution.  Thus  the  carbon  atoms  in  a  compound  have  very  little 
influence  on  the  dissociation  power;  those  of  hydrogen  have  more; 
then  those  of  bromine  and  chlorine,  whilst  those  of  sulphur  and 
silicon  have  most.  Ethylene  chloride  is  not  so  effective  as  ethylidene 
chloride. 

The  author  compares  his  results  with  those  of  Mentschutkin  (Zeit. 
Fhys.  Chem.,  1,  611,  and  6,  41),  and  brings  evidence  to  show  that,  if 
the  heat  of  dissociation  of  liquid  nitrogen  peroxide  is  the  same  as 
that  calculated  by  van't  HoS"  for  the  gas,  any  reaction  that  may  take 
jjlace  between  the  dissolved  substance  and  "  indifferent "  solvent  is 
probably  not  exothermic. 

94.  "  Condensation  of  benzil  with  ethylic  acetoacetate."     By  Francis 
R.  Japp,  F.R.S.,  and  G.  Druce  Lander,  B.Sc. 

By  heating  a  mixture  of  benzil  and  ethylic  acetoacetate  with 
sodium  ethoxide  in  alcoholic  solution,  the  two  tirst-mentioned  com- 
pounds condense  according  to  the  equation  2CiiHioO.  -|-  CsHioOs  = 
•CmHosOb  +  HoO.  This  condensation  product  is  obtained  as  a  sodium 
compound  containing  alcohol  of  ciystallisation :  CjiHoTNaOejCoHgO. 
Acetic  acid  liberates  from  this  compound  ethylic  anlnjdrodihenzilaceto- 
■acetate,  CaiH2s06,  which  crystallises  from  alcohol  or  from  a  mixture 
of  ethylic  acetate  and  light  petroleum  in  flat  needles  or  prisms,  Avith 
bevelled  edges,  melting  with  decomposition  at  210 — 211°.  Although 
this  compound  contains  the  carbethoxyl  group,  it  was  not  found 
possible  to  hydrolyse  it  to  the  corresponding  acid,  owing  to  the  east' 
with  which  it  is  decomposed  with  regeneration  of  benzil. 

By  boiling  this  compound  with  alcohol  containing  a  little  sulphuric 
acid     ethylic     ethylanhyih-odiftenzilacetoacetaie,     C5iH»7(C2H5)06,    was 
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obtained,  whicli  was  deposited  from  alcohol  in  slender  prisms^ 
melting  at  197".  It  was  readily  liydi'olysed  by  caustic  potash.  Ethyl- 
anhydrodihenzilacetoacefic  acid,  C32H2y(C2H5)06,  is  deposited  from 
benzene  in  microscopic  matted  needles  melting  at  216°.  It  is  iso- 
meric with  the  condensation  compound. 

Substituting  isobutylic  for  ethylic  alcohol  in  the  foregoing  etheri- 
fication,  ethylic  isohntylanhydrodihenzUacetoacetaie,  C34H27(C4H,,)06, 
was  obtained.  It  crystallised  from  a  mixture  of  benzene  and  light 
petroleum  in  minute  needles,  melting  at  202^.  On  hydrolysis  it 
yielded  isohufylanhydrodibenzilacetoacetic  acid,  C32H'2;i(CiIl9)06,  which 
was  deposited  from  a  benzene  solution  in  slender  needles  melting  at 
237^ 

When  the  condensation  compound  was  oxidised  with  chromium 
trioxide  in  acetic  acid  solution  it  yielded  a  monobasic  acid,  C22H16O4, 
which  crystallised  from  a  mixture  of  ethjdic  acetate  and  light 
petroleum  in  needles  melting  at  200°  with  evolution  of  carbon  dioxide. 
In  this  process  of  decomposition  by  heat  the  acid  is  converted  into  a 
compound  C21H16O2,  which  is  deposited  from  alcohol  in  needles  melt- 
ing at  119 — 120°.  The  constitution  of  these  two  compounds  may 
possibly  be  expressed  by  the  forraulte 

CeHs-CO  CeHs-CO 

CeHs-C-COOH  and   CeHj-CH- 
C^Hs-CO  CeH-CO 

Plienvldibenzovlacetic  acid.         Phenyldibenzoyhiiethane. 

Fuming  hydriodic  acid  at  its  boiling  point  converts  the  condensa- 
tion jiroduct  into  a  compound  C31H21O,  which  crystallises  fi'om  a 
mixture  of  ethylic  acetate  and  light  petroleum  in  short  prisms  melting 
at  187—188°:  C34H2SO6  +  3H2  =  C3iH240  +  C2H6O  +  CO2  +  2H2O. 

.Suspecting  that  the  condensation  product  was  a  carbethox}'!  deri- 
vative  of  anhydracetonedibenzil  (Japp  and  Miller,  Trans.,  1885,  47, 
34),  the  authors  reduced  the  latter  compound  with  boiling  hydriodic 
acid,  and  obtained  the  foregoing  reduction  compound  C31H24O  (m.  p. 
187 — 188°)  together  with  an  isomeride  crystallising  from  a  mixture 
of  ethylic  acetate  and  light  petix)leum.  in  pyramids  melting  at 
155—159°. 

The  results  do  not  permit  of  a  conclusion  being  drawn  as  to  the 
constitution  of  the  condensation  product.  The  constitution  of 
anhydracetonedibenzil  is  also  unknown. 

95.  "  On  a  method  for  preparing  the  formyl  derivatives  of  the  aromatic; 
amines."    By  H.  R.  Hirst,  and  J..  B.  Cohen,  Ph.D. 

Formamide  reacts  with  the  aromatic  pi-imary  amines  in  presence  of 
cold  glacial  acetic  acid,  forming  formyl  derivatives.     The  mixture  is 


148 

allowed  to  stand  tor  a  few  houis,  aud  the  product  poured  into  water. 
The  resultiug  derivative  is  nearly  pure,  and  the  yield  is  very  satis- 
lactory.  The  reaction  takes  place  according  to  the  equation  R'NH 
+  HCONH,  +  CH3-C0,H  =  R'NH-COH  +  CHj-COoNH^. 

The  secondary  aromatic  amines  containing  an  alkyl  radicle  only 
react  on  heating,  whereas  the  tertiary  amines  and  diphenylamine  do 
not  react  even  after  continued  lx>iling. 

The  forniyl  derivatives  of  the  following  bases  have  been  prepared  : 
aniline,  ortho-  and  para-toluidine,  a-  and  /3-naphthylamine,  phenyl- 
and  orthotolyl-hydrazine,  methyl-  and  ethj'l-aniline,  paraphenylene- 
diamine,  aud  benzidine. 

96.  "A  modification  of  Zincke's  reaction."     By  H.  R.  Hirst,  and  J.  B. 

Cohen,  Ph.D. 

A  small  piece  of  aluminium  foil  coated  with  mercury,  which  is 
prepared  by  dipping  the  foil  into  a  solution  of  mercuric  chloride, 
is  capable  of  bringing  about  a  reaction  between  benzyl  chloride, 
chloroform,  ttc,  on  the  one  hand,  and  aromatic  hydrocarbons  on 
the  other.  This  reaction  closely  resembles  that  of  Zincke,  but  takes 
place  at  the  ordinary  temperature.  With  benzyl  chloride  and  benzene 
a  satisfactoi'y  jdeld  of  pure  diphenylmethane  may  be  obtained.  In  a 
similar  manner  phenyltolylraethane  and  phenylxylylmethane  have 
been  prepared. 

97.  "A  method  for  preparing  cyanuric  acid."    By  W.  H.  Archdeacon, 

B.Sc,  and  J.  B.  Cohen,  Ph.D. 

When  urea  in  tine  powder  is  heated  in  a  sealed  tube  with  the  cal- 
culated quantity  of  phosgene  iu  20  per  cent,  toluene  solution,  little 
action  occurs  until  the  temperature  rises  above  180'.  A  tube  which 
had  been  heated  for  four  hours  at  170 — 180°  showed  very  little 
pressui'e  on  opening ;  but,  after  being  resealed  and  heated  for  seven 
hours  at  190  and  8i  hours  at  230°,  great  pressure  was  observed  on 
opening  the  tube  and  hydrochloric  acid  fumes  were  copiously  evolved. 
The  brownish  microcrystalline  product  was  separated  by  filtration  and 
dried  in  vacnu.  It  amounted  iu  two  experiments  to  133  and  127  per 
cent,  of  the  urea  used.  It  dissolved  without  change  in  cold  con- 
centi-ated  sulphuric  acid,  being  reprecipitated  in  a  crystalline  form  by 
water.  It  dissolved  also  in  alkalis,  and  from  the  neutral  solution  in 
ammonia  silver  nitrate  threw  down  a  white,  amorphous  precipitate. 

The  characteristic  needles  of  the  sodium  salt,  and  the  amethyst- 
coloured  precipitate  with  copper  ammonium  sulphate  solution,  served 
to  identify  the  compound  as  cyanuric  acid. 

The  crude  product  gave  the  following  result  on  analysis : — 
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I.  0"095  gram  ga.ve  28'2  c.c.  nitrogen  at  17°  and  737  mm. 
II.  0-1758         „  0-040  gram  H2O  and  0-179  gram  of  CO2. 

Theory  for  (C0NH)3.  Found. 

C '27-91  27-85 

H 2-33  2-53 

N" 32-56  33-38 

The  reaction  probably  occurs  according  to  the  equation  3CO(NH2)2 
+  3COCI2  =  2(C0NH")3  +  6HC1. 

98.  "  The  oximes  of  benzaldehyde  and  their  derivatives."     By 
C.  M.  Luxmoore,  B.Sc. 

The  paper  contains  an  account  of  experiments  undertaken  with  a 
view  to  throwing  further  Hght  on  the  isomerism  of  the  aromatic 
aldoximes.  As  already  mentioned  in  a  preliminary  note  by  Professor 
Dunstan  and  the  author  (Proc,  1893,  253),  in  examining  the  me- 
chanism of  the  change  of  benzantialdoxime  into  benzsynaldoxime 
by  hydrogen  chloride,  the  previously  unknown  benzantialdoxime 
hydrochloride  has  been  isolated  ;  on  solution  it  is  converted  into  the 
syn-hydrochloride.  The  two  isomeric  sulphates  have  also  been  pre- 
pared. Since  the  change  of  the  antioxime  into  its  isomeride  is  always 
preceded  by  the  formation  of  a  derivative  of  the  former,  which  then 
passes  into  the  more  stable  syii- derivative,  a  stereo-chemical  explana- 
tion  of  the  isomerism  is  rendered  probable. 

By  the  action  of  methyl  bromide  on  benzantialdoxime  the  hydro- 
bromide  of  its  "  nitrogen  ''  methyl  ether  is  produced  (m.  p.  67°).  This 
ether  yields  the  same  products  of  hydrolysis  and  reduction  as  the 
"  nitrogen  "  methyl  ether  obtained  from  bensynaldoxime.  It  differs 
from  the  latter  in  its  lower  melting  point  and  in  the  extreme  readiness 
with  which  it  is  hydrolysed.  The  hydrobromide  is  stable,  but  the 
ether  itself  rapidly  passes  on  standing  into  the  isomeric  syn-nitroo-en- 
ether.  Structural  formulae  are  insufficient  to  explain  the  existence  of 
the  four  isomeric  ethers  (two  "  oxygen  "  and  two  "  nitrogen,")  which 
are  known.  Probably,  therefore,  the  aldoximes  themselves  are  stereo- 
isomeric ;  but  both  act  tautomerically,  and  the  synaldoxime  reacts 
more  readily  in  the  sense  of  the  isoximido  formula  than  the  antiald- 
oxime  does. 

Treated  with  phosphorus  pentachloride  both  oximes  yield  a  little 
formanilide,  but  chiefly  benzonitrile.  Phosphorus  trichloride  converts 
benzantialdoxime  into  an  extremely  unstable  chlorine  derivative  ;  with 
benzsynaldoxime  it  yields  benzonitrile  and  hydrogen  chloride  instan- 
taneously. 

Almost  all  the  stereochemical  hypotheses  equally  well  explain  the 
isomerism  of  oximido-componnds  of  triad  nitrogen;  but  in  the  case 
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of  derivatives   with  pentad   uitrogen   Pickering's   tlieorj  is  more    in 
accordance  witli  facts  than  any  other. 

99.  "On   a  colouring  matter  from  'Lomatia  ilicifolia'    and    'Lomatia 

longifolia.'"    By  Edward  H.  Rennie,  M.A.  (Sydney),  D.Sc.  (Lond.). 

The  author  describes  a  yellow  colouring  matter  adhering  to  the 
seeds  of  two  different  species  of  Lomatia,  a  plant  belonging  to  the 
order  Proteacese.  The  colouring  matter  is  easily  extracted  by  hot 
water  and  is  regarded  by  the  author  as  hydroxi/lapachol.  Its  barium 
derivative  closely  resembles  the  barium  derivative  of  hydroxyhydro- 
lapachol  described  by  Hooker.  When  treated  with  sulphuric  acid 
under  certain  conditions,  it  is  converted  into  hydroxy -^-lapachone. 
Other  derivatives  are  described  in  the  paper,  and  also  an  isomeric 
hydroxyhipachol. 

100.  "  The  colouring  and  other  constituents  contained  in  Chay  Root. 

Part  II."    By  A.  G.  Perkin  and  J.  J.  Hummel. 

A  previous  examination  of  chay  root  (Trans.,  1893,  1160)  showed 
that  it  contained  rubichloric  acid,  two  waxes,  cane-sugar,  ruberythric 
acid,  alizarine,  two  dimethyl  ethers  of  anthragallol  (A)  and  (B), 
m.  p.  209^,  and  225 — 227";  an  alizarine  monomethyl  ether,  and 
jH-hvdroxyanthraquinone.  By  the  investigation  of  very  large  quan- 
tities of  the  root,  2  cwts.,  obtained  through  the  Imperial  Institute, 
two  new  substances  have  been  isolated. 

One  substance,  C15H10O4,  was  obtained  as  orange-coloured  needles 
melting  at  232°.  When  heated  with  hydrochloric  acid  to  180°  it 
yielded  hystazarin,  and  was  found  to  contain  one  methoxyl  group. 
It  is  therefore  an  hy.sta-arinmonomelhyl  ether, 

CO 
/YY>CH3 
loH 
CO 

A  second  constituent,  C16H12O5,  formed  minute  orange-red  needles 
meltino-  at  212 — 213°,  and  its  acetyl  compound  at  160^.  It  contained 
two  methoxy  groups,  and  by  the  action  of  hydrochloric  acid  at  180°, 
was  converted  into  anthi-agallol.  It  was  consequently  an  anthragallol 
dimethvl  ether,  and  it  is  interesting  to  note  that  chay  root  therefore 
contains  the  three  dimethyl  ethers  of  anthragallol. 

Since  the  publication  of  the  previous  communication  (loc.  cit.), 
Schnnck  and  Marchlewski  (Trans..  1894,  182)  have  prepared  the 
alizarine  /3-monomethyl  ether  from  alizarine.     This  is  not  identical 
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with  that  found  in  chay  root,  which  must  consequently  be  thea^  -oom- 
CO  OCH3 

pound,  ;  ■     The   readiness  with   which   this  is   decom- 

CO 
posed  into  alizarine  bj  boilinf^  with  dilute  alkalis,  readily  accounts 
lor  its  non-production  by  the  nsual  methods. 

101.  "  The  six  dichlorotoluenes  and  theu-  sulphonic  acids."     By 
W.  P.  Wynne,  and  A.  Greeves,  Assoc.  R.C.S. 

Sulphonic  derivatives  of  the  1:2:5-  and  1  :  3  :  4-dichlo7'otoluenes 
were  described  in  a  previous  paper  (Trans.,  1892,  1050,  et  seq.)  ;  the 
present  communication  deals  witli  the  remaining-  isomerides  and  theii* 
sulphonic  acids. 

1:2:  'S-Dichlorotoluene  was  pre])ared  by  three  methods  :  (a)  from 
1:2:  5-nitrorthotolu;dine  by  chlorination,  (//)  from  Lellmann  and 
Wiirthner's  1:2:  3-nitracetorthot'>luidide  (ra.  p.  158°,  cf.  Annalen, 
228,  239),  and  (r)  fi",)m  orthochlorotoluenesnlphonic  acid  by  nitra- 
tion. It  boils  at  207 — 208°  under  760  mm.  pressure,  and  on  oxidation 
yields  a  dichloi'obenzoic  acid  meltinsf  at  164°  (c/.  Seelig,  Annalen, 
237,  162).  On  sulphonation  two  isomeric  acids  are  obtained,  which 
can  be  separated  by  means  of  their  barium  salts.  The  acid  from  the 
less  soluble  barium  salt  forms  a  very  soluble  chloride^  crystallising  in 
radiate  needles,  melting  at  45°,  and  an  amide,  melting  at  221°,  whilst 
ihat  from  the  more  soluble  barium  salt  is  the  1:2:3:  5-derivative, 
and  like  this  yields  a  clilonde,  crystallising  in  well-defined  prisms, 
melting  at  85°,  and  an  amide,  melting  at  183°. 

1:2:  As-Dichlorotol uene  was  prepared  (a)  from  metatolylenediamine 
by  Erdmann's  method  (Ber.,  24,  2769),  (h)  from  1:2:  4-nitrortho- 
toluidine,  and  (c)  from  orthochlorotoluenesulphonic  acid  by  nitration. 
It  boils  at  199 — 200°  under  760  mm.  pressure.  On  sulphonation,  it 
yields  the  1:2:4:  5-acid,  characterised  by  the  chloride  crystallising 
in  elongated  scales,  melting  at  71°,  and  the  amide,  melting  at  177°. 

1:2:  Q-I)iclilorntoluetm  was  prepared  from  the  1:2:  6-nirrorth()- 
toluidine  of  Green  and  Lawson  (Trans.,  1891,  1013).  It  boils  at 
199 — 200°  under  760  mm.  pi-essure,  and  on  oxidation  yields  a  dichloro- 
beuzoic  acid  m^'lting  at  139°  {<•/.  Glaus  and  Stavenliagen,  Annalen, 
269,  228).  On  sulphonation,  an  acid  is  obtained  wbich  gives  a 
dduride,  crystallising  in  prismatic  needles,  melting  at  6U°.  and  an 
amide,  melting  at  204:°. 

1:3:  5-Dichlorotolnene  was  prepared  from  the  1:3:4:  5-dichloro- 
paratoUiidine  by  Lsllmann  and  Klotz's  method  (Annalen,  231,321), 
and  from  the  1:2:3:  5.dichlororthotohudine  of   Glaus  ami    Stapel 
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berg  (Aunide7i,  274,  292).  It  boils  at  201—202°  under  760  mm. 
pressure.  On  sulphonatiou,  an  acid  is  obtained  which  forms  a  very 
soluble  chloride,  melting  at  45°,  and  an  amide,  melting  at  168°. 

To  aid  in  the  determination  of  the  constitution  of  the  dichloro- 
toluent  sulphonic  acids,  the  nitro-derivativrs  of  the  five  known  chloro- 
toluenesulphonic  acids  have  been  prepared  and  examined.  For 
example,  1:2:  4-orthnchlorotolueneSulphonic  acid  on  nitration  gives 
as  chief  product  the  1:2:4:  5-nitro-acid,  since  the  dichlorotoluene- 
sulphonic  acid  obtained  from  it  is  identical  with  that  obtained  from 
1:2:  5-dichlorotoluene  (Trans.,  1892,  1052),  In  like  manner, 
1:2:  5-orthochlorotoluenesalphonic  acid  is  shown  to  give  as  chief 
product  the  1:2:4:  5-nitro-acid,  and  as  subsidiary  product  the 
1:2:3:  S-nitro-acid. 

1:2:  3-Nitrorthotolaidine  is  converted  by  Sandmeyer's  method 
into  the  nitrortliochlorololuene,  which  boils  at  263°  under  760  mm. 
pressure.  On  reduction,  this  yields  the  1:2:  'S-orthochlornineta- 
tolaidine,  which  boils  at  228^229°  under  760  mm.  pressure,  and 
forms  an  acetyl  derivative  melting  at  132°. 

1  :  2  : 4-Nitrorthotoluidine  in  like  manner  yields  the  nilrorthochloro- 
toluene,  which  crystallises  in  pale  yellow  needles,  melting  at  6.5°,  and 
the  orthochloroparatoliiidlne,  which  boils  at  245°  under  760  mm. 
pjessure,  and  forms  an  acetyl  derivative  melting  at  86°. 

1:2:  5-Nitrorthotoluidine  on  chlorination  in  the  presence  nf 
iodine  yields  a  chloronitrorthotolwidine  melting  at  168°.  This  is  the 
1:2:3:  5-derivative,  since,  by  eliminating  the  I^Hj- radicle,  it  forms 
the  1:3:  5-nitrochlorotolueue  melting  at  61°,  the  1:3:  o-chlorn- 
metatoluidine,  characterised  by  its  acetyl  derivative  melting  at  151° 
{(■f.  Honig,  Ber.,  20,  2419),  and  1:3:  5-dichlorobenzoic  acid  melting 
at  182°.  By  Sandraeyer's  method  the  corresponding  nitrodichluru- 
toluene,  which  crystallises  in  pale  yellow  needles  nr.elting  at  83°,  was 
obtained,  and  from  this,  by  reduction,  the  dicJdoromelatoluidine,  whi  h 
crystallises  in  needles,  melts  at  88°,  boils  at  292°  under  760  mm. 
pressure,  and  forms  an  acetyl  derivative  melting  at  187°. 

1:2:  6-Nitrorthotoluidine  yields  a  chlororthotolnldiue,  which  bails 
at  245°  under  760  mm.  pressure,  and  forms  an  acetyl  derivi'.tive  melt- 
ing at  154°. 

The  mixture  of  dichlorotokienes  obtained  by  chlorinating  ortho- 
chlorotoluene  under  Seelig"s  conditions  {loc.  cit.)^  is  being  examined 
with  the  object  of  detcrniining  its  constitu juts. 

102.  "  The  disulphonic  acids  of  toluene  and  of  ortho-  and  parachloro- 
toluene."    By  W.  P.  Wynne,  and  J.  Bruce,  Assoc.  R.C.S. 

As  is  known  ((/.Trans..  1892,  1082),  paraclilorotolucne,  on  sulpho- 
nauou,  forms  .a  prudu'jt.cjataiuing  bjlh  the  1  ;  2  .  4-  and    i  ;  o  ;  4« 
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pulphonie  arids.  Experiments  have  been  undertaken  with  the  object 
of  estimating  the  relative  proportions  of  these  acids,  both,  directly 
and  by  an  examination  of  the  disulphonic  acids  obtained  by  sulphona- 
ting  parachlorotoluene  with  20  per  cent,  anhydrosnlphnric  acid.  For 
the  purposes  of  comparison,  chloro-acids  hare  been  prepared  by 
iSandmeyer's  method  from  the  paratoluidinemono-  and  -disalphonic 
acids  of  known  constitution. 

The  para toluidinedisul phonic  acids  obtained  by  "Richter  from  the 
1:3:4-  and  the  1:2:  4-paratoluidinemonosulphonic  acids  (A  nnnlen, 
230,  314,  331),  are  shown  to  be  the  1  :  3  :  4  :  6-  and  1:2:4:6- 
derivatives  respectively.  The  former,  by  eh'mination  of  tlie  XHo- 
radicle,  gives  a  toluenedisulphonic  acid  identical  with  that  obtained 
from  the  1:2:  o-orthotoluidinesulphonic  acid  by  the  xanthate 
method. 

1:2:  4-Parachlorotolnenesnlphonic  acid,  prepared  fron?.  the  corre- 
sponding araido-acid,  gives  a  sparingly  soluble  hariura  salt,  a  chloride 
melting  at  23 — 24°,  and  an  amide  melting  at  142°.  On  salphonation 
with  20  per  cent,  anhydrosnlphnric  acid,  it  yields,  as  sole  product,  an 
acid  identical  with  that  obtained  from  the  1:2:4:  6-paratolaidine- 
di>ulphonic  acid. 

1:3:  4-Parachlorotoluenesulphonic  acid,  obtained  from  the  corre- 
sponding amido-acid,  gives  an  easily  soluble  harium  salt,  a  chloride 
crystallising  in  plates  melting  at  54°,  and  an  amide  melting  at  154°. 
On  sulphonation  Avith  20  per  cent,  anhydrosulphuric  acid,  two  disul- 
phonic acids  are  obtained,  the  chief  product  being  the  1:3:4:6- 
derivative,  since  it  is  identical  with  the  acid  obtained  from  the 
1:3:4:  6-paratoluidinedisulphonic  acid. 

Parachlorotoluene,  on  sulphonation  with  20  per  cent,  anhydrosul- 
phtiric  acid  under  similar  conditions,  gives  a  mixture  of  the 
1  :  2  :  4  :  6-  and  1:3:4:  6-disulphonic  acids  in  the  proportions  of 
about  three  parts  of  the  former  to  one  of  the  latter. 

The  1:2:3:  5-orthotoluidinedisuIphonic  acid  prepared  by  Hasse's 
method  (An7iale7i,  230,  286j.  and  shown  to  be  identical  with  Hasse's 
product  by  conversion  into  the  bromotoluenedisul phonic  chloride, 
g'ives,  by  the  hydrazine  method  of  eliminating  the  XH2  radicle,  a 
toluenedisulphonic  acid,  which  differs  from  that  described  by  Hasse 
since  its  chloride  (CI  found  24o,  Hasse  25"9,  theory  246)  melts,  not 
at  132°,  but  at  95°. 

1:2:  5-Orthochlororoluenesulphonic  acid  gives,  on  further  sul- 
phonation, a  product  which  seems  to  differ  from  that  obtainable 
from  Hasse's  acid  by  Sandmeyer's  method,  and  is  being  further 
examined. 

In  addition  to  the  known  1  :  2  :  4-,  1  :  2  :  5-,  and  1:3:  5-toluene- 
disulphonic  acids,  the  following  have  been  prepared  : — ■ 
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1:2:  G-Toli(c7ied isulphon ic  acUl,  ohtniued  from  tho  1:2:4:  O-pava- 
toluidiiiedisiilphonic  acid  by  eliminating  the  NHz-radicle,  forms  a 
potassium  salt  crystal lisinoj  with  l^H^O  iu  minute  prisms,  and  a 
chloride,  crystallising  in  scales,  melting  at  99^. 

1:3:  A-Toluenedisiilpliouic  acid,  obtained  from  the  1:3:  4-Dara- 
tolaidinemetasul phonic  acid  by  the  xanthate  method,  forms  a  mono- 
hydrated  potassium  salt  crystallising  in  needles,  and,  on  treatment 
with  phosphorus  pentachloride  yields  the  chloride,  which  crystallises 
from  benzene  with  \  mol.  proportion  of  benzene  in  large  prisms 
melting  at  about  60°,  and  from  petroleum  spirit  in  scales  melting  at 
111". 

103.  "Contributions  to  our  knowledge  of  the  aconite  alkaloids,  Pai't 
XII.  The  constitution  of  pseudaconitine.  Preliminary  notice.'  By 
Wyndham  R.  Dunstan,  F.R.S.,  and  Francis  H.  CaiT. 

Pseudaconitine  is  the  name  given  by  Alder  Wright  to  the  higlily 
toxic  alkaloid  contained  in  Nepaul  aconite  ( Aconitum  ferov) .  It  is  a 
crystalline  base,  melting  at  104 — 10o°,  whose  composition  is  expressed 
by  the  formula  C36H49NO12.  When  liydrolysed,  it  furnishes,  accord- 
ing to  Alder  Wright  and  Luff  (Trans.,  1878),  pseudacouine  and 
1  molecular  propoj'tion  of  d lw etlylprotocatech uic  add  (veratric  acid), 
C3bH„NO,2  +  H,0  =  C27H41NO9  +  CsHi.Oi.  The  authors  are  en- 
gaged in  a  re-investigation  of  this  alkaloid  in  the  light  of  their 
recent  work  on  the  constitution  of  aconitine  derived  from  Aconitum 
vapellus,  (Trans.,  1894,  176,  290). 

The  p=eudaconitine  employed  by  the  authors  Avas  extracted  from 
the  roots  of  Aconitum  ferox,  some  of  which  were  provided  by  the 
Government  of  India  through  the  Imperial  Institute.  The  highly- 
purified  crystalline  base  melted  at  201°,  that  is,  nearly  100°  higher 
than  the  point  recorded  by  Wright  and  Lulf ;  this  melting  point 
was  not  changed  by  fractional  crystallisation. 

When  heated  slightly  above  its  meriting  point,  pseudaconitine  loses 
a  molecular  proportion  of  acetic  acid,  leaving  a  new  base  which  it 
is  proposed  to  name  j^yi'opseudacouifine.  Tliis  alkaloid,  on  hydrolysis, 
loses  a  molecular  proportion  of  dimethylprotocatechuic  acid,  inr- 
n\shingpyropseudaco)ii)i,e. 

On  complete  hydrolysis  with  alkali,  pseudaconitine  yields,  in 
addition  to  the  dimethylprotocatechuic  acid  observed  by  Wright 
and  Luff,  a  molecular  proportion  of  acetic  acid,  which  was  identified 
and  estimated  in  the  manner  described  in  the  authors'  pi-evious 
paper  on  aconitine. 

When  pseudaconitine  sulphate  is  heated  in  a  closed  tube  with 
water  it  suffers,  like  aconitine,  partial  hydrolysis,  the  acetyl  group 
alone  being  eliminated,  producing   a  molecular  proportion   of  acetic. 
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add.  Tn  this  notion  a  new  alkaloitl  is  foinietl,  coriespomliiig  Avitli 
Ihe  beiizaconiue  derived  in  a  similar  manner  irova  aconitine,  ^vhich 
the  authors  propose  to  name  veratrylpseudaconine.  This  substance 
is  a  crystalline  bafe  (m.  p.  ISl'^)  which,  when  hydroljsed,  furnishes 
pseudaconine  and  dimethylprotocatechuic  acid  (veratric  acid). 

There  is  therefore  a  close  resemblance  between  the  constitution 
of  aconitine  and  of  psendaconitine,  both  alkaloids  undergoing 
hydrolysis  in  a  similar  manner.  The  molecule  of  each  alkaloid 
contains  an  acetyl  group,  but  in  pseudaconitine  the  benzoyl  group 
of  aconitine  is  replaced  by  the  veratryl  groap,  aconifcine  being  acetyl- 
henzaconine,  and  pseudaconitine,  acetylverairylpseiidaconine.  As  far 
as  the  authors'  investigation  has  proceeded,  pseudaconine  appeals  to 
be  distinctly  different  from  the  aconine  derived  from  aconitine. 
There  is  little  reason  at  present;  to  doubt  that  the  crystalline  highly 
active  alkaloid  isolated  by  the  authors  is  identicul  with  Wright  s 
pseudaconitine,  bat  further  evidence  on  this  point  is  being  obtained. 
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succinic  acids,  and  on  the  behaviour  of   various  trimethylene 

compounds  on  treatment  with  the  sodium  compound  of  ethylic 

malonate. 

£10  to  Dr.  B.  Lean,  to  extend  his  work  on  the  derivatives  of  ethylic 

butane  tetracarboxylate. 
£2)  to  Dr.  J.  Walker,  for  an   investigation  of  the  conditions  of 
equilibrium  between  the  cyanates  and  tl»e  corresponding  ureas. 
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The  following  are  the  abstracts  of  papers  received  during  the 
vacation,  and  published  in  the  Transactions: — 

104.  "  Homonucleal  tri-derivatives  of  naphthalene."  By  Raphael  Meldola 
F.R.3.,  and  Frederick  William  Streatfeild. 

Dibromonitronaphthalene,  CioHsBr-XO^'Br  (1:2:  4),  ni.  p.  117^, 
has  been  prepared  by  the  authors  and  submitted  to  farther  study. 
The  corresponding  dibromo-/3-naphthylamine  consists  of  white,  silky 
needles  melting  at  106 — 107°;  the  acetyl  derivative  melts  at 
220 — 221°.  When  this  dibromo-/^-naphthylamine  is  diazotised  in  the 
presence  of  an  excess  of  mineral  acid  and  the  diazo-salt  solution 
boiled  with  water,  the  IN^Ho-group  is  not  replaced  by  hydroxyl,  as  in 
the  normal  Griess  reaction,  but  bromine  is  displaced,  and  a  diazoxide 
formed  in  accordance  with  the  scheme 

iBr  ^   „„     ,0 


C,oH4Br<^-Q:jj         -^         C„H,Br<  i     +  HBr. 


si 

I 


The  diazoxide  has  the  constitution  0:^2:  Br  =1:2:4.  It  con- 
sists of  ochreous  needles,  soluble  in  boiling  water,  and  decomposing 
at  148 — 151°.  It  is  reduced  by  tin  and  hydrochloric  acid  to  /3-amido- 
a-naphthol,  and  bromine  and  glacial  acetic  acid  converts  it  into 
ibronio-a-naphthaquinone,  m.  p.  216  . 

Chlorobromo-/3-naphthylamine,  CmHsChXHo-Br  (1  :  2  :  4),  was  ob- 
tained in  the  form  of  white,  silky  needles  melting  at  102 — 103° ;  the 
acetyl  derivative  at  218°,  the  benzoyl  derivative  at  185 — 186°.  By 
nitrous  acid  this  chlorobromo-/i-naphthylamine  is  converted  into  the 
diazoxide,  above  described,  in  the  presence  of  excess  of  mineral  a,cid ; 
in  its  absence  the  diazoamide,  CiyHjClBr-X/XH-CiuHsClBr,  is  formed. 
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This  compound  is  very  stable  for  a  diazoamido-compound,  and  crys- 
tallises from  toluene  in  yellowish  needles  melting  at  205 — 210°,  with 
decomposition.  The  authors  also  show  that  iodine  chloride  is  an  ex- 
cellent reagent  for  preparing  iodine  derivatives  of  the  acetnaphthalides, 
both  a  and  y3.  They  give  the  melting  points  of  the  following  com- 
pounds :—C,oHJ-NHAc  (4  :  1),  197°;  CioH5-N02-I-NHAc  (2:4:1); 
C,oH5-NOo-I-OH  (2:4:  1),  150°  (shrinking  at  147°)  ;  CioH5-XO,-I-OC2H5 
(2:4),  104 — 105°.  The  potassium  salt  of  the  nitroiodonaphthol  has 
also  been  prepared  and  analysed. 

105.  "  The  ethereal  salts  of  the  optically  active  lactic,  chloropropionic, 
and  bromopropionic  acids."    By  J.  Wallace  Walker,  M.A. 

The  methylic,  etbylic,  and  propylic  ethereal  salts  of  active  lactic 
acid  were  prepared  by  the  action  of  the  alkyl  iodides  on  the  an- 
hydrous silver  salt.  From  the  ethereal  lactates  the  corresponding 
bromopropionic  salts  were  prepai-ed  by  the  action  of  phosphorus  penta- 
bromide.  For  both  series  of  salts  there  is  a  constant  difference  in 
rotatory  power,  in  the  first  case  of  5'5°,  in  the  second  of  14'2°, 
between  two  adjacent  members.  The  ethereal  chloropropionates  were 
prepared  by  the  action  of  phosphorus  pentachloride  on  lactic  acid. 
These  bodies  possess  a  high  degree  of  optical  activity,  and  the  values 
given  in  this  paper  are  much  higher  than  those  found  by  Le  Bel, 
Walden,  and  Frankland  and  Henderson  for  such  of  the  substances  as 
they  have  examined.  The  observed  results  do  not  agree  with  Guye's 
hypothesis. 

106.  "Some  new  azo-compounds."    By  Charles  Mills. 

By  the  action  of  nitrosobenzene  on  aniline  dissolved  in  acetic  acid 
azobenzene  is  produced  (Baeyer,  Ber.,  7,  1638).  The  author  has 
extended  this  reaction,  and  has  prepared  the  following  substances  : — 

ra-Acetylamidoazohenzene,  m.  p.  130 — 131°  C.  On  hydrolysis  with 
caustic  soda  it  gives  m-amidoazobenzene,  cr3^stallising  from  light 
petroleum  spirit  in  long,  silky,  orange  needles,  m.  p.  56 — 57°  C. 
Readily  soluble  in  alcohol,  acetic  acid,  ethyl  acetate,  acetone,  chloro- 
form, benzene  and  ether.  CeHs'Nj-Ce'Hi'Nj-CeHs,  di^aradiphenyl- 
disazophenylene,  prepai'ed  by  the  action  of  nitrosobenzene  on  j9-amido- 
azobenzene.  T^-Benzeneazotohiene  formed  by  the  action  of  nitrosobenzene 
on  p-toluidine,  also  by  the  action  of  p-nitrosotoluene  on  aniline. 

The  following  compounds  are  also  described : — 

'p-Benzeneazotoluenesul]j7iom'c  chloride.  ip-Benzeneazo  -  o  -  acettoluide, 
CeHa'CHs'NHAc'NiN'CeHs  (1:2:  4).  m-Amido-^-henzeneazotoluene. 
Benzene-o.azo.o-acettohdde,  C6H4-NHAc,CH3-N:N-C6H5  (1:2:  3).  m- 
Amidobenzene-o-azotoluene,  CsHi'NHj'CHa'Nj'CeHs  (1  :  2  :  3). 


161 


107.  "Some  derivatives  of  Maclurin."     By  C.   S.  Bedford,  and  A.  G. 

PerMn. 

"Wheu  an  aqueous  extract  of  old  fustic  {Mo)-us  tinctorid)  is  treated 
witli  a  solution  of  diazobenzene  sulphate,  a  colouring  matter  is  pro- 
duced. The  chief  constituents  of  old  fustic  are,  morin,  C15H10O7, 
and  maclurin,  CisHuiOg,  only  the  latter  reacts  readily  with  diazo- 
benzene. Benzeneazoraaclurin,  Ci3H806(C6H5*J^2)2,  0-  and  p-toluene- 
azomaclurin,  p-nitrobenzeneazoniaclurin,  and  maclurinazobenzene-^- 
sulphonate  of  sodium  have  also  been  prepared.  These  substances 
dye  wool  and  silk  orange-coloured  to  deep  brown  shades.  Maclurin, 
by  the  action  of  reducing  agents,  yields  phloroglucin  and  proto- 
catechuic  acid,  and  is  considered  to  be  a  pentahydi'oxybenzophenone, 
C6H3(OHVCO-C6H,-(OH)3. 

Phloroglucin  combines  with  2  mol.  props,  of  diazobenzene,  while  no 
reaction  takes  place  between  this  latter  and  protocatechuic  acid. 
The  constitution  of  benzeneazomaclurin  should  therefore  be  thus 
represented, 

OH 
C6H3(OH)o-CO,/^X:X-C5H5 

oh'    J  oh 

CfiH,-N:X 


108.  "  The  constituents  of  '  Artocarpus  integrifolia.' "    By  A.  G.  PerMn 

and  F.  Cope. 

Artocarpus  integrifolia  is  the  well  known  Jack  Fruit,  cultiyated  in 
India,  Burmah,  and  Ceylon.  It  is  much  esteemed  for  carpentry,  and 
is  used  in  conjunction  with  alum  as  a  yellow  dye.  It  contains  a 
yellow  colouring  matter  of  the  formula,  C15H10O7,  identical  with 
morin,  and  a  substance  of  the  formula  C15H12O6,  to  which  the  name 
cyanomaclurin  has  been  giyen.  With  diazobenzene  it  yields  a  com- 
pound, Ci5Hio06(C6H5N2)2,  crystallising  in  scarlet  needles,  which 
dyes  unniordanted  wool  and  silk  orange  to  orange- red  shades,  but 
which  does  not  dye  with  mordants.  When  boiled  with  dilute  acids, 
cyanomaclurin  yields  red-brown  products,  resembling  in  character 
the  so-called  "  anhydrides  "  of  catechin,  which  can  be  produced  from 
this  latter  substance  in  a  similar  way.  That  first  formed  dissolves 
in  hot  water  and  dilute  alkalis,  but  by  longer  treatment  becomes 
more  sparingly  soluble,  and  the  final  product  obtained  is  insoluble  in 
dilute  alkalis  and  the  usual  solvents.  Xo  glucose  is  produced  during 
this  reaction,  so  that  cyanomaclurin  is  not  a  glucoside.  The  atudy 
of  this  substance  v.ill  be  continued. 
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109.  "  Optically  active  methoxy-  and  propoxy-succinic  acids."    By  T. 

Purdie,  F.R.S.,  and  H.  W.  Bolam,  B.Sc. 

The  authors  bave  i^esolved  inactive  methoxy- and  propoxy-succinic 
acids  into  their  active  components,  the  cinchonine  and  strychnine  salts 
being  made  use  of  in  the  case  of  methoxy  succinic  acid,  the  strychnine 
salts  in  the  case  of  the  propoxysuccinic  acid. 

Rotations  of  the  acids  in  -water  and  different  organic  solvents  are 
given,  vpith  the  rotations  of  salts  of  both  acids  in  aqueous  solution. 

110.  "  Ethereal  salts  of  active  methoxy-  and  ethoxy-succinic  acids."  By 

T.  Purdie,  F.R.S.,  and  S.  Williamson,  Ph.D. 

Inactive  methoxy-  and  ethoxy-succinic  acids  were  resolved  into 
their  active  components  by  means  of  their  strychnine  salts.  Obser- 
vations on  the  activity  of  the  various  strychnine  salts  in  aqueous  solu- 
tion "were  made,  and  results  obtained  in  accordance  with  the  law  of 
Oudemans. 

Methyl-,  ethyl-,  propyl-,  and  butyl-,  methoxy-  and  ethoxy-succi- 
nates,  and  the  isopropyl  and  isobutyl  salts  of  ethoxysuccinic  acid, 
were  prepared  by  the  action  of  their  respective  iodides  upon  the  silver 
salts  of  the  acids,  and  their  rotations  observed. 

The  specific  rotations  of  the  active  acids  in  water  and  various 
organic  solvents  were  also  taken.  A  discussion  of  the  results 
obtained  is  contained  in  the  paper. 

111.  "  Note  on  the  production  of  potassium  platinichloride."    By 
E.  Sonstadt. 

Dry  potassium  platinichloride,  when  heated  with  mercury,  is 
decomposed  according  to  the  proportion  of  mercury  used. 

(1.)  2KCl,PtCl4  +  4Hg  =  2KC1  +  Pt  +  4HgCl. 

(2.)  2KCl,PtCU  +  2Hg  =  2KC1  +  Pfc  +  2HgCl2. 

The  decomposition  begins  even  below  100°  C,  and  is  complete  at  a 

lower  temperature   than  is    required  to  expel  from  the  containing 

vessel  the  mercurous  or  mercuric  chloride  produced. 

In  treating  small  quantities  of  the  platinichloride,  the  mercury  is 
placed  in  a  porcelain  crucible,  and  covered  with  platinichloride,  in 
the  proportion  of  about  two  parts  of  mercury  to  one  of  salt.  Heat  is 
applied  very  gently,  to  avoid  loss  through  boiling,  till  the  reaction  is 
complete,  when  the  heat  is  raised  to  expel  the  mercurous  chloride. 

When  larger  quantities  are  decomposed,  the  salt  is  preferably 
triturated  with  the  mercury,  and  gently  heated,  so  as  to  avoid  a  too 
sudden  or  violent  reaction. 

Additional  Notk  bv  Aurnou. — Dry  silver  chloride  is  not  decom- 
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posed  by  mercury,  even  at  a  red  heat ;  nor  when  mixed  or  combined 
with  a  platinum  salt. 

112.  "  Orthobenzoic  sulphinide."    By  William  J.  Pope. 

The  author  finds  that  pure  orthobenzoic  sulphinide  in  large  well- 
defined  crystals  may  be  obtained  from  the  commercial  mixture  known 
as  "  saccharin  "  by  crystallisation  from  acetone.  Crystallographical 
measurements  are  given. 

llo.  "  Derivatives  of  /3-resorcylic  acid."    By  A.  G.  Perkiii. 

The  principal  product  of  the  action  of  methylic  iodide  upon 
/3-resorcylic  acid  is  a  substance  crystallising  in  needles  melting  at 
76—77°,  and  having  the  constitution  C6Ho-Me(0Me)-0H-C00]Me. 
It  appears  probable  that  the  hydroxyl  group  in  ^-resorcylic  acid, 
which  resists  methylation,  is  in  the  o-position  to  the  carboxyl  group. 

The  principal  product  of  the  action  of  ethylic  iodide  upon  /3-resor- 
cylic acid  is  insoluble  in  alkalis,  and  contains  but  two  ethoxy-groups. 
It  has  the  formula  C6H3(OEt)(OH)-COOEt. 

The  action  of  methylic  iodide  upon  resacetophenone  has  been 
studied,  but  the  results  have  been  anticipated  by  Grregor  (JLonatsh, 
1894,  15,  437).  The  principal  product  is  a  substance  having  the 
constitution  C6Ho(0]Me)-(OH)'Me-COCH3,  insoluble  in  alkalis,  and 
resembling  the  results  of  the  action  of  methylic  iodide  upon  /3-resor- 
cylic acid. 

It  appears  probable  that  the  insolubility  of  the  methyl  and  ethyl 
ethers  of  y8-resorcylic  acid  and  resacetophenone,  which  apparently 
contain  a  free  hydi-oxyl  group,  is  due  to  the  fact  that  the  oxygen  of 
this  latter  has  assumed  the  ketonic  form.  The  constitution  of  the 
two  former  substances  would  therefore  be 

OCH3  0C:H5 

%)"    '       U'' 

COOCH3  COOCjFj 

Preliminary  experiments  on  the  methylation  of  gallacetophenone 
have  yielded  a  substance  melting  at  76 — 77°,  apparently  a  dimethyl- 
ether,  C6H2(OMe)2-OH-CO-CH3. 

Gallncetoplienone  oxime,  C6H2(OH)3*CiXOH'CH3,  and  qitinacetopJie- 
none  oxime.,  C6H3(OH)3-C!NOH*CH3,  were  also  obtained. 

114.  "  Note  on  the  gravimetric  estimation  of  maltose  by  Fehling's 
solution."    By  T.  A.  Glendinning. 

The  specific  cupric-reducing  power  of  maltose  possesses  a  difi^erent 
value  according  to  whether  potash  or  soda  is  the  alkali  employed  in 
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the  preparation  of  FeUing's  solution.  Under  the  conditions  of 
experiment  given,  the  reducing  powers  to  be  attributed  to  maltose, 
are : — Soda,  Ka.gs  =  61.         Potash,  Ks.gg  =  64. 

On  making  comparative  analyses  of  starch-transformation  pro- 
ducts with  the  two  kinds  of  Fehling's  solution,  identical  results  were 
obtained,  provided  the  respective  values  of  K  were  used. 

No  such  difference  occurs  in  the  case  of  dextrose  or  of  invert 
sugar. 

115.  "  Studies  in  the  malonic  acid  series."     By  S.  Ruhemann,  Ph.D., 
M.A.,  and  K.  J.  P.  Orton,  B.A. 

The  authors  have  investigated  the  action  of  ammonia,  hydrazine, 
and  phenylhjdrazine  on  dibromomalonamide.  Ammonia  yields  di- 
nminomalonamide,  C(NH2)2(CONH2)2 ;  and  hydrazine  and  phenyl- 
hydrazine  give  the  hydrazone  and  phenylhydrazone  respectively  of 
malonamide. 

Fuming  nitric  acid  acts  on  malonamide  forming  nitromalonamide. 
Aniline,  Avhen  heated  with  nitromalonamide  until  ammonia  ceases  to 
come  off,  yields  diphenylurea. 

On  reduction  of  nitromalonamide  with  sodium  amalgam,  amino- 
irialonic  acid  is  obtained. 

By  permission  of  Professor  Claisen,  the  authors  have  investigated 
the  action  of  hydrazine  hydrate  on  ethyl  ethoxymethylenemalonate. 
They  obtain  a  result  which  does  not  agree  with  that  of  Y.  Rothenberg. 

116.  "  Mercuiy  perchlorates."    By  M.  Chikashig^. 

Mercuric  perch lorate  is  not  anhydrous,  its  composition  being 
Hg(C104)2,6H20.  It  slowly  loses,  in  a  desiccator,  acid  and  water,, 
and  effloresces.  In  the  air  it  is  very  deliquescent  (Serullas).  When 
heated,  it  melts  completely  at  34°  (in  dry  air)  ;  as  the  temperature 
rises  to  150°,  it  very  slowly  decomposes,  giving  off  water  -and  per- 
chloric acid,  while  a  white,  basic  perchlorate,  Hg302(C104)2,  is  left, 
permanent  at  that  temperature.  If  the  salt  is  heated  in  a  long 
narrow  tube,  it  may  be  kept  in  a  bath  at  400°,  for  any  time,  without 
permanent  decomposition,  boiling  freely  and  retaining  its  trans- 
parency, and,  when  cooled,  solidifying  unchanged.  Whilst  heated  it 
is,  however,  continuously  decomposing  into  basic  salt  and  acid  and 
water,  but  as  the  acid  and  water  vapours  condense  and  flow  back, 
the  salt  is  continuously  reformed,  and  presents  only  the  phenomena 
of  ebullition. 

Mercurous  perchlorate  has  the  composition  (HgC10i)2,4H20,  ac- 
cording to  the  author ;  Roscoe  found  6II2O.  In  a  vacuum  desiccator 
it  loses  in  two  weeks  2HaO  and  a  very  little  acid,  and  then  ceases  to 
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lose  weight.  It  is  slowly  decomposed  by  heat,  even  at  100'  or  less, 
in  dry  air,  first  losing  water  and  perchloric  acid,  then  gradually, 
from  150"  upwards,  becoming  mercuric  salt,  and  yielding  chlorides 
and  a  little  chlorate.  It  resembles  mercuric  perchlorate  in  its  decom- 
position, but  does  not  show  the  phenomena  of  fusion  and  ebullition. 
According  to  Roscoe,  mercurous  perchlorate  does  not  lose  weight  in 
a  vacuum  over  sulphuric  acid,  or  at  100^. 

117.  "  a-Ethylene   dihydroxylamine   dihydrobromide."      By  C.  M.  Lux- 

moore,  D.Sc. 

When  ethylene  bromide  is  heated  with  a  solution  of  hydroxylamine 
in  methyl  alcohol  to  100^,  two  mols.  of  the  latter  combine  with  one 
of  the  former  to  form  the  dihydrobromide  of  ethylene  dihydroxyl- 
amine, a  white,  crystalline  substance,  soluble  in  water  and  alcohol, 
insoluble  in  ether.  When  reduced  with  hydriodic  acid,  all  the  nitro- 
gen is  obtained  as  ammonia.     The  constitution  of  the  substance  is 

,       CH,-0-NH,-HBr       ^  .^    ,  .      ,      . 

therefore   i  ,  and  its  formation  lends  some  support  to  the 

CH^'O'^  Ho'ELBr 

view  that  free  hydroxylamine  has  the  structure  OlzXHs. 

Ethylene  oxide  also  reacts  with  hydroxylamine,  forming  apparently 

the  base  corresponding  with  the  hydrobromide  described  above. 

118.  "  The  alleged  isomerism  of  potassium  nitrososulphate." 
By  C.  M.  Luxmoore,  D.Sc, 

Potassium  nitrososulphate,  whether  prepared  by  the  absorption  of 
nitric  oxide,  by  potassium  sulphite,  or  by  the  absorption  of  a  mixture 
of  sulphur  dioxide  and  nitric  oxide  by  potassium  hydroxide,  has 
always  the  same  properties.  Hantzsch's  silver  salt,  (KAgSX205), 
has  been  obtained  from  specimens  prepared  in  these  different  ways, 
and  showed  the  characteristic  behaviour  described  by  him. 

Potassium  nitrososulphate  reaches  a  temperature  of  about  134^  (as 
indicated  by  a  thermometer  embedded  in  the  salt)  before  it  explodes, 
the  gradual  and  quiescent  decomposition  into  potassium  sulphate  and 
nitrous  oxide  that  precedes  the  explosion  furnishing  the  heat  that 
raises  the  temperature  of  the  substance  above  that  of  the  bath  in 
which  it  is  heated. 

Pelouze's  account  of  the  properties  of  this  substance  can  be  com- 
pletely reconciled  with  the  recent  observations  of  Hantzsch  and  of 
Divers  and  Haga,  with  the  exception  of  the  statement  that  it  loses 
no  weight  when  heated  to  110%  which  is  evidently  a  mistake.  Five 
minutes'  heating  below  105^  causes  a  loss  of  weight  of  2^  per  cent. 

There  is  no  evidence  to  warrant  the  suggestion  of  Hantzsch  that 
Raschic's  first   salt  is  isomeric  with  potassium  nitrososulphate,  nor 
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can  it  be  regarded  as  identical  witli  the   salt  pi'epared.  by  Davy  and. 
Pelonze. 

119.  "On  the  freezing  points  of  silver  and  gold."     By  C.  T.  Heycock, 
F.R.S.,  and  F.  H.  Neville. 

The  authors  draw  attention  to  the  close  agreement  between  the 
determination  of  the  freezing  point  of  gold,  by  Callendar,  in  1892, 
and  their  own  determinations  in  1894.  The  platinum  temperatures 
differ  by  a  few  degrees,  but,  when  reduced  to  the  scale  of  the  air 
thermometer  by  the  same  method,  the  two  results  do  not  differ  by 
more  than  one  degree.  The  authors  further  consider  the  influence  of 
various  gases  on  the  fi-eezing  point  of  silver.  They  find  that  the 
highest  and  steadiest  freezing  points  are  obtained  in  the  presence  of 
free  hydrogen  or  of  coal  gas,  and  that  nitrogen  or  carbon  dioxide 
produce  little  or  no  depression.  They  find  that  the  well-known 
effect  of  oxygen  on  the  freezing  point  of  silver  may  amount  in 
extreme  cases  to  a  depression  of  20°  C,  but  that  the  oxygen  cau  be 
removed  by  the  action  of  nitrogen  or  hydrogen. 


November  7th,  1895.     Mr.  A.  G.  Vernon  Harcourt,  President,  in  the 

Chair. 

Messrs.  A.  F.  Fuerst,  T.  F.  H.  Gilbard,  E.  T.  Read,  and  A.  Stans- 
field  were  formally  admitted  Fellows  of  the  Society. 

Certificates  were  read  for  the  first  time  in  favour  of  the  Eai'l  of 
Berkeley-,  Boars  Hill,  Abingdon  ;  Messrs.  Arthur  Jenner  Chapman, 
Burleigh  House,  Yerbury  Road,  Upper  Holloway ;  George  Bertram 
Cockburn,  B.A.,  St.  George's  Hospital,  S.W. ;  Charles  Crocker,  St. 
Peter's  Road,  Cockett,  Swansea;  Gurney  Cuthbertson,  69,  Shoreham 
Street,  Sheffield  ;  "William  Dixon,  102,  Spring  Sti'eet,  Bury,  Lanes. ; 
Patrick  Joseph  D.  Fielding,  8,  St.  Joseph's  Place,  Cork;  James 
Gardner,  80,  Heaton  Terrace,  Middleton,  near  Manchester;  Edward 
Graham,  B.Sc,  Dalton  Hall,  Manchester ;  Edgar  Septimus  Hanes, 
108,  Alexandra  Road,  St.  John's  Wood,  N.W. ;  Thomas  Hawkins 
Percy  Heriot,  23,  Wolseley  Road,  Crouch  End,  JS". ;  Frederick  Arthiu* 
Hillard,  B.A.,  1,  Upper  Tichborne  Street,  Leicester;  Arthur  Edward 
Holme,  M.A.,  3,  Ash  Terrace,  Savile  Town,  Dewsbury  ;  Alfred  James, 
18,  St.  Andrews  Drive,  Pollokshields,  N.B.  ;  Frederick  Edward 
Johnson,  16,  Stanley  Terrace,  West  Park,  Hull ;  Leonard  P.  Kinni- 
cutt,  Ph.D.,  &c.,  Worcester,  Mass.,  U.S.A.;  Walter  Mansfield, 
Trafalgar  House,  Broughton,  Lanes. ;    Cecil  Massey,  Lyndon  House, 
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Lenton  Boulevard,  Nottinghara  ;  James  McCreatli,  4,  Lombai'd  Court, 
E.G.;  David  James  Morgan,  10,  !N"ortliamptou  Place,  Swansea; 
Herbert  Peck,  Wigan  Road,  Ormskii'k ;  "William  Round,  45,  St. 
Peter's  Road,  Handsworth,  Birmingham  ;  Clarence  Arthur  Seyler, 
B.Se.,  31,  Windsor  Terrace,  Swansea;  Matthew  Smith,  B.A.,  Aston 
Hall,  Preston  Brook,  Cheshire ;  Frank  Robert  Stephens,  Idris  & 
Co.,  Camden  Town,  N.W.  ;  George  Stone,  Sydney,  X.S.W  ;  Albert 
Thorpe,  Charnwood  House,  Sleaford  Road,  Preston ;  John  Williams, 
B.A.,  Wesley  College,  Sheffield;  Thomas  Rowland  Wingfield,  43, 
Dorset  Street,  Bolton;  William  Chattaway,  Apothecaries  Hall, 
Blackfriars,  E.C.;  Martin  Priest,  Apothecaries  Hall,  Blackfriars,  E.C. ; 
William  Oakes  Kibble,  Norton  Villa,  Buckhurst  Hill,  Essex. 

The  President  announced  that  the  following  telegram  had  been 
sent  to  Madame  Pasteur  on  the  death  of  her  husband,  M.  Louis 
Pasteur,  in  October  last  — 

"  Madame  Pasteur,  Institut  Pasteur,  Rue  Dutot,  Paris. 

"  The  Chemical  Society  of  London,  in  common  with  the  entire 
scientific  world,  mourns  the  loss  of  its  illustrious  Foi'eign  Member 
and  begs  to  express  to  you  its  deepest  sympathy, 

"  Yerxox  Haecourt,  President. 

"  T.  E.  Thorpe,  Treasttrer. 

"  John  M.  Thomson,  t 

"  Wyndham  R.  Dunstan,    \>  Secretaries,'' 

"  R.  Melpola,  J 

and  that  the  following  Address  had  been  presented  on  behalf  of  the 
Society  by  Dr.  Frankland  to  the  Institute  of  France  on  the  occasion 
of  its  Hundredth  Anniversary  : — 

"  The  leading  men  of  the  French  nation  in  Literature,  Science, 
and  Art  celebrate  to-day  the  hundredth  anniversary  of  a  great  event. 
There  had  perished  in  the  throes  of  the  revolution  a  group  of 
Academies  which  for  more  than  a  hundred  years  had  shed  lustre 
upon  France,  and  had  conti^ibuted  among  the  foremost  to  the  general 
advance  of  mankind.  It  was  an  eclipse  of  which  the  darkness  coiild 
not  last  long.  Two  years  later,  on  the  25th  of  October,  1795,  the  law 
was  passed  which  revived  the  Academies  and  combined  them  in  the 
Institute. 

"  The  Chemical  Society  of  London,  born  half  a  century  later  and 
representing  one  of  the  sciences  which  are  united  under  the 
Academic  des  Sciences  Mathematiques  et  Physiques  desire  on  this 
occasion  to  record  their  sense  of  the  splendid  additions  to  chemical 
knowledge  and  thought  which  have  been  made  by  members  of  the 
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French  Academy.  They  respectfully  offer  to  the  Institute  theii^ 
congratulations  on  what  has  been  achieved,  to  which  they  must  now 
add  their  sympathy  and  regret  for  those  who  have  passed  away, 
thinking  especially  of  the  recent  loss  which  science  and  humanity 
have  sustained  by  the  death  of  the  illustrious  Pasteur. 

'^President.  A.  Yernon  Harcol'RT. 

/-""^X        "  Treasurer.  T.  E.  Thorpe. 


(       Seal.      ] 


"  Honorary  Secretaries. 


John  M.  Thomson. 


\  I  xionorary  ^secretaries,  s  „^  t,     -r^ 

\  y  l   \ V  YXDHAM    R.    DUXSTAN. 

"  Foreign  Secretary.  Raphael  Meldola." 

October  25th,  1895. 

Of  the  following  papers  those  marked  *  were  read : — 

*120.  "  On  flame  temperatures  and  the  acetylene  theoiy  of  luminosity."' 
By  Arthur  Smithells,  B.Sc. 

The  anthor  has  submitted  to  experimental  and  critical  examination 
the  acetylene  theory  of  luminous  hydrocarbon  flames  advocated  by 
Lewes  (Trans.,  1895,  61,  322  ;  Froc.  Boy.  Soc,  1895,  57,  450),  and 
concludes  that  it  is  untenable. 

Details  of  the  measurement  of  the  temperatures  of  different  parts 
of  hydrocarbon  flames  by  means  of  the  Le  Chatelier  thermo-couple 
are  given.  It  is  shown  that  to  obtain  readings  of  any  value  the 
wires  constituting'  the  couple  must  be  bent  so  as  to  fit  the  particular . 
region  of  the  flame  in  which  the  measurement  is  desired,  and  that  if 
the  sheet  of  flame  be  thin,  even  this  precaution  is  insufficient.  The 
exploration  of  an  ordinary  flat  coal-gas  flame  gives  evidence  of  no 
sudden  change  of  temperature  in  a  vertical  plane.  Sadden  changes- 
are  found,  however,  when  the  couple  is  moved  from  the  middle  of 
the  flame  outwards  in  a  horizontal  plane,  and  the  mantle  has  a  tem- 
perature higher  than  the  melting  point  of  platinum. 

The  author  considers  Lewes's  description  of  the  distribution  of 
zones  in  flames  to  be  based  on  erroneous  temperature  measure- 
ments, and  finds  no  evidence  of  such  a  local  condition  of  temperature 
as  would  point  to  the  decomposition  of  acetylene.  The  conclusion  in. 
favour  of  the  acetylene  theory,  based  on  the  comparative  luminosity 
of  the  ethylene  and  acetylene  flames,  is  attributed  to  neglect  of  the 
consideration  that  in  the  latter  there  is  a  higher  temperature  and  a 
greater  relative  amount  of  carbon.  The  indirect  evidence  derived 
from  the  behaviour  of  cyanogen  is  stated  to  arise  from  the  yellow 
ammonia  flame-  having  been  mistaken  for  one  containing  solid 
carbon.  The  theoretical  arguments  based  on  ther mo- chemical  con- 
siderations are  adversely  criticised. 
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The  author  maintains  that  the  luminosity  of  hydrocarbon  flames, 
including  the  flame  of  acetylene,  can  be  adequately  explained  on 
the  older  theory  of  their  structure  confirmed  and  extended  by  his 
earlier  experiments  (Trans.,  1892,  61,  217).  According  to  this  view, 
a  luminous  flame  is  invested  by  a  sheath  of  gas  in  non-luminou.s  com- 
bustion. This  sheath,  which  is  double  at  the  lower  part,  corresponds 
to  the  two  cones  of  a  Bunsen  flame,  and  produces  an  exceedingly 
high  temperature.  The  gas  within  this  sheath  is  intensely  heated  as 
it  ascends,  and  is  gradually  decomposed  so  as  to  furnish  a  sheet  of 
carbon  particles,  becoming  more  and  more  numerous.  These  glow 
partly  by  heat  and  partly  by  combustion;  the  higher  the  tempera- 
ture of  the  non-luminous  sheath,  and  the  greater  the  relative  number 
cf  particles,  the  brighter  Avill  be  the  flame.  This  is  well  seen  in  the 
case  of  acetylene.  The  author  believes  that  the  precise  steps  in  the 
decomposition  of  a  hydrocarbon  by  which  carbon  is  deposited  are  at 
present  unascertainable  by  any  direct  means,  but  as  the  glow  of  the 
carbon  particles  in  a  hydrocarbon  flame  is  in  no  case  greater  than 
that  acquired  by  a  platinum  wire  immersed  in  the  same  region,  he 
considers  that  there  is  no  ground  for  supposing  that  the  endothermic 
decomposition  of  acetylene  (of  which  substance  only  a  very  small 
quantity  has  been  found  in  the  flame  gases)  plays  any  appreciable 
part  in  the  phenomenon. 

*121.  "A  new  series  of  hydrazines."    By  Frederick  D.  Chattaway,  BA., 
and  Harry  Ingle,  B.Sc. 

Primary  and  secondary  hydrazines  have  proved  such  important 
substances  that  other  substituted  derivatives  of  hydrazine  have 
scarcely  been  studied. 

Theoretically,  hydrazine  should  yield  five  series  of  substituted  deri- 
vatives, of  which  only  three  are  known,  the  primary,  the  secondary 
symmetrical,  and  the  secondary  unsymmetrical.  No  simple  method 
of  obtaining  members  of  the  other  series  has  hitherto  been  described, 
and  the  authors  have  undertaken  their  investigation. 

The  quaternary  hydrazines,  -which  are  dealt  with  in  the  paper, 
can  be  obtained  by  a  simple  general  reaction  from  the  secondary 
amines. 

The  secondary  amine  is  treated  with  sodium  or  sodium  ethylate, 
whereby  the  hydrogen  atom  is  replaced  by  sodium,  Rj^H  +  Xa  = 
Ro^^a,  +  H.  The  equivalent  quaatity  of  iodine  is  then  allowed  to 
act  upon  the  sodium  compound,  when  the  sodium  atoms  are  with- 
drawn, and  the  two  substituted  amido-gronps  unite  to  form  the  qua- 
ternary hydrazine,  RoX-Na  +  L  -h  Na-NR.  =  R^^^-XRo  -|-  2N'aI. 

The   aromatic  quaternary  hydrazines  which  have  been  so  far  more 
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especially  studied  are  stable,  -well-ci-ystallised  compounds,  wliicli  are 
not  easily  oxidised  and  are  scarcely  if  at  all  basic.  Their  percentage 
composition  and  the  molecular  weights  obtained  by  Raoult's  method, 
using  benzene  as  a  solvent,  agree  well  with  the  theoretical. 

Tetraphenyl  hydrazine,  (C6H5)2N*X(C6H5)2,  obtained  by  the  above 
reaction  from  diphenylaniine,  crystallises  in  long,  orthorhombic 
prisms,  m.  p.  147°.  It  is  easily  soluble  in  benzene,  chloroform,  and 
acetone,  and  dissolves  in  cold  concentrated  sulphuric  acid,  giving  a 
deep  purple  solution. 

Tetra-\)-tolyl  hydrazine,  (C6H4GH3)2N*N(C6H4CH3)2,  prepared  from 
di-p-tolylamine,  crystallises  in  large,  pale  yellow  monoclinic  prisms 
or  tables,  m.  p.  138°.  It  is  easily  soluble  in  benzene,  acetone,  and 
chloroform,  and  dissolves  in  cold  concentrated  sulphuric  acid,  giving 
a  brilliant,  azure  blue  solution. 


122.  "  The  action  of  certain  acidic  oxides  on  salts  of  hydroxy-acids. 
Part  II."    By  G.  G.  Henderson,  D.Sc,  M.A.,  and  David  Prentice. 

The  action  of  antimonious  and  arsenious  oxides  upon  salts  of  citric, 
malic,  lactic,  and  mucic  acids  has  been  studied,  and  several  new  salts 
have  been  prepared,  the  oxide  being  heated  with  solutions  of  salts  of 
those  acids  for  varying  periods,  and  the  compounds  formed  precipi- 
tated by  alcohol  or  separated  by  crystallisation. 

With  citrates  of  potassium,  sodium  and  ammonium,  antimonious 
oxide  gave  compounds  of  the  general  formula  SbOM'3(C6H607)2".rH30, 
which  are  all  crystalline  and  readily  soluble  in  water.  A  sparingly 
soluble  barium  salt,  SbOBa3(C6H6O7)3*10H2O,  was  obtained  by  pre- 
cipitation, and  from  it  a  very  soluble  crystalline  compound  of  the 
probable  formula  OH'Sb!(C6H707)2  was  prepai-ed.  Arsenious  oxide 
gave  similar  compounds  with  citrates  of  the  alkalis.  They  have  the 
general  formula  AsOM'3(C6H607)2M'H20,  are  crystalline,  and  dissolve 
freely  in  water. 

Both  antimonious  and  arsenious  oxides  dissolve  in  boiling  aqueous 
solutions  of  alkaline  malates.  A  well  crystallised  antimony  com- 
pound, whose  simplest  formula  is  (SbO)3KiH(C4H505)6'3H20,  was 
prepared,  but  no  corresponding  arsenic  compounds  have  yet  been 
obtained,  owing  to  their  instability. 

lioiiing  solutions  of  lactates  of  the  alkalis  and  of  bai'ium  readily 
dissolve  both  antimonious  and  arsenious  oxides,  and  alcohol  precipi- 
tates colourless  syrups,  containing  large  quantities  of  unaltered 
lactates. 

Compounds  of  the  oxides  with  mucates  were  also  prepared,  though 
with  some  difficulty.  Two  antimony  compounds  of  the  formuiaj 
2SbOKC6H808-KC6H30s-6H20  and  SbOKCH^O^^HsO  were  obtained 
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in  tlie  form  of  sparingly  soluble  crystalline  powders.  An  arsenic 
compound  corresponding  to  the  second  of  these  -was  likewise  ob- 
tained. 

These  substances  might  be  regarded  as  double  citrates,  malates, 
(tc,  containing  the  radicles  (SbO)'  and  (AsO)',  but,  if  so,  then  in  all 
probability  those  radicles  replace  the  hydrogen  of  alcoholic  hydroxyl 
groups,  and  not  the  hydrogen  of  carboxyl  groups  as  in  the  foraiation 
of  salts,  for  otherwise  it  is  difl&cult  to  understand  why  hydroxy-acids 
alone  seem  to  have  the  power  of  forming  such  compounds.  On  the 
other  hand,  they  might  be  regarded  as  salts  of  acids  derived  from 
antimonious  or  arsenious  acids  by  replacement  of  two  of  the  hydroxyl 
groups  of  those  acids  by  organic  acid  radicles,  as  is  the  case  with 
the  antimonio-  and  arsenio-tartrates.  The  formulae  of  such  acids 
would  be,  for  antimonio-citric  acid  OH"Sb!(C6H707)3,  for  antimonio- 
malic  acid  OH'Sb;(CiH505)2,  for  antimonio-mucic  acid,  OH'SbiCeHeO^; 
the  formulas  of  the  arsenious  acid  derivatives  would  be  similar  ta 
these.  In  the  case  of  some  at  least  of  the  new  compounds  this  view 
appears  preferable. 

123.  "  Sodium  nitrososulphate."    By  E.  Divers,  F.R.S.,  and  T.  Haga. 

Sodium  nitrososulphate,  being  a  very  soluble  salt,  does  not  crystallise 
out  when  even  the  strongest  solution  of  sodium  sulphite  is  treated 
with  nitric  oxide.  But  if  the  solution,  after  this  treatment  has  been 
continued  long  enough,  be  deprived  of  most  of  its  sodium  sulphate 
by  freezing  out,  and  be  then  evaporated  in  a  vacuum  to  a  very  small 
volume,  sodium  nitrososulphate  is  deposited  in  crystals. 

It  is  an  anhydrous  salt,  forming  very  minute  crystals,  which  in  the 
solution  adhero  together  in  opaque  crusts.  The  salt  is  slightly 
alkaline  to  litmus,  and  tastes  much  like  common  salt.  It  is  exceed- 
ingly soluble  in  water  and  very  unstable,  wet  or  dry.  In  the  dry 
state,  in  which  it  can  be  obtained  in  a  desiccator,  and  at  the  common 
temperature,  it  rapidly  decomposes  on  exposure  to  (damp)  air, 
becomes  nearly  as  hot  as  slaking  lime,  and  gives  off  large  quantities 
of  nitrous  and  nitric  oxides.  The  residue  consists  of  sodium  sulphate 
and  sulphite.  It  thus  behaves  at  the  common  temperature  as  potas- 
sium nitrososulphate  only  does  when  heated  to  about  100°. 
■  In  solution  in  water  it  continuously  decomposes,  like  the  potassium 

^^  salt,  into  sulphate  and  nitrous  oxide.  A  little  sodium  hydroxide 
^H  greatly  retards  this  decomposition  in  water,  but  if  a  solution  of  the 
^H  salt  containing  sodium  hydi^oxide  is  heated  to  boiling,  the  salt 
^r  decomposes  freely  into  nitric  oxide  and  sulphite.  This  behaviour  is 
^v      unlike  that  of  the  potassium  Siilt. 

^L  Its  composition,  which  was  indirectly  determined  quantitatively,  is. 
K   Na-0N:N0-S03Na. 
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124.  "  The   constitution  of  nitrososulphates."     By  E.  Divers,  F.R.S., 

and  T.  Haga. 

Potassium  nitrososulphate  in  aqueous  solution  becomes  strongly 
alkaline  when  mixed  Avith  a  little  alcoliol.  This  is  due  to  the  salt  and 
the  alcohol  partly  decomposing  into  potassium  ethyl  sulphate,  nitrous 
oxide,  and  potassium  hydroxide.  The  primary  reaction  is,  beyond  a 
doubt,  one  in  which  potassium  hydrogen  hyponitrite  is  produced, 
along  Avith  the  potassium  ethyl  sulphate,  although  none  can  be 
detected ;  but  then  its  formation  proceeds  here  very  slowly,  and 
certainly  not  faster  than  it  is  known  to  decompose  of  itself  into 
potassium  hydroxide  and  nitrous  oxide. 

This  reaction  is  peculiarly  interesting,  for  in  it  alcohol  decom- 
poses a  sulphate  in  alkaline  solution,  and  liberates  potassium 
hydi'oxide,  though  indirectly.  The  occurrence  of  this  reaction,  taken 
with  other  properties,  solves  the  problem  of  the  constitution  of  the 
nitrososulphates.  They  are  anhydro-double  salts  of  hyponitrous  and 
sulphuric  acids,  which  hydrolyse  into  the  acid  salts  of  these  acids,  the 
the  acid  salts  simultaneously  changing  into  normal  sulphate,  nitrous 
oxide,  and  water.  They  are  analogous  to  the  thiosulphates,  the 
hyponitrite  radicle  acting  as  sulphur  does  in  them.  Thus  we  see 
calcium  thiosulphate  and  sodium  nitrososulphate  forming  themselves 
from  the  sulphite  of  their  metal  and  decomposing  into  it  again, 
under  precisely  similar  conditions.  !N"itrososulphates  are,  however, 
true  sulphates,  as  their  reactions  with  alcohol  and  with  acidi6ed 
barium  chloride  show,  their  nitrogen  being  united  to  their  sulphur 
only  though  an  atom  of  oxygen,  KONj'O-SOaK. 

125.  "  Normal  hexane  from  light  petroleum  (petroleum  ether)."    By 
G.  L.  Thomas,  B.Sc,  and  Sydney  Young,  D.Sc,  F.R.S. 

Havinor  devised  an  improved  form  of  dephlegmator  (Chevi.  Neivs, 
'71,  177)  we  determined  to  attempt  the  separation  of  a  pure  paraffin 
from  "petroleum  ether"  in  the  same  way  that  ethyl  acetate  was 
separated  from  a  mixtui-e  of  methyl,  ethyl,  and  propyl  acetates  {Phil. 
Mag.,  1894,  8). 

Each  fractiim  was  ^^'eighed,  and  its  temperature  range  noted  and 
corrected  for  the  tbermometric  error  and  for  the  diffei-ence  between 
the  barometric  reading  and  7G0  mm.  The  ratio  of  the  weight  of  any 
fraction  (Aiy)  to  its  temperature  range  (A^)  gives,  as  a  rule,  a  mea- 
sure of  the  purity  of  the  liquid,  though  in  the  early  fractionations  of 
a  complex  mixture  this  cannot  be  relied  on. 

Thus,  in  the  4th  fractionation  the  fraction  coming  over  between 
65*0°  and  66"0°  had  the  highest  value  of  Aw/A^,  whereas  in  the  16th 
fractionation   the  corresponding  fraction    (G5"0°  to  6G"85°)   had   the 
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lowest  value.  At  an  early  stage  of  the  ^York  it  appeared,  thei-efore, 
as  tliougli  a  single  substance  boiling  at  about  65°  or  66°  was  being- 
separated  from  liquids  boiling  at  much  higher  and  lower  temperatures 
(above  90°  and  below  40°)  ;  but  the  later  fractionations  showed  that 
instead  of  a  single  substance  boiling  at  about  65°  or  66°,  there  were 
really  two  liquids — one  boiling  at  69°,  and  the  other  at  about  61° 
(normal  and  iso-hexane). 

As  the  number  of  fractions  was  very  large,  it  was  decided  after  the 
16th  fractionation  to  proceed  only  with  the  separation  of  normal 
hexane,  and  after  31  preliminary  fractionations  it  was  considered  that 
the  sepai'ation  had  proceeded  far  enough  for  the  final  series  of  fractiona- 
tions to  be  undertaken,  as  in  the  case  of  ethyl  acetate  (loc.  cit.).  The 
hexane  obtained  by  the  final  fractionation  of  the  fractions  boiling  at 
and  above  69"05°,  when  distilled  from  phosphorus  pentoxide,  boiled  at 
69*1°,  or  only  01°  higher  than  the  hexane  prepared  from  propyl- 
iodide,  but  its  sp.  gr.  at  0°  (0'68478)  was  1'15  per  cent,  higher.  The 
hexane  was  then  treated  with  a  mixture  of  concentrated  sulphuric 
and  nitric  acids,  when  considerable  heat  was  evolved,  and  the  acid 
became  yellow,  and  was  found  to  contain  some  m-dinitrobenzene  in 
solution.  The  impurity  present  was  therefore  benzene  or  possibly 
hexanaphthene,  or  both. 

The  remaining  high  boiling  fractions  were  treated  with  the  mixed 
acids  and  were  refractionated ;  the  low  boiling  fractions  also  were 
treated  in  the  same  manner  before  their  final  fractionation,  and  in 
every  case  it  was  found  that  7?i-dinitrobenzene  was  formed. 

By  further  long  continued  treatment  of  the  two  specimens  of  hexane 
with  the  mixed  acids  and  subsequent  distillation,  a  quantity  was 
finally  obtained  boiling  at  69'05°  and  Aviththe  sp.  gr.  0'67813  at  0°,  or 
only  0"17  per  cent,  higher  than  that  of  pure  hexane. 

The  vapour  pressures  and  specific  volumes — as  liquid  and  as  satu- 
rated vapour — were  determined  at  a  few  temperatures,  and  the 
critical  temperature  and  pressure  were  also  observed  ;  the  results 
differed  but  slightly  from  those  obtained  with  the  hexane  from  propyl 
iodide.     The  critical  constants  of  both  specimens  are  given  below. 

Critical  Critical 

temperature.  pressure. 

Hexane  from  petroleum  ether. .  . .      235"15°  22560 

Hexane  from  propyl  iodide 234'8  22510 

The  hexane  was  evidently  very  nearly  pure,  but  the  separation  of 
this  paraffin  from  petroleum  ether  is  only  possible  by  long  continued 
fractional  distillation  with  an  efficient  dephlegmator,  and  by  removal 
of  benzene  or  hexanaphthene  with  nitric  and  sulphuric  acids. 
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126.  "  The  vapour  pressures,  specific  volumes,  and  critical  constants  of 
normal  hexane."  By  G.  L.  Thomas,  B.Sc,  and  Sydney  Young, 
D.Sc,  F.R.S. 

The  normal  hexaue  'employed  was  obtained  from  Kahlbaum  and 
prepared  by  the  action  of  sodium- on  propyl  iodide.  It  was  purified 
by  treatment  with  concentrated  nitric  and  sulphuric  acids  and  subse- 
quent fractional  distillation. 

The  boiling  point  at  760  mm.  is  69"0°,  and  the  specific  gravity  at  0° 
is  0"67696.     The  critical  constants  are, 

Critical  temperature 234'8° 

Critical  pressure 22510  mm. 

Critical  volume  of  a  gram  .  .      4'268  c.c. 

The  vapour  pressures  and  the  volumes  of  a  gram — as  liquid  and  as 
saturated  vapour — were  determined,  and  a  limited  number  of  observa- 
tions of  pressiu'e  and  volume  of  unsaturated  vapour  were  made  at  a 
series  of  temperatures  with  the  object  of  finding  whether  the  isochors 
showed  any  indication  of  curvature.  As  in  the  case  of  isopentane  (in 
about  the  same  volume  region)  the  isochors  were  found  to  be  very 
slightly  curved,  the  values  of  dpjdt  diminishing  with  rise  of  tempera- 
ture. The  deviations  from  constancy  become  smaller  as  the  volume 
increases. 

The  absolute  temperatures  and  molecular  volumes  of  liquid  and 
saturated  vapour  were  read  from  the  curves  at  a  series  of  pressures 
"  corresponding  "  to  those  given  in  previous  papers,  and  the  ratios  of 
the  absolute  temperatures  and  of  the  volumes  to  the  critical  constants 
were  calculated.  These  ratios  agree  with  those  of  isopentane  and 
benzene ;  normal  hexane  therefore  belongs  to  Grroup  I  in  the  classifi- 
cation of  substances  previously  adopted  (Trans.,  63,  1257 ;  Phil. 
Mag.,  1894,  1),  and  the  molecules  of  the  liquid  are  probably  simple 
like  those  of  the  gas. 

The  absolute  temperature  ratios  at  corresponding  pressures  are 
higher  for  hexane  than  for  isopentane ;  in  this  respect  the  paraffins 
.seem  to  resemble  the  esters  (Trans.,  63,  1252),  for  which  the 
ratios  increase  without  exception  with  rise  of  molecular  weight. 
In  the  case  of  the  esters,  the  volume  ratios  appear  to  be  independent 
of  molecular  weight,  but — for  isomeric  compounds — to  depend  to  some 
extent  on  the  constitution.  It  seems  probable  that  this  may  also  be 
the  case  for  the  two  paraffins  studied,  but  an  investigation  of  other 
paraffins  will  be  necessary  before  these  points  can  be  decided. 

The  ratio  of  the  actual  to  the  theoretical  density  at  the  critical 
point  is  3"83,  the  mean  value  for  the  other  members  of  Group  I, 
including  carbon  dioxide  (Amagat)  and  isopentane  being  3'75. 
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127.  "  Acidylthiocarbimides."    By  Augustus  E.  Dixon,  M.D. 

This  paper  gives  an  account  of  farfclier  experiments  (see  Dixon  and 
Doran,  Trans.,  1895,  67,  565)  on  the  production  of  thiocarbimides 
containing  acidic  radicles.  By  heating  the  chloride  of  valerianic  or 
of  cinnamic  acid  with  lead  thiocyanate  in  presence  of  anhydrous  ben- 
zene, valeryl  or  cinnatnoyl  thiocarbimide  is  formed,  and  passes  into 
solution.  Both  these  thiocarbimides  have  a  slightly  pungent  odour, 
and  attack  the  eyes,  causing  a  flow  of  tears,  the  former  being  especially 
active.  They  are  readily  desulphurised  by  lead  or  silver  salts,  but 
decompose  in  presence  of  water,  yielding  thiocyanic  acid,  together 
with  the  acid  characteristic  of  the  thiocarbimide,  Ph"CH!CH"CO*NCS 
+  H2O  =  HSCX  +  PhCH:CH-COOH.  By  bringing  the  solutions 
into  contact  with  ammonia,  amines,  or  ethyl  alcohol,  the  correspond- 
ing thioureas,  thiocarbamides,  or  thiourethanes,  respectively,  are  pro- 
duced. 

The  following  compounds  are  described  : 

ah-Valerylphenylthiocarbamide,  BuCO'NH'CS'XHPh  ;  sym.  valeryl- 
phenyhirea,  BuCO-NH"CO"XHPh ;  ah-valerylorthotolylthiocarhamide, 
BuCO'NH*CS-NH-o-To  ;  sym.  valerylorthotolylurea;  Skh-valerylpara- 
tolyltMocarhamide,  BuCO*XH-CS*NH-j9-To ;  valeryl-x.naphthyUhio- 
carhamide,  BuCO'NH'CS-XH'aXapt ;  Ji-valeryl-u-benzylphenyUhiotu-ea, 
PhCH3-N(Ph)-C(SH):N-C0Bu;  valerylthiourea,  CSN^Hs'COBu; 
raleryl-IJ-thioitrethane,  BuCO'XH-CS'OC.Ha ;  ah-cinnamoylphe7iyWtio- 
carh amide,  PhCH!CH'CO*NH'CS'XHPh  ;  ah-ciiinamoylorthotolylthio- 
carhamide,  PhCHICH'CO'XH'CS'N^H-o-To;  zh-cinnamoylparatolylthio- 
carhamide,  PhCHiCH'CO'NH'CS'XH-p-To  ;  ah-cinnamoylalphanaph- 
thylthiocarbamide,  PhCH!CH'CO"XH'CS*NHaXapt ;  cinnamoylthio- 
urea,  CSNsHa'COCHiCHPh;  PhCH.'CH-CO-NH-CS-OCHs,  cinnamoyl- 
fi-tliiour ethane.  All  the  thioureas  above-named,  with  the  exception 
of  the  valerylbenzoylphenyl  compound,  are  desulphurised  by  heating 
with  alkaline  lead  tartrate. 

It  is  pi'oposed  to  extend  these  experiments  with  lead  thiocyanate, 
in  the  hope  of  obtaining  thiocarbamides  derived  from  other  acids 

tthan  those  only  containing   the  group   CO-Cl ;  for  example,  picric, 
phenylsulphonic,  aad  ethylsulphui"ic  acids. 


128.  "  Some  constituents  of  the  root  of  '  Polygonum  Cuspidatum.' " 
By  A.  G.  PerMn. 

Polygonum  cuspidatum  is  a  native  of  China  and  Japan,  and  flourishes 
in  parts  of  India  and  Russia.  The  freshly  gathered  roots  consist  of  a 
thick,  succulent  bark  of  an  orange-red  colour,  and  a  central,  woody 
portion  of  a  light  yellow  tiot. 

The  pi^incipal  constituent  of  the  root  bark  was  found  to  be  a  glu- 
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coside,  C21H20O10,  crystallising  in  lustrous,  yellow  needles  meltinor  at 
202 — 203".  On  hydj-olysis,  this  yielded  61"82  per  cent,  of  a  product 
"v\"hiclL  was  recognised  as  emodin,  the  reaction  C21H20O10  +  H2O  = 
C15H10O3  +  CeHjoOe  requiring  625  percent,  of  emodin.  This  glucoside, 
lor  which  the  name  cuspidaiin  is  proposed,  differs  considerably  in 
properties  from  frangulin,  C21H20O9,  the  glucoside  of  emodin  which  is 
contained  in  the  bark  of  the  Hhamniis  francjula. 

A  second  glucoside  was  also  isolated,  but  in  too  small  quantity  for 
analysis.  On  hydrolysis,  it  yielded  a  cry.stalline  substance  melting 
at  199°,  -which  by  treatment  with  sulphuric  acid  at  160°  was  con- 
verted into  emodin.  It  was  found  to  be  identical  Avith  the  emodin 
monomethyl  ether  previously  isolated  from  the  root  bark  of  Ventilago 
madraspatarrKB  (Trans.,  1894,  923).  The  other  substances  found 
"were  a  small  amount  of  free  emodin  and  a  wax  which  crystallised  in 
colourless  leaflets  melting  at  13-i — 135".  This  latter  was  found  to 
be  identical  with  the  wax  CisH2sO,  present  in  the  root  bark  of  the 
Morinda  umhellata  (Trans.,  1894,  854). 

An  examination  is  being  carried  out  of  the  constituents  of  the  roots 
of  the  Polygonum  historta  and  Rumex  nepalensis,  which  are  closely 
allied  to  this  plant. 

129.    "  Note   on   the    action   of  hydrofluoric    acid    upon   crystallised 
silicon."    By  G.  S.  Newth. 

It  is  generally  stated  that  hydrofluoric  acid  is  without  action  upon 
crystallised  silicon  •  that  while  amorphous  silicon  is  attacked  by  it, 
this  acid  is  incapable  of  acting  upon  the  crystallised  element. 

This  statement,  however,  requii^es  to  be  made  with  some  reserva- 
tion, for  although  it  is  doubtless  true  of  the  aqueous  acid,  and  possibly 
of  the  liquid  acid,  it  is  not  true  of  the  gas. 

If  acid  potassium  fl^uoride  be  heated  in  a  platinum  retort,  and  the 
pure  gaseous  hydrofluoric  acid  so  produced  be  allowed  whilst  hot  to 
blow  upon  a  little  heap  of  crystallised  silicon  supported  on  a  porcelain 
crucible  lid,  the  silicon  at  once  takes  fire  and  burns  brilliartly  in  the 
gas,  forming  silicon  fluoride  and  hydrogen. 

If  the  neck  of  the  retort  be  more  than  an  inch  or  two  in  length,  it 
is  necessary  to  heat  it  in  order  to  keep  the  gas  sufficiently  hot,  but  if 
it  be  quite  short,  the  temperature  of  the  gas  as  it  is  disengaged  from 
its  compound  is  suificiently  high  to  enable  it  to  attack  the  silicon. 

The  importance  of  this  observation  lies  in  the  fact  that  the  spon- 
taneous ignition  of  crystallised  silicon  is  generally  regarded  as  in  all 
cases  a  sufficient  test  for  free  fluorine;  but  it  is  evident  that  unless 
the  temperature  of  the  gas  is  below  a  certain  point  the  combustion  of 
silicon  is  not  a  safe  criterion. 
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130.  "  Note  on  the  periodicles  of  theobromine."    By  G.  E.  Shaw. 

Apparently  only  one  periodide  of  theobromine  has  been  previously 
described,  viz.,  that  having  the  formula  C7H6X402*HI-l3,  prepared  by 
Jorgensen  by  exposing  a  solnlion  of  theobromine  hydrochloride, 
mixed  with  potassium  iodide,  to  the  air.  By  varying  the  amounts  of 
hydrochloric  and  hydriodic  acids  present,  the  author  has  obtained 
compounds  having  the  formulae  (C7H8N402)2HI'HC1'L  and 

(C,HsX,O03HI(HCl),T3, 
and  by  recrystallisation  of  a  mixture  of  the  three  from  -weak  alcohol 
containing  hydriodic  acid  and  iodine,  a  substance  of  the  composition 
(C7H8N402HI)l2  +  HoO  was  obtained. 

A  solution  of  theobromine  in  saturated  hydriodic  acid  deposited  on 
standing  crystals  having  the  composition  (C7HsiS'402HI)2T3. 

131.  "A  synthesis  of  diphenyloxytriazoline."    By  George  Young,  Ph.D. 

The  reaction  between  benzaldehyde  and  phenylsemicarbazide  de- 
scribed in.  a  previous  notice  (Proc,  1894,  95,  124),  and  represented  by 
the  equation  C7H9N'30  +  C7H6O  +  0  =  CuHi.XsO  +  2H3O,  is  shown 
in  the  present  paper  to  take  place  in  the  following  two  stages. 
I.  C7H9N30  +  0  =  C7H7X,0  +  HoO ;  II.  C7H7X3O  +  C7H6O  = 
CuHiiXsO  +  HoO.  The  intermediate  product,  C7H7X3O,  is  phenyl- 
azocarbonamide,  C6H3X;X'CO"NH2.  It  is  formed  immediately  by  the 
action  of  ferric  chloride  in  aqueous  solution,  or  potassium  permanga- 
nate in  dilute  sulphuric  acid.  It  is  also  formed,  but  very  slowly,  by 
the  action  of  moist  air  on  phenylsemicarbazide.  It  foi'ms  red  needle- 
shaped  crystals,  m.  p.  114".  The  second  .stage  of  the  above  reaction 
does  not  take  place  so  easily  when  the  intermediate  product  is 
isolated  as  when  the  benzaldehyde  is  added  to  the  phenylsemi- 
carbazide before  oxidation.  In  the  latter  case,  the  whole  reaction 
takes  place  in  boiling  alcohol ;  in  the  former,  the  azo-derivative  and 
the  benzaldehyde  require  to  be  heated  in  alcohol  in  a  sealed  tube  at 
120^  C.  The  benzoyl  derivative,  CuH.oXsOCCtHsO),  has  been  pre- 
pared, in  addition  to  those  previously  mentioned,  by  tbe  action  of 
benzoyl  chloride  on  diphenyloxytriazoline  and  its  silver  salt.  It 
forms  flat  needles,  m.  p.  133"5°. 

132.  "  Note  on  piperovatine."    By  Wyndham  R.  Dunstan,  F.R.S.,  and 

Francis  H.  Carr. 

The  method  previously  used  (Trans.,  18c<5)  for  extracting  pipero- 
vatine from  Piper  ovatum  being  exceedingly  tedious,  the  authors 
experimented  with  the  view  of  finding  a  better  method.   The  following 
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process  is  a  considerable  improvement,  and  Avitli  its  aid  tlie  active 
constituent  can  now  be  extracted  and  crystallised  in  the  coui'se  of  a 
few  hours.  The  metliod  consists  in  percolating  with  etlier ;  the  dark- 
colonred  extract  thus  obtained  is  freed  from  ether,  and  the  adhering 
volatile  oil,  and  then  extracted  with  hot  dilute  alcohol  (15  per  cent )  ; 
on  cooling  this  extract,  crystals  separate,  which  may  be  recrystallised 
from  40  per  cent,  alcohol. 

Farther  experiments  have  been  made  on  the  hydrolysis  of  pipero- 
vatine  with  the  small  remaining  quantity  of  material.  A  small 
quantity  was  heated  with  water  in  a  sealed  tube  to  160°,  with  the 
result  that  a  volatile  base,  probably  a  pyridine  derivative,  a  substance 
smelling  like  anisol  and  giving  phenol,  on  treatment  with  sodium 
hydroxide,  and  also  an  acid  were  produced. 

133.  "Dibenzaconine  and  tetracetylaconine."     By  Wyndliam  R. 
Dunstan,  F.R.S.,  and  Francis  H.  Carr. 

The  authors  having  failed  so  far  to  produce  aconitine  by  the 
acetylation  of  benzaconine  have  tried  to  form  benzaconine  by  intro- 
ducing a  benzoyl  group  into  aconine  ;  this,  however,  has  not  yet 
been  contrived,  but  new  aconine  derivatives  have  been  obtained. 
When  equimolecular  proportions  of  aconine  and  benzoic  anhydi-ide 
are  dissolved  together  in  chloroform  and  allowed  to  stand  at  the 
ordinary  temperature,  reaction  occurs  with  production  of  dibenz- 
aconine. 

Dibenzaconine,  C3iH37(Bz)o]S^Oio,  is  unlike  aconine  in  being  insoluble 
in  water  and  soluble  in  ether  ;  it  crystallises  from  ether  in  rosettes  of 
needles,  m.  p.  265°.  Dibenzaconine  hydrohromide  crystallises  well 
from  a  mixture  of  alcohol  and  ether,  m.  p,  261°.  Dibenzaconine 
aurichloride  is  precipitated  by  adding  a  solution  of  gold  chloride 
to  a  solution  of  the  hydrochloride  of  the  base,  and  may  be  crys- 
tallised in  yellow  tables  from  a  mixture  of  alcohol,  ether,  and 
petroleum,  m.  p.  212°.  This  salt  contained  IS'2  per  cent,  of  gold ; 
calculated  for  C24H37(Bz)2N  O10HAUCI4,  18-71  per  cent.  Hydrolysis  of 
the  base  furnished  .33'3  per  cent,  of  benzoic  acid ;  the  calculated 
quantity  for  C24H37(Bz)2NOio  is  34-4  per  cent. 

By  the  action  of  a  large  excess  of  benzoic  anhydride,  a  crystalline 
base,  m.  p.  190°,  soluble  in  ether  and   insoluble  in  water,  is  formed, 
which  has  not  been  further  examined.      Benzoyl  chloride  dissolved 
in  chloroform  does  not  react  with  aconine  even  when  heated  with  the   || 
base. 

Tetracetyl-aconine  is  formed  when  a  solution  of  aconine  hydro- 
chloride and  acetyl  chloride  in  chloroform  is  allowed  to  stand  for  3(5 
hours   at  the   ordinary    temperature.     It    is  insoluble   in  water,   but 
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readily  soluble  in  ether  and  in  alcohol,  from  either  of  which  solvents 
it  crystallises  in  small  prisms,  m.  p.  196°. 

On  hydrolysis,  aconine  and  3o'2  per  cent,  of  acetic  acid  are  formed, 
the  formula  C24H35(Ac)4XOio  demands  35-S  per  cent,  of  acetic  acid. 

13i.  "  Moleculai^  volume  change  duiing  the  formation  of  dilute  solu- 
tions in  organic  hquids."    By  A.  Wentworth  Jones,  M.A. 

The  author  has  determined  the  volume  changes  during  the  forma- 
tion of  several  solutions  in  benzene  and  carbon  disulphide,  and 
calculated  the  molecular  volume  change  as  r  x  m  x  WjV  x  M  x   zw 

Where  v  =  observed  volume  changre, 
V  =  volume  of  solution, 
ni  =  molecular  weight  of  substance, 
to  =  weight  of  substance  taken, 
W  =  ,,         solvent  ,, 

j\I  =  molecular  weight  of  solvent, 
and  ■(■  =  ,,         expansion  or  contraction. 

The  values  for  molecular  weisrbts  of  several  "non-associatina:  ' 
liquids  are  very  different,  and  sometimes  change  their  sign,  and  if 
the  phenomena  of  these  solutions  in  organic  liquids  are  comparable 
with  those  of  aqueous  solutions  of  organic  compounds,  it  is  impossible 
to  admit  that  these  volume  changes  are  measurements  of  the  attraction 
(.  f  substance  for  solvent  and  equal  for  molecular  weights  of  different 
substances,  as  is  stated  by  Traube  (Jjer.,  1895,  28,  410). 

The  following  values  have  been  obtained  by  the  use  of  the  specific 
gravity  method. 


Carton  Bisulphide  Solutions 

at  15=  C. 

Molecular 
expansion. 

Methyl  formate 0-0797 

Ethyl  acetate 0-0809 

Ethyl  acetoacetate  ....      0-1072 

Paraldehyde 0-0972 

Nitrobenzene 0-0349 

Benzaldehyde 0-0305 

Aniline 0-0310 

Benzene    0-0320 

Ethyl  iodide -0-0632 

Phosphorus  trichloride.  —0-0913 

A    contraction    occurs  in  the 

last  two. 


Benzene  Solutions  at  15=  C 

Molecular 
expansion. 

Methyl  formate 0-0156 

Ethyl  acetate 00076 

Ethyl  acetoacetate  .  . .      0-0120 

Paraldehyde 00141 

Xitrobenzene    —0-0040 

Benzaldehyde -0-0042 

Aniline —0-0067 

Carbon  disulphide  . . .      00188 

Piperidine 00020 

Phosphorus  trichloride     0-0C41 

A   contraction  occurs  in  the 

5th,    6th,  and  7th  cases. 
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The  author  suggests  that  these  volume  changes  occurriug  on 
solution  are  of  the  same  nature  as  the  smaller  changes  occurring 
when  a  moderately  strong  solution  is  diluted,  and  that  both  ai'e 
analogous  to  the  deviations  from  Boyle's  law  observed  in  the  case  of 
gases. 
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Jas.  Grant. 

Parr,  Edward  Henry, 

Uckfield. 
Pharmaceutical  Chemist.  Teacher  of  Chemistry  at  Uckfield 
Grammar  School  (Organised  Science  School).  Pharmaceutical 
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ores,  and  in  the  application  of  Chemistry  to  Mining  and  Metallurgy. 
Member  of  the  Institute  of  Mining  and  Metallurgy,  &c. 
P.  Gerald  Sanford.  H.  Bailey. 
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latterly  Chief  Assistant.  Has  been  employed  by  the  Medical  Depart- 
ment of  the  Local  Government  Board  to  assist  Dr.  Dupre  in  a 
research  on  Micro-organisms.  Previously  studied  Chemistry  at 
King's  College,  London,  under  Professor  Bloxam  and  Professor 
Thomson.  In  Engineering  :  Has  studied  Mechanical  and  Electrical 
Engineering  for  6  months  with  Professor  Ayrton,  F.R.S.,  and  Pro- 
fessor Perry,  F.R.S.  Has  served  a  3  years'  apprenticeship  in 
Mechanical  and  Electrical  Engineering  at  Messrs.  Henley's  Tele- 
graph Works,  N'oi-th  Woolwich.  Has  worked  with  Mr.  D.  K.  Clark, 
M.I.C.E.,  1  year,  experimenting  on  Sewage,  with  machinery  of  which 
Mr.  Clark  and  he  were  joint  inventors  and  patentees. 

A.  Dupre.  H.  Sprengel.  John  M.  Thomson. 

H.  Wilson  Hake.       Otto  Hehner.  W.  J.  Bihdin. 

Fox,  Stanley, 

23,  South  Road,  Faversham,  Kent. 
Chemical  Analyst  to  the  Cotton  Powder  Company,  Limited,  Faver- 
sham.    Two  years  studied  Chemistry  and  Practical  Chemistry  in  the 
School  of  the  Pharmaceutical  Society,  and  afterwards  worked  during 
one  session  in  the  Research  Laboratory  of  the  Pharmaceutical  Society. 
Wyndham  R.  Dunstan.  John  Attfield. 

M.  Carteighe.  Gr.  French. 

P.  Gerald  Sanford.  E.  F.  Harrison. 

Gardner,  James, 

80,  Heaton  Terrace,  Middleton,  near  Manchester. 
Manufacturing    Chemist.       Three    years    Assistant    Chemist    to 
Messrs.  S.  Schwabe  &  Co.,  Calico  Printers,  Ac,  Rhodes,  near  Man- 
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Chester.  Articles  (three  years).  Served  under  Mr.  Estconrt,  F.C.S., 
r.I.C,  City  Analyst  for  Manchester,  and  Analyst  for  Lancaster, 
Oldham,  &c.  Three  years  Chemist  to  ^Eessrs.  J.  F.  Hill  &  Co., 
Calico  Printers,  &c.,  Bowker  Bank  Print  Works,  Manchester. 

Charles  Estcourt.  T.  Haverson  Estcouvt. 

C.  Harry  Bowes.  C.  Francis  Young. 

George  H.  Hurst.  Wm.  T.  Thompson. 

Graham,  Edward, 

Dalton  Hall,  Manchester. 
Research  Student  in  Chemistry.  Four  years  in  Chemical  Labora- 
tories of  the  Owens  College.  B.Sc.  with  Honours  in  Chemistry, 
Victoria  University.  During  past  session  has  conducted  a  research 
"  On  the  Duration  of  the  Flame  of  Explosions  "  under  Professor 
Dixon. 

Harold  B.  Dixon.  Arthur  Harden. 

W.  H.  Perkin,  jun.  Gilbert  J.  Fowler. 

P.  J.  Hartog. 

Grcssmann,  Edward  Henry, 

12.  Alfred  Place  West,  S.W. 
Assistant  to  Dr.  Hake  at  the  Westminster  Hospital  Medical  School. 
Associate  of  the  Royal  College  of   Science,  London.     One  year  and 
8  months  with  Dr.  Hake  as  above. 

H.  Wilson  Hake.  A.  Dupre.  Wm.  Macnab. 

Chapman  Jones.  William  Tate.         Otto  Hehner. 

William  A.  Tilden. 

Hall,  Henry  Arthur  (The  Rev.)  M.A., 
The  Schoolhouse,  Totnes. 
Teacher  in  Science,  under  the  Technical  Committee  of  the  Devon 
County  Council,  and  Head  Master  of  Totnes  Grammar  School. 
Student  at  the  Chemical  Laboratory,  Oxford.  Science  Master,  St. 
Edward's  School,  Oxford.  Local  Lecturer  in  Theoretical  and  Practi- 
cal Chemistry,  under  the  auspices  of  the  Devon  County  Council. 
Science  Master  at  Totnes  School. 

V.  H.  Veley.  W.  W.  Fisher.  John  Watts. 

H.  T.  Gerrans.  /,  £.  2Iarsh. 

Hanes,  Edgar  Septimus, 

108,  Alexandi-a  Road,  St.  John's  Wood. 
Lecture  Demonstrator,  Clifton  College,  Clifton,  Bristol.     Associate 


of  the  Institute  of  Cliemistiy.       Joint  author  of  paper  on  "  Azo-com- 
pounds  of  the  Ortho-series."     Part  III  (Trans,  of  Cheni.  Soc,  1894). 

E.  Meldola.  W.  A.  Shenstone. 

Charles  R.  Beck.  R.  C.  T.  Evaus. 

Gerald  T.  Moody.  Martin  0.  Forster. 

William  J.  Pope. 

Harrison,  C.  E., 

53,  Lansdowne  Road,  W. 
Analytical  Chemist.  Passed  special  examination  in  Chemistry  for 
deg'ree  of  B.A.,  1st  class,  1892,  having  attended  lectures  and  practical 
classes  at  Caius  College,  and  University  Laboratoines,  Cambridge, 
1889-92.  Articled  pupil  to  Dr.  A.  Dupre,  F.R.S.,  January,  1892 — 
January,  1895. 

A.  Dupre.  H.  Wilson  Hake. 

Wm.  Macnab.  W.  Kellner. 

Otto  Eehner.  William  A.  Tilden. 

Chapman  Jones. 

Henderson,  James, 

193,  Blackness  Road,  Dundee. 
Research  Student,  University  College,  Dundee.  B.Sc,  St. 
Andrew's  University.  Author  of  the  following  papers  : — In  con- 
junction with  Professor  Walker,  D.Sc,  Ph.D.,  &c.  (a.)  "  Halo- 
o-en  Estimation  in  Organic  Compounds "  (Chem.  News,  1895,  71, 
No.  1840).  (h.)  "Electrolysis  of  Potassium  Allo-ethylic  Cam- 
phoi'ate "  (.7.  Chem.  Soc,  1895,  40,  337);  also  in  conjunction  with 
Professor  Frankland,  F.R.S.,  B.Sc,  Ph.D.  (c.)  "Some  Ethereal 
Derivatives  of  Sarcolactic  acid"  (Proceedings  of  the  Chemical 
Society,  1895,  No.  150,  54  ;  Forster  Research  Scholar,  University 
College,  Dundee,  1893-94. 

James  Walker.  Thomas  Purdie. 

Percy  F.  Frankland.  Fred.  J.  Hambly. 

Frank  W.  Young.  James  R.  Appleyard. 

Heriot,  Thomas  Hawkins  Percy, 

23,  Wolseley  Road,  Crouch  End,  N". 
Analytical    Chemist.      Two    years    articled    pupil    to    Mr.    R.    H. 
Harland,  37,  Lombard  Sti'eet,  and  subsequently  for  6  years  his  assist- 
ant.    At  present  engaged   as   analyst  to  Messrs.  Welford  and  Sons, 
Limited. 

R.  H.  Harland.  Otto  Hehner. 

Fredk.  J.  Lloyd.  J.  Parry  Laws. 

Bernard  Dyer. 
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Hillard,  Frederick  Arthur, 

1,  Upper  Tichborne  Street,  Leicester. 
Schoolmaster,  B.A.,  Oxford    (2nd  class  Nat.   Sc.   Honour  Scliools, 
1894),  Int.  B.Sc.   London,  1893.     Head  Master  of  Science   Depart- 
ment Wygj^eston  Schools,  Leicester.     Lecturer  in  Chemistry,  Wool- 
Djeing,  and  General  Biology  in  the  Leicester  Technical  Schools. 
V.  H.  Veley.  W.  W.  Fisher.  John  Watts. 

J.  E.  Marsh.  J.  A.  Gardner. 

Holme,  Arthur  Edward,  M.A.,  Oxon, 

3,  Ash  Terrace,  Saville  Town,  Dewsbury. 
Schoolmaster.  Educated  at  Manchester  Grammar  School.  Open 
Scholar,  Wadham  College,  1877.  Graduated  B.A.  First  Class 
Honours  Mathematics,  1880;  First  Class  Honours  Natural  Science, 
1882.  Proxime  Accessit  Junior  University  Mathematical  Scholar- 
ship 1879.  Mathematical  and  Science  Master,  Manchester  Grammar 
School,  1882-87.  Chief  Physics  Master,  1888-89.  Head  Master 
Dewsbury  Grammar  School,  and  Chief  Teacher  of  Chemistry  therein. 
1880-95. 

Francis  Jones.  R.  L.  Taylor.  C.  L.  Barnes. 

Julius  R.  Cohen.  Arthur  Smithells. 

James,  Alfred, 

18,  St.  Andrew's  Drive,  Pollockshields,  N.B. 
Metallurgical  Chemist.  For  some  years  Chief  Chemist,  and  now 
Technical  Manager  to  the  Cassel  G.  L.  Co.  Limited.  Has  been  engaged 
on  the  Electrolysis  of  Chloride  Solutions,  the  exploitation  of  the 
Cyanide  process  for  dissolving  Gold  from  Ores,  and  on  the  manu- 
facture of  Cyanides  by  fixation  of  Atmospheric  Nitrogen. 
A.  K.  Huntington.  Walter  G.  McMillan. 

James  Mactear.  John  J.  Beringer. 

John  S.  MacArthiir.  George  Beilby. 

Cornelius  Beringer.  R.  R.  Taflock. 

Edmund  J.  3IiUs. 

Johnson,  Frederick  Edward, 

16,  Stanley  Terrace,  West  Park,  Hull. 
Director  of  and  Chemist  to  E.  and  H.  Allison,  Limited,  Manu- 
facturing Chemists,  Hull,  stndent  with  James  Baynes,  Esq.,  and  G. 
Carr  Robinson,  Esq.,  of  Hull,  and  of  Professors  Atfcfield,  Bentley, 
Dunstan,  and  Redwood,  in  London.  Associate  of  the  Pharmaceutical 
Society,  and  Member  of  the  Pharmaceutical  Society  of  N.S.W. 
John  Attfield.  G.  Carr  Robinson. 

Jas.  Baynes.  Wyndham  R.  Dunstan. 

Thos.  Tyrer. 
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Kibble,  William  Oakes,  A.I.C., 

Norton  Villa,  Buckhurst  Hill,  Essex. 
Chemist.     Certificated  student  (3  years'  course)  Fiusbury  Technical 
College.     Chemist  to  Messrs.  W.  J.  Fraser  and  Co.,   Chemical  Engi- 
neers ;    New    Explosives    Company,     Stowraarket ;    Messrs.     Fowler 
Brothers,  Limited,  Sugar  Refiners. 

E..  Meldola.  Bernard  Dyer. 

B.  E.  R.  Newlands.  Arthur  B.  Ling. 

Julian  L.  Baker.  P.  Gerald  Sanford. 

John  A.  R.  Neivlands. 

Kinnicutt,  Leonard  P., 

Worcester,  Mass.,  U.S.A. 
Professor  of  Chemistry.  Worcester  Polytechnic  Institute,  Wor- 
cester, U.S.A.  S.  B.  (m.  i.'t.)  1875.  V.  S.  D.  (har).  1875.— "  An- 
thracene Pressings."  [Graduating  Thesis.]  Abstract  in  Brest's  Bep., 
1875,  142.  1878.— (With  R.  Anschiitz.)  "  Ein  Yersuch  zur  Dar- 
stellung  der  Phenylglycerinsaure  "  (Ber.d.  Chem.  Gesell,  1878,  1219). 
(With  same.)  "Addition  von  Bromwasserstoif  mittelst  einer 
Losung  von  Bromwasserstoff  in  Eisessig  "  (Id.,  1878,  1221),  1879. — 
(With  same.)  "  Synthese  der  Phenylglycerinsaure  oder  Stycerin- 
saure"  {Id.,  1879,  537).  1881.— "  An  Indirect  Determination  of 
Chlorine  and  Bromine  by  Electrolysis  "  (Pro(\  Am.  Acad.,  17,  91 — 
93).  1882. — "  The  Decomposition  of  Phenylti-ibrompropionic  Acid 
by  Water"  {Amer.  Chem.  J.,  4,  25).  1883. — "Modification  of 
Noack's  Method  of  Preparing  Carbonic  Oxide  "  (Id.,  5,  43).  (With 
J.  U.  Nef.)  "  The  Volumetric  Determination  of  Combined  Nitrous 
Acid"  (Proc.  Am.  Acad.,  18,  275—276).  (With  G.  M.  Palmer.) 
"The  /3-Phenyltribrompropionic  Acid"  (Id.,  18,  277—281;  Amer. 
C/iem. /.,  5,  383).  "Rex  Magnus"  (Science,  2,  345).  '■Determi- 
nation of  Combined  Nitrous  Acid "  (Amer.  Chem.  J.,  5,  388). 
1884. — "  Report  on  the  Meteoric  Iron  from  the  Altar  Mounds  in  the 
Little  Miami  Valley,  Ohio  "  (Seventeenth  Bep.  Beabody  Museum,  381  — 
384).  1885.— (With  R.  C.  Sweeiser.)  "Remarks  on  Schulze's 
Process  for  the  Quantitative  Determination  of  the  Halogens  in  Aro- 
matic Compounds  "  (Amer.  Chem.  J.,  6,  4lb— 416).  1887.— "  Dis- 
posal of  the  Sewage  of  the  City  of  Worcester"  (City  Engineer's 
Beport).     Reprinted.     Pph.  8vo.,  pp.  9. 

P.  Philips  Bedson.  F.  R.  Japp. 

Wolcott  Gibbs.  Charles  E.  Munroe. 

Henry  E.  Roscoe.  Frederic  B.  Beiocy. 

Saville  Shaw. 
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Mansfield,  Walter, 

Trafalo-ar  House,  Brougliton,  Mancb ester. 
Experimental  Chemist  and  Gas  and  Chemical  Engineer.  Studied 
Chemistrv  at  Manchester  Grammar  School,  Owens  College,  and  in 
Berlin,  Moscow,  and  Vienna.  At  present  engaged  as  Research 
Chemist  and  partner  in  the  firm  of  Edwin  Mansfield  &  Sons,  Gas 
Engineers,  of  Manchester,  London,  Madras,  and  Calcutta.  Inventor 
of  Plant  for  making  Gas  from  sawdust,  nut  shells,  sunflower  seed 
shells  and  all  kinds  of  mineral,  animal,  and  vegetable  matter. 
Designer  of  apparatus  for  use  in  Indian  Government  Colleges  of 
Science. 

George  J.  Allen.  Arthur  H.  Green. 

H.  Follows.  A.  B.  Griffiths. 

Rowland  Williams. 

Massey,  Cecil, 

Lyndon  House,  Lenton  Boulevard,  Nottingham. 
Analytical  and  Agricultural  Chemist.  Author  of  papers  "  On  the 
Composition  of  certain  Soils  of  South  India  "  {Chem.  Neirs,  71,  2G1), 
and  other  papers  in  course  of  publication.  Joint  author,  with  Dr.  A. 
B.  Griffiths,  of  a  paper,  "  Sur  une  Leucoma'ine  extraite  des  Urines 
dans  I'Angina  pectoris  "  (Cowpfes  Rendus  de  V Academic  des  Sciences^ 
Paris,  Tome  120 ;  and  Chem.  Keivs,  71,  282).  At  present  time 
engaged  in  research  work. 

H.  Follows.  A.  B.  Griffiths. 

Alexander  Hay.  Robert  H.  Wilson. 

Frank  Clowes.  J.  B.  Coleman. 

William  Crookcs.  James  Dewar. 

E.  Frankland.  Playfair. 

McCreath,  James, 

Agricultuial  Laboratory,  4,  Lombard  Coui-t,  E.C. 
Analytical  Chemist.  Studied  Chemistry  in  Glasgow  with  Messrs. 
Tatlock,  Readman,  and  Thomson.  Assistant  to  Mr.  F.  J.  Lloyd, 
carrying  out  for  him  the  Investigations  into  the  Chemistry  and 
Bacteriology  of  Cheddar  Cheese-making.  Obtained  Scholarship, 
Royal  Agincultural  Society,  and  holds  1st  Class  Certificate  Highland 
and  Agricultural  Society. 

Fredk.  J.  Lloyd.  R.  R.  Tatlock. 

Horatio  Ballantyne.  C.  M.  Aikman. 

J.  Augustus  Yoelcker.  Alexander  Cameron. 

Morgan,  David  James, 

10,  Northampton  Place,  Swansea. 
Undergraduate   of   St.    John's  College,  Cambridge.      First   Open 
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Natural  Science  Scholar  (Chemistry  and  Physics),  1892,  of  St.  John's 
College,  Cambridge.  Have  worked  in  the  laboratory  of  Dr.  Wm. 
Morgan,  Ph.D.,  F.C.S.,  F.I.C.,  for  some  time. 

Otto  Hehner.  S.  Ruhemann.  W.  Tirrill. 

William  Croolies.  William  Hamsay. 

Peck,   Herbert,   L.R.C.P.,   L.R.C.S.   Edinburgh,   D.P.H.   Cam- 
bridge, 

Wigan  Road,  Orraskirk. 
Medical  OflBcer  of  Health.      Possesses  qualifications  in  Medicine, 
Surgery,  and  Public  Health,  and  analyzes  Water  for   the    District 
Councils  of  Ormskirk  and  Sefton. 

Wm.  Jas.  Orsman.  W.  Naylor.  Edward  Sergeant. 

Alfred  Hill.  E.  FranUand. 

Pennington,  William  Henry, 

Field  House,  Rochdale. 
Manager.  Head-Manager  of  the  Dyeing  and  Bleaching  and  Silk 
Departments,  John  Bright  and  Bros.,  Limited,  Fieldhouse  Mills,  Roch- 
dale. Lecturer  on  Chemisty,  Rochdale  Co-operative  Society's 
Science  Classes,  1883-86.  Formerly  Student  of  Owens  College  and 
the  Manchester  Technical  Schools.  Passed  1st  Class  in  applied 
Chemistry,  Owens  College,  1893. 

Arthur  G.  Green.  C.  Rawson. 

William  Marshall.  Thomas  Stenhouse. 

Robt.  W.  Oddy.  Ernest  Bentz. 

B.  Lloyd  Whifeley.  Wm.  A.  Kniglit. 

Priest,  Martin, 

Apothecaries'  Hall,  Blackfriars, 
Analyst.  Three  years  under  Professor  Meldola,  Finsbury  Techni- 
cal College,  1888-91.  Assistant  to  W.  A.  Shcnstone,  Esq.,  F.I.C., 
Clifton  College,  1891,  May,  1893.  Assistant  to  Wm.  Cliattaway, 
Esq.,  Public  Analyst  for  Hammersmith  and  Borough  of  Colchester, 
May  1893 — February,  1894,  since  Avhich  time  I  have  held  the  ap- 
pointment of  Assistant  Analyst  to  the  Society  of  Apothecaries, 
London.  I  was  associated  with  W.  A.  Shenstone,  Esq.,  in  a  paper 
read  before  the  Chemical  Society,  in  May,  1893  :  "  Studies  on  the 
formation  of  Ozone." 

R.  Meldola.  W.  A.  Shenstone. 

Fi'ank,  L.  Teed.  Edward  Bevan. 

C.  G.  Moor.  Arthur  B.  Ling. 

Julian  T.  Baker. 


195 

Ridge,  W.  T.  B., 

2,  Asbwood  Terrace,  Longton,  Staffs. 
Teacher,  Higher  Grade  School,  Hanley.  As  stadent :  Studied 
inorganic  and  organic  chemistry  (practical  and  theory),  together 
with  other  sciences  for  9  years.  Honoursman  in  Chemistiy,  &c.. 
Science  and  Art  Department.  As  teacher :  Assistant  Demonstrator 
in  Chemisiry  at  the  Hanley  Municipal  Science  Schools,  1893-94. 
Teacher  in  Science  at  the  Stoke  (1893-4-5)  and  Tunstall  Science  and 
Techniological  Classes,  and  at  the  Higher  Grade  evening  classes, 
Hanley,  1894-95. 

James  A.  Andley.  Wm.  Hampton.  R.  Hornby. 

G.  G.  Quinn.  St.  J.  Gover. 

Round,  William, 

45,  St.  Peter's  Road,  Handsworth,  Birmingham. 
Analytical  Chemist.  Seven  years  with  A.  E.  Tucker,  F.I.C., 
Analytical  Chemist,  35,  Paradise  Street,  Birmingham,  four  years  of 
which  time  as  chief  assistant.  1st  Class  Honours  Iron  and  Steel 
City  and  Guilds.  1st  Honours  Metallurgy  Science  and  Art.  2nd 
Honours  Practical  ditto  Science  and  Art.  Seven  years'  training  in 
Chemistry  and  Metallurgy  and  i\Ietallurgical  Chemistry. 

Harry  Silvester.  Joseph  Lones. 

Arthur  Adams.  Herbert  McLeod. 

F.  B.  Matthews.  Thomas  Turner. 


Rugginz,  William  Augustus, 

114,  Upton  Lane,  Forest  Gate,  E. 
Lecturer  and  Demonstrator  of  Chemistry  to  the  Worshipful  Com- 
pany of  Carpenters'  Technical  Institute  and  Organized  Science 
School,  Stratford.  Student  of  Finsbury  Technical  College,  188G-7-8. 
Appointed  Special  Lecturer  in  Chemistry,  1889-90,  to  Londun 
School  Board. 

R.  Meldola.  Thos.  Tyrer.  A.  P.   Laurie. 

W.  Palmer  Wynne.  Wm.  Tate. 

Seyler,  Clarence  Arthur, 

31,  Windsor  Terrace,  Swansea. 
Analytical  and  Consulting  Chemist.  B.Sc.  (Load.)  in  Chemistry 
(Honoui^s),  Physics  and  Mathematics,  F.I.C. ;  assistant  successively  to 
Dr.  C.  M.  Tidy,  to  Mr.  W.  Crookes,  F.R.S.,  and  to  Dr.  W.  Morgan, 
M.D.,  F.I.C.  Interim  Public  Analyst  for  the  County  of  Gla- 
morgan and  Borough  of  Swansea,  &c.     Author  of  series  of  article^ 
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on     "Water    Analyis,"    Chem.    Nezcs,    70,    pp.    82,     104,   112,   140, 
151,  &c. 

Otto  Hehner.  William  Crookes.  William  Ramsay. 

W.  Terrill.  S.  Tlnliemann. 

Smith,  Mathew,  B.A., 

Aston  Hall,  Preston  Brook,  Cheshire. 
Second  Master,  and  Science  ]\Laster  at  Aston  Hall.  Three  years 
training  in  laboratory  of  W.F.K.  Stock.,  F.C.S.,  F.I.C.,  County 
Analyst  for  Durham ;  three  years  training  at  Cambridge,  in 
Chemistry,  for  Science  Tripos  under  M.  M.  Patterson  Muir,  M.A., 
F.C.S.,  &c.,  and  two  terms  teaching  under  Science  and  Art  Rules  at 
Knutsford  Grammar  School,  and  now  Science  Master  at  Aston  Hall 
since  September,  1894.  Studied  science  also  at  Heidelberg,  and  at 
Edinburgh  University,  1893. 

W.   F.  Keating  Stock.  M.  M.  Pattison  Muir. 

A.  Sheridan  Lea.  Alfred  Hutchinson. 

E.  D.  Walrond.  A.  Hutchinson. 

Stephens,  Prank  R., 

(Idris  and  Co.),  Camden  Town. 
Analytical  Chemist.  I  have  been  under  Dr.  Muter  for  two 
sessions,  also  one  course  at  the  School  of  Pharmacy's  Laboratory 
under  Professor  Attfield,  and  Chemical  Lecture  under  Professor 
Dunstan.  Since  August,  1893,  exclnsively  engaged  in  chemical  work 
in  the  Laboratory  of  Messrs.  Idris  and  Co.  Special  studies  : — 
Bacteriology  and  Water  Analysis.  Passed  the  Major  Examination, 
July,  1893. 

W.  H.  Symons.  M.  Carteighe. 

C.  M.  Laxmoore.  T.  A.  W.  Idris. 

J.  Hughes. 

Stone,  George, 

Sydney,  Xew  South  Whales. 
Brewer.  Chief  brewer  aud  chemist  to  J.  T.  &  J.  Toohey,  Sydney,  for 
the  last  12  years  ;  five  j'ears  in  conjunction  with  L.  C.  Daniel],  F.C.S., 
for  the  same  firm.  Late  Assistant  to  Messrs.  Shanell  and  Sons, 
Birmingham.  Appointed  by  the  Jersey  Milk  Company,  N.S.W.,  to 
analyse  and  report  on  the  crystallisation  of  sugar  and  other  changes 
occurring  in  and  after  the  manufacture  of  condensed  milk.  Selected 
to  analyse  and  report  Lacteriologically  of  ale  imported  to  Australia. 
I  urgently  wish  to  avail  myself  of  the  reports  and  periodicals  of  the 
Society. 

L.  C.  Daniell.         Lawrence  Briant.  Gwilym  Evans. 

Wm.  A,  Bigson,  Uenry  H.  ]V]nteheci,d, 
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Thorpe,  Albert, 

Charnwood  House,  SleaforJ  Road,  Boston. 
Analytical  Cliemist.  Author  of  papers  on  "Monazite,  a  mineral 
containing  Helium  "  (Chem.  Netcs,  72,  32)  ;  "  Recent  Analyses  of 
Leucite  Basalt  from  Vesuvius"  (Ghem.  Neios,  72,  53);  "A  'New 
Bacterial  Pigment  "  (Ghem.  News,  72,  82),  &c.  Silver  Medallist 
in  Chemistry  and  Physics. 

A.  B.  Griffiths.  H.  J.  M6usley. 

R.  Savory  Ladell.  W.  Herbert  Walden. 

W.  B.  Bottomley .  James  Dewar. 

William  Grookes.  G.  T.  Kingzett. 

Tibbals,  W.  J., 

72,  LafViyettc  Avenue,  Detroit,  Mich.,  U.S.A. 
Chemist  to  the  City  of  Detroit,  Michigan,  U.S.A.  Graduate  in 
Pharmacy,  University  of  Michigan.  Assistant  for  15  months  at  the 
State  Agricultural  Experiment  Station,  Geneva,  l^.Y .  Post  Graduate 
Chemical  Studies,  University  of  Michigan,  from  1891 — 1892. 
Assistant  for  2-^  years  to  Professor  John  A.  Miller,  Xiagai-a  Univer- 
sity, Buffalo,  N.T. 

John  A.  Miller.  Albert  B.  Prescott. 

Charles  Piatt.  Ernest  A  Gongdon. 

Walter  S.  Haines. 

Williams,  John, 

Wesley  College,  Sheffield,  Schoolmaster. 
Second  Class  Natural  Science  Tripos,  Cambridge.     Senior  Science 
Master  at  Wesley  College. 

W.  Carleton  Williams.  Charles  T.  Heycock. 

Douglas  Berridge.  Walter  H.  Joseland. 

Arthur  Harden. 

Wingfield,  Thomas  Rowland, 

43,  Doi'set  Street,  Bolton. 
Scientific  Brewer.  Studied  chemistry  for  the  last  seven  years,  three 
of  which  were  spent  at  the  Manchester  Technical  School.  During 
the  above  period  the  following  examinations  have  been  passed : 
Honours  stage  in  brewing  of  the  City  Guilds ;  inorganic  and  organic 
theoretical  chemistry,  in  practical  inorganic  chemistry,  first  class 
honours.  South  Kensington.  In  addition,  I  am  a  member  of  the  Insti- 
tutes of  Brewing  of  London,  and  the  North  of  England  at  Man- 
chester, also  of  Society  of  Chemical  Industry,  Manchester  Section. 

William  L.  Hiepe.  Alex.  K.  Miller. 

M.  0.  L.  Whiteside.  Thomas  Cockerill. 

Jas.  Grant.  Goorge  E.  Hurst. 
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Wright,  Harold  E., 

Springhurst,  Hartburn,  Stockton-on-Tees.  Metallurgical 
Chemist. 
Head  Assistant  Chemist  under  Mr.  C.  H.  Ridsda]e,F.I.C.,F.C  S.,  &c., 
at  the  North  Eastern  Steel  Works,  Middlesborough,  having  occupied 
the  position  five  years,  entailing  the  conduct  of  the  whole  analytical 
work  during  that  period,  and  Assistant  for  altogether  over  11  years. 
First  Class  in  Honours  Grade,  Iron  and  Steel  Manufacturing,  1888 
(City  an  1  Guilds) .  Have  conducted  investigations  on  the  presence  and 
estimation  of  arsenic  in  pig  iron,  steel,  &c.,  the  composition  of  various 
lubricants,  &c.  More  recently,  a  series  of  experiments  on  the  consti- 
tution and  "  citrate  solubility"  of  bnsic  slag  in  connection  with  a 
paper  read  by  Mr.  C.  H.  Ridsdale  on  the  "  Solubility  of  Basic  Slag  " 
(Cleveland  Institute  Engineers,  January,  1895). 

Edwd.  Riley.  J.  E.  Stead.  H.  Frankland. 

C.  H.  Ridsdale.         A.  C.  Wilson.  E.  H.  Saniter. 

Jno.  ArcTiyll  Jones. 
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November  21st,  1895.     Mr.  A.  G.  Yeriion  Harcourt,  Pre-sident,  in  the 

Chair. 

Certificates  were  read  for  the  first  time  in  favour  of  Messrs.  Joseph 
Edwin  Alger  Blyde,  x^ether  House,  Ranmoor,  SheflSield ;  Arnold 
Eiloart,  2,  Lausdowne  Road,  East  Croydon  ;  Walter  Thomas  Grice, 
9,  Dalhousie  Square,  Calcutta  ;  James  William  Helps,  3,  Tavistock 
Road,  Croydon ;  Laurence  W.  ilatthieson,  104,  Grove  Road,  Bow, 
E. ;  Thomas  Francis  Rutter,  The  Huish  School,  Taunton;  Arthur 
Philip  Salt,  Sunnyside,  Pinner  Road,  Harrow  ;  Amrita  Lai  Sircar, 
51,  Sankaritola.  Calcutta  ;  Benjamin  Bernard  Turuer,  28,  Lady 
Somerset  Road,  X.W.  ;  and  of  Cass  L.  Kennicott,  4050,  Ellis  Arc, 
Chicago,  111.,  U.S.A.,  appi'oved  by  the  Council  under  Bye-laws  1,  3. 

The  President  announced  that  a  letter  of  thanks  had  been 
received  from  the  French  Academy,  for  the  address  presented  by  the 
Society  on  the  occasion  of  the  centenary  of  the  Academy,  on  October 
25th. 

Of  the  following  papers  those  marked  *  were  read  : — 

*135.  "The  influence  of  temperature  on  refractive  power,  and  on  the 
refraction  equivalents  of  acetyl-acetone  and  of  ortho-  and  para- 
toluidme."    By  W.  H.  Perkiu,  Ph.D.,  F.R.S. 

The  author  points  oat  that  whilst  he  has  proved  that  the  retrac- 
tion eqiiivalent  of  certain  compounds  is  subject  to  variation  at 
different  temperatures,  and  Briihl  has  observed  Ihe  same  fact,  his 
numbers,  and  those  obtained  by  Briihl.  are  not  in  agreement.     In  the 
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case  of  acetylacetone,  the  tolaidines,  and  other  compounds,  it  is 
observed  that  the  two  sets  of  determinations  agree  closely  for  ordi- 
nary atmospheric  temperatures,  but  at  higher  temperatures  Briihl's 
numbers  show  an  increase,  whilst  the  author  obtains  smaller  num- 
bers at  higher  temperatures.  The  author  has  satisfied  himself  that 
the  apparatus  used  by  him  (Trans.,  1892,  288),  consisting  of  a  hollow 
prism  heated  in  an  air-bath,  furnishes  uniform  results,  and  by 
making  observations  with  different  specimens  of  material,  he  has 
proved  that  the  differences  between  his  numbers  and  Briihl's  cannot 
be  ascribed  to  impurity.  Since  the  results  for  higher  temperatures 
obtained  by  Xasini  and  Bernheimer,  and  by  Kettler,  using  more  or 
less  independent  methods,  agree  with  the  author's,  he  concludes  that 
there  must  be  some  hith.erto  undiscovered  error  in  the  use  of  Briihl's 
refractometer  at  any  temperature  much  above  that  of  the  atmosphere. 

*136.  "  The  evolution  of  cai'taon  monoxide  by  alkaline  pyi-ogallol  solution 
duiing  absorption  of  oxygen."    By  Frank  Clowes,  D.Sc. 

It  has  long  been  known  that  under  certain  conditions  carbon  mon- 
oxide is  evolved  during  the  absorptioQ  of  oxygen  by  alkaline  pyro- 
gallol.  When  a  solution,  100  c.c.  of  which  contains  10  grams  of 
pyrogallol  and  24  grams  of  potassium  hydroxide,  is  used  for  the 
absoi'ption  of  oxygen,  it  evolves  no  carbon  monoxide  until  the  per- 
centage of  oxygen  in  the  gaseous  mixture  exceeds  28.  The  carbon 
monoxide  evolved,  however,  increases  in  amount  as  the  percentage 
of  oxygen  rises  above  that  limit,  until  the  carbon  monoxide  finally 
reaches  about  6  per  cent,  of  the  volume  of  oxygen  absorbed. 

The  process  of  estimation  of  oxygen  is  rendered  perfectly  accu- 
rate if  the  carbon  monoxide  which  has  been  produced  during  the 
absorption  is  removed  by  means  of  cuprous  chloride  solution  before 
the  reading  is  taken. 

Experiments  with  pyrogallol  solution  containing  larger  propor- 
tions of  potassium  hydroxide  than  that  given  above  proved  that  the 
evolution  of  carbon  monoxide  may  be  entirely  prevented  under 
all  conditions  if  the  potassium  hydroxide  is  present  in  sufficiently 
large  proportion. 

A  solution,  100  c.c.  of  which  contains  10  grams  of  pyrogallol  and 
120  grams  of  potassium  hydrate,  proved  perfectly  satisfactory  in 
this  respect;  the  weight  of  pyrogallol  may  be  reduced  to  5  grams  in 
this  solution. 

A  solution  containing  18  per  cent,  of  qninol  (hydroquinone)  and 
24  per  cent,  of  potassium  hydroxide  absorbed  oxygen  slowly,  but 
the  absorption  was  complete,  and  no  carbon  monoxide  was  evolved. 

It  is  therefore  evident  that  serious  error  may  arise  in  estimating 
the  proportion  of  oxygen  present  in  a  mixture  containing  only  small 
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proportions  of  other  gases,  unless  the  absorbent  pyrogallol  solution  is 
prepared  of  suitable  strength,  or  unless  the  absorption  of  oxygen  is 
followed  by  the  treatment  of  the  residual  gas  with  cuprous  chloride 
solution. 

*137.  "  The  compositicn  of  the  limiting  explosive  mixtures  of  various 
combustible  gases  with  air."    By  Frank  Clowes,  D.Sc. 

A  series  of  experiments  were  made  with  mixtures  in  varying  pro- 
portions of  each  combustible  gas  with  air.  A  flame  was  brought  into 
contact  with  each  mixture,  sometimes  above  and  sometimes  below, 
and  it  was  noted  whether  the  mixture  burnt  back  independently  of 
the  external  air.  For  each,  combustible  gas  there  was  thus  obtained 
a  lower  percentage  below  which  the  mixture  would  not  burn  inde- 
pendently, and  a  higher  percentage,  above  which  the  gas  burnt 
independently  only  when  it  was  .supplied  with  more  air. 

The  limiting  percentages  were  as  follows: — For  methane,  5  and 
13 ;  for  hydrogen,  5  and  72  ;  for  carbon  monoxide,  13  and  75 ;  for 
etliylene,  4  and  22  ;  for  water-gas,  9  and  55  :  for  coal-gas,  5  and  28. 

It  was  also  proved  that  many  mixtures  which  were  outside  but 
close  to  the  above  limits,  and  which  could  not  be  fired  from  above, 
could  be  fired  from  below. 

Hence  it  is  inferred  : — 

1.  That  the  limiting  explosive  mi.xtures  for  different  combustible 

gases  vary  widely. 

2.  That  methane  shows  the  narrowest  limits,  hydrogen  the  widest 

limits. 

3.  That   the  I'isks   of  a  mixture   being  fired  explosively  increases 

with  the   different  gases    in  the    following    order : — methane, 
ethylene,  coal-gas,  water-gas,  carbon  monoxide,  hydrogen. 

4.  That  the  risk  of  explosion  is  greater  when  the  mixture  is  kindled 

from  below  than  when  it  is  kindled  from  above. 

*  Discpssiox. 

Mr.  Bexxett  H.  Brough  considered  that  it  would  have  been  a  valu- 
able addition  to  Professor  Clowes'  investigations  if  the  action  of  other 
methods  of  firing  had  been  tried.  For  it  had  to  be  I'emembered  that 
colliery  explosions  were  sometimes  due  to  inflammation  by  sparks 
such  as  were  produced  by  picks.  Some  interesting  experiments  had 
recently  been  made  in  the  Moravian  Ostrau  coalfield  in  Austria  with 
an  appai-atiis  for  testing  the  liability  of  gaseous  mixtures  to  inflam- 
mation in  that  way.  A  wheel  was  mounted  on  a  vertical  axis  inside 
a  casing,  which  was  hermeticall}'  sealed  and  provided  with  a  large 
removable  cover.     Definite  proportions  of  gas  were  introduced  and 
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mixed  with  the  air  bv  revolviug  the  wheel.  An  iron  bar  sliding;' 
through  the  casing  was  brouglit  against  the  revolving  wheel,  and  in 
case  of  an  explosion  the  cover,  which  was  secured  by  a  chain,  was 
blown  off  without  further  damage. 

*138.  "  Note  on  the  estimation  of  butyric  acid."    By  W.  H.  Willcox,  B.Sc. 

In  the  estimation  of  butyric  acid  in  the  presence  of  acetic  and 
formic  acids,  the  acids  were  neutralised  by  a  known  excess  of  calcium 
carbonate.  Hydrochloric  acid  was  added  in  sufficient  amount  to 
neutralise  the  free  calcium  carbonate  and  to  liberate  the  butyric  acid 
fi'om  the  calcium  salt.  The  solution  was  distilled,  and  when  the 
greater  part  had  passed  over,  steam  was  passed  through  the  liquid  as 
long  as  the  distillate  continued  acid.  The  distillate,  which  cootained 
the  butyric  acid,  was  boiled  with  pure  barium  carbonate,  the  solution 
filtered,  and  evaporated  to  dryness. 

It  was  found  that  when  dried  at  100°  C,  the  salt  did  not  attain  a 
constant  weight  even  after  it  had  been  heated  for  several  weeks, 
diminutions  of  about  2  rag.  (with  1  to  2  grams  of  salt)  occurring 
after  heat  had  been  applied  for  three  hours.  This  loss  of  weight  did 
not  occur  at  and  below  80°. 

Some  bariam  butyrate  was  prepared,  and  w^as  found  to  lose  weight 
in  a  similar  manner.  At  90 — 100°  C.  losses  of  about  2  mg.  occurred 
with  three  hours  heating  of  1"5  grams  of  salt,  and  even  at  85°  C.  loss 
of  weight  occurred  on  continued  heating.  When  the  salt  was  kept  at 
80°  C,  however,  it  speedily  arrived  at  a  constant  weight,  which  was 
not  altered  by  continued  heating. 

These  results  show  that  in  the  estimation  of  mixtures  of  the 
volatile  fatty  acids,  when  butyric  acid  is  present,  the  fraction  of  salts 
containing  the  butyrate  must  be  dried  at  a  temperature  not  exceeding 
80°  C. ;  if  this  temperature  is  exceeded,  loss  of  weight  occurs  owing 
to  the  decomposition  of  the  butyrate. 

139.  "Some  derivatives  of  authraquinone."    By  Edward  Schunck,  Ph.D., 
F.R.S.,  and  Leon  Maixhlewski,  Ph.D. 

The  authors  have  prepared  the  three  hitherto  unknown  methyl- 
purparoxanthins.  One  of  them  was  obtained  by  condensation  of 
o-toluic  acid  with  w-hydroxybenzoic  acid.  It  crystallises  in  orange- 
coloured  needles  (m.  p.  246°).  Its  diacetyl  derivative  is  nearly 
colourless  (ra.  p.  195°). 

The  other  two  methylpurpuroxunthins  were  obtained  by  conden- 
sation of  w-toluic  acid  and  i)i-hydroxybenzoic  acid.  The  mixture  of 
methylpurparoxanthins  produced,  yielded  two  distinct  compounds  by 
fractional  crystallisation  from  a  mixture  of  alcohol  and  benzene.     The 
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<;onstitution  of  these  compoands  was  determined  by  studying  the 
products  of  their  oxidation.  The  more  soluble  one  gave,  on  treat- 
ment with  nitric  acid,  trimellitic  acid,  \vhile  the  other  one  gave,  on 
similar  treatment,  hemimellitic  acid. 

The  authors  point  oat  that  the  coastitutional  formula3  proposed  by 
-fchem  (Trans.,  1894,  186)  for  the  ethers  of  alizarin  are  supported  by 
the  work  of  Lagodzinski  (Ber.,  1895,  1427),  who  obtained  a  mono- 
meth^-l  ether  of  alizarin  by  the  coudensation  of  hemipinic  acid  with 
benzoic  acid. 

The  authors  give  a  moi'e  precise  account  of  the  ethers  of  anthra- 
-qoinoneoxime,  mentioned  by  them  in  a  preliminary  paper  previously 
published  (5er.,  1894,  2125).  The  methyl  ether  melts  at  147°,  the 
ethyl  ether  at  97°,  and  the  benzyl  ether  at  82°. 

140.  "Efflorescence  of  Double  Ferrous  Aluminium  Sulphate  on  Bricks 
exposed  to  Sulphur  Dioxide."    By  David  Paterson. 

The  author  has  analysed  the  eflBorescence  which  appears  on  bricks 
composing  chambers  in  which  wool  is  bleached  with  sulphur  dioxide. 
Four  analyses  were  made,  and  the  results  agree  well  with  the  per- 
centages required  by  the  formula,  Al2(S04)3,FeS04,24H.,0.  The  salt 
forms  white  fibrous  crystalline  masses  resembling  asbestos  in  ap- 
peai'ance.  It  is  evidently  identical  with  the  salt  often  found  in 
volcanic  regions,  and  the  author's  analyses  agree  well  with  those 
made  by  Forchammer  of  a  specimen  obtained  from  Iceland. 


COLLECTIVE   INDEX   OF   THE   TRANSACTIONS, 

ABSTRACTS,  AND  PROCEEDINGS  OF  THE 

CHEMICAL  SOCIETY. 

Volume  II,  1878  to  1882.     Volume  III,  1883  to  1892. 

The  Council,  having  determined  to  publish  a  Collective  Index  of 
their  publicatioos  from  1873  to  1892  inclusive,  will  issue  copies  to 
Fellows  who  may  notify  their  vnsh  to  receive  them.  Both  volumes 
will  be  sent  to  those  who  were  Fellow^s  of  the  Society  before  the 
end  of  1882.  Volume  III  will  be  sent  to  Fellows  who  have  joined 
the  Society  between  1st  January,  1883  and  31st  December,  1892. 
Fellows  who  are  ineligible  to  receive  copies  gratis,  and  those  who 
may  have  neglected  to  apply  for  them  within  the  prescribed  period, 
may  obtain  them  by  purchase  at  a  price  to  be  hereafter  fixed.  Fellows 
who  desire  the  Index  should  notify  their  wish  by  letter,  enclosing  Is. 
for  cost  of  distribution,  &c.,  to  the  Assistant-Secretary,  Mr.  Robert 
Steele,  Chemical  Society,  Burlington  House,  W.,  before  31st  December, 
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1895.  For  Fellows  resident  abroad,  wlio  should  remit  2s.,  which  inaj 
be  paid  with  their  annual  contribution,  the  time  will  be  extended 
to  1st  March,  189G. 

A  few  copies  of  Vol.  I  (1841 — 72)  can  still  be  obtained,  price  Ss. 
post  free. 


RESEARCH   FUND. 


A  meeting  of  the  Research  Fund  Committee  will  be  held  in 
December.  Applications  for  grants,  accompanied  by  full  particulars, 
should  be  sent  to  the  Secretaries  before  December  11th. 


At  the  next  meeting  on  Thursday,  December  5th,  there  will  be  a 
ballot  for  the  election  of  Fellows,  and  the  following  papers  will  be 
read : — 

"  The  consHtution  of  terpenes."     By  Professor  Armstrong,  F.R.S. 

"  New  derivatives  from  a-dibromo-camphor."     Dr.  M.  O.  Forsrer. 

"  On  camphoic  acid  and  its  derivatives."  By  J.  E.  Marsh,  M.A., 
and  J.  A.  Gardner. 

"  The  action  of  bromine  on  camphor."  By  Professor  Armstrong, 
F.R.S. 

"  Isomeric  7r-bromo-a-nitrocamphors."  By  Drs.  Lapworth  and 
Kipping. 

"  TT-Dibromocamphoric  acid."     By  Dr.  Kipping. 

"  Derivatives  of  a-hydrindoue."     By  C.  Revis  and  Dr.  Kipping. 

"  Alkaline  reduction  of  metanitraniline."  By  Professor  Meldola, 
F.R.S.,  and  E.  R.  Andrews. 

•  "  The  chemistry  of  dibromopropylthiocarbimide  and  the  action  of 
bromine  and  iodine  on  allylthiourea."     Professor  A.  E.  Dixon. 
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December  oth,  1895.     Mr.  A.  G.  Yernon  Harcourt,  President,  in  the 

Chair. 

Certificates  were  read  for  the  fir.st  time  in  favour  of  Messrs.  John 
Allan,  242,  Moss  Lane  East,  ^Manchester ;  Herbert  Lister  Bowman, 
13,  Sheffield  Gardens,  Kensington,  W. ;  James  Kerrj  Barbridge, 
Moor's  Lea,  Winchmore  Hill  ;  Frank  Dixon,  73,  King  Edward  Road, 
South  Hackney,  X.E.  ;  Joseph  Edward  Morrison,  Montreal ;  Harold 
Rostron,  70,  Davenport  Street,  Bolton  ;  Peter  B.  Scotland,  30,  Stirl- 
ing Street,  Airdrie,  N.B.  ;  Aitken  Migget  Simpson,  4,  Kitto  Road, 
St.  Catherine's  Park,  S.E.  :  Henry  G.  Smith,  Technological  Museum, 
Sydney,  X.S.W. 

Mr.  Otto  Hehxek  called  the  attention  of  the  Society  to  what  he 
regarded  as  unprofessional  conduct  on  the  part  of  a  Fellow  of  the 
Society  whose  name  appeared  on  the  certificates  of  certain  candidates 
who  were  to  be  balloted  for  that  evening. 

Profe.«sor  Armsteoxg  then  moved,  and  Mr.  Groves  seconded,  that 
the  Council  be  requested  to  consider  this  case.  Professor  Tildex, 
having  spoken  in  support  of  the  motion,  it  was  put  to  the  meeting 
and  carried. 

The  following  were  duly  elected  Fellows  of  the  Society  : — 
George  Percy  Bailey,  B.A.,  The  Earl  of  Berkeley,  Arthur  Jenner 
Chapman,  Wm.  Chattaway,  George  Bertram  Cockburn,  B.A.,  Charles 
Crocker,  Gurney  Cuthbertson,  William  Dixon,  Edward  Henry  Farr, 
Charles  James  Fauvel,  Patrick  Joseph  D,  Fielding,  Jervis 
E.   Foakes,  Stanley  Fox,   James    Gardner,  Edward   Graham,    B.Sc. 
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Edward  Henry  Grossmann,  The  Rev.  Henry  Arthur  Hall,  M.A., 
Edgar  Septimus  Hanes,  C.  E.  Harrison,  B.A.,  James  Henderson, 
B.Sc,  Thomas  Hawkins  Percy  Heriot,  Frederick  Arthur  Hillard, 
B.A.,  Arthur  Edward  Holme,  M.A.,  Oxon.,  Alfred  James,  Frederick 
Edward  Johnson,  William  Oakes  Kibble,  Leonard  P.  Kinnicut,  James 
jMcCreath,  David  James  Morgan,  William  Henry  Pennington,  Martin 
Priest,  W.  T.  B.  Ridge,  William  Round,  William  Augustus  Rugginz, 
Clarence  Arthur  Seyler,  B.Sc,  Mathew  Smith,  B.A.,  Frank  R. 
Stephens,  George  Stone,  W.  J.  Tibbals,  John  Williams,  B.  A.,  Thomas 
Rowland  Wingfield,  and  Harold  E.  Wright. 

Of  the  following  papers  those  marked  *  were  read : — 

*141.  "  Researches  on  the  terpenes.  VI.  Products  of  the  oxidation  of 
camphene :  camphoic  acid  and  its  derivatives."  By  J.  E.  MEirsh 
and  J.  A.  Gardner. 

In  this  paper  some  of  the  oxidation  products  of  camphene  are  de- 
scribed, among  them  being  camphoic  acid,  CioHuOe,  as  chief  product, 
camphoric  acid  in  small  quantity,  terephthalic  acid,  and  succinic 
acid. 

From  camphoric  acid  were  obtained : — Anhydrocamphoic  acid, 
C10H14O5;  cis-  and  trans-camphopyric  acids,  CgHuOi;  camphopyi'ic 
chloride,  C9H12CI2O2 ;  Chlorocamphopyric  chloride,  C9HiiCl302; 
chlorocamphopyric  anhydride,  CsHuClOs;  campbopyranilic  acid, 
C9Hi303(]S'HC6H3)  ;  and  salts  of  camphoic  and  camphopyric  acids. 
With  camphopyric  acid  is  compared  comphoric  acid  in  respect  of 
their  both  existing  as  cis-  and  traus-isoraers,  and  also  as  regards  the 
acid  chloride,  chloroacid  chloride,  and  chloroanliydride,  producible 
from  both  camphoiic  and  camphopyric  acids. 

The  reduction  of  camphopyric  acid  to  hexahydrometaxyleue  has 
also  been  accomplished,  while  the  constitution  of  camphene  is  dis- 
cussed fi'om  the  general  analogy  of  camphoric  and  camphopyric  acids, 
from  the  probability  of  their  both  containing  a  hexamcthylene 
nucleus,  from  the  fact  of  the  production  of  both  acids  from  camphene 
and  from  the  probability  that  neither  camphoic  acid  nor  camphop}Tic 
acid  is  producible  from  camphoric  acid. 

Discussion. 

Professor  Armstroxg  inquired  whether  Mr.  Marsh  could  give  any 
further  information  as  to  the  isomeric  bromocamphor  described  by 
him  on  a  previous  occasion,  since  he  (Professor  Armstrong)  had  not 
been  able  to  confirm  Mr.  Marsh's  results. 

If  a  molecular  proportion  of  bromine  be  added  to  camphor  heated 
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on  the  water  bath,  using  1  or  2  per  cent,  in  excess,  so  as  to  ensnre 
the  absence  of  camphor,  an  almost  theoretical  yield  of  bromocam- 
phor  (m.  p.  76°)  is  obtained.  If,  to  purify  the  product,  it  be  dis- 
solved in  hot  alcohol,  the  greater  part  of  the  bromocamphor  at  once 
crystallises  out  as  the  solution  cools,  and  if  the  small  amount  of  oily 
residue  obtained  from  the  mother  liquor — a  mixture  of  mono-  and 
dibromo-camphor — be  digested  with  alcoholic  potash,  so  as  to  reduce 
the  dibromo-compound,  this  also  is  converted  into  well-crystallised 
bromocamphor. 

According  to  Marsh  (Trans.,  1890,  828),  if  camphor  be  brominated 
in  presence  of  alcohol,  almost  half  the  product  consists  of  an  isomeric 
bromocamphor  of  ill-defined  crystalline  form  and  very  low  rotatory 
power.  A  product  such  as  he  describes  can  undoubtedly  be  obtained, 
but  it  is  not  difficult  to  separate  bromocamphor  from  it,  and  its  pro- 
perties are  certainly  those  of  an  impure  material.  It  is  desirable 
that  this  product  should  be  more  fully  examined,  and  its  nature 
definitely  established,  in  view  of  the  interest  attaching  to  isomeric 
cis-  and  trans-modifications  of  camphor  derivatives;  the  account 
given  by  Marsh  is  incomplete  as  it  stands,  and  it  is  to  be  hoped  that 
he  will  study  further  the  action  of  bromine  on  camphor  in  presence  of 
alcohol. 

Mr.  Marsh,  in  reply,  said  he  had  no  doubt  as  to  the  existence  of 
the  second  bromocamphor.  He  regarded  the  action  of  bromine  on 
camphor  as  vei*y  considerably  modified  by  the  presence  of  alcohol, 
which,  by  reacting  at  once  with  the  hvdrobromic  acid  to  form  ethvl 
bromide,  favoured  the  existence  of  the  unstable  isobromocamphor. 
The  isobromocamphor  has  been  obtained  in  crystals  having  a  definite 
melting  point.  Its  specific  rotation  is  more  than  100^  lower  than 
that  of  the  ordinary  modification,  while  it  is  also  lower  than  that  of 
camphor  itself.  When  distilled  it  is  converted  partially,  without  ap- 
preciable decomposition,  into  the  ordinary  modification,  the  rotatory 
power  after  one  distillation  being  raised  about  50°,  whilst  ordinary 
bromocamphor  may  be  readily  obtained  from  the  distilled  product  by 
crj.stallisation  from  alcohol. 

*142   ''New  derivatives  from  «-dibromocainphor."    By  Martin  0. 
Forster,  Ph.D. 

Early  in  this  year  a  preliminary  note  was  published  in  the  Pro- 
ceedings (p.  4),  describing  the  behaviour  of  a-dibromocamphor 
towards  nitric  acid,  an  investigation  undertaken  at  the  suggestion  of 
Professor  Armstrong.  It  appears  desii'able  to  place  on  record  the 
results  which  have  since  been  obtained  in  this  connection. 

It  has  been  already  staled  (loc.  cit.)  that  a  compound  of  the 
formula  CioHioBroOo  is  produced  when  a-dibromocamphor  is  acted  on 
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by  fuming  nitric  acid  {d.  l'o2),  and  that  reduction  with  zinc  dust  and 
alcoholic  ammonia  converts  this  substance  into  a  compound  of  the 
formula  doHisBrOs.  A  fuller  investigation  has  shown  that  ttie  com- 
position of  these  products  is  represented  by  the  formulae  CinHi4Br202 
and  CioHjsBrO-  respectively,  which,  in  fact,  correspond  more  closely 
to  the  analytical  results  already  published  than  do  the  formulae  pre- 
viously chosen. 

The  compounds  Cii,HuBr.03  and  CuiHisBrOa  having  given  rise  to 
numerous  derivatives,  it  has  been  found  necessary  to  adopt  some 
systcTu  of  nomenclature  by  means  of  which  they  may  be  designated 
and  the  scheme  which  is  now  proposed  has  been  selected  because  it 
aims  at  representing  in  the  name  of  a  derivative  the  class  of  com- 
pounds to  which  it  belongs.  It  having  been  found  that  the  initial 
compound  CioHuBr.,02  ha^  the  properties  of  a  lactone,  this  substance 
will  be  referred  to  as  dihrovwcamphoHcl ;  the  product  of  its  reduc- 
tion, CioHiaBrOo,  is  an  unsaturated  (carboxylic)  acid,  and  will  be 
called  hroniocamphorenic  acid,  the  termination  "  olid  "  being  significant 
of  lactones,  whilst  ethylenic  linking  is  represented  by  the  syllable 
"en." 

BibroriiocamphoUd,  CioHi4Br202,  is  obtained  by  the  action  of  fuming 
nitric  acid  (d.  1'52)  on  a-dibromocamphor  in  quantity  amounting  to 
about  10  per  cent,  of  the  material  used;  it  crystallises  in  long,, 
colourless,  transparent  needles,  and  melts  at  152°.  Alcoholic  potash 
converts  it  into  the  lactone,  CiqHuOs,  which  melts  at  174°,  and  yields 
the  acid  CioHisO^  on  hydrolysis  ;  the  lactone  is  readily  converted  by 
bromine  into  the  bromolacione,  CmllisBrOa,  which  crystallises  from 
alcohol  in  lustrous,  silky  needles,  and  melts  at  196 — 197^^. 

BromoC'avijjhorenic  acid,  CioHi5Br02,  is  formed  when  an  alcoholic 
solution  of  dibromocampholid  is  reduced  with  zinc  dust  and  am- 
monia ;  it  crystallises  from  alcohol  in  thin,  lustrous,  six-sided  plates, 
and  melts  at  159°.  The  harinm  salt  contains  2H2O,  and  the  zItlc, 
copper,  and  silver  salts  are  also  crystalline  ;  the  metliylic  .salt  is  a 
fragrant  oil.  which  boils  at  255°  under  a  pressure  of  767"5  mm.  The 
unsaturated  character  of  bromocamphorenic  acid  is  indicated  by  its 
behaviour  tow'ards  potassium  permanganate,  which  is  immediately 
decolorised  by  the  solution  in  sodium  carbonate,  a  dicarboxylic  acid 
being  produced  having  the  formala  CmHieOe,  and  melting  at  184°;  a 
cold  solution  of  bromine  in  chloroform  is  at  once  decolorised  by  the 
acid  in  the  same  medium,  hydrogen  bromide  and  dibromocampholid 
being  formed. 

CampJwrenic  acid,  Ci,iH,602,  is  obtained  by  reducing  a  boiling  alka- 
line solution  of  bromocamphorenic  acid  with  sodium  amalgam  ;  it 
crystallises  from  alcohol  in  colourless  needles,  and  melt^-,  at  161°.  The 
sodium   salt   crystallises    from    strongly   alkaline    solutions    in    silky 
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needles  ;  the  methylic  salt  is  a  colourless  oil,  Avluch  boils  at  215°  under 
a  pressure  of  ~67"5  mm.,  and  lias  the  odour  of  camphor.  The  anhy- 
dride, C20H30O3,  melts  at  84 — 80^. 

a-Bromocampholid,  CioHjoBrOo,  is  obtained  bj  the  action  of  concen- 
trated sulphuric  acid  on  bromocamphorenic  acid,  and  is  isomeric  with 
that  substance  ;  the  production  of  an  isomeric  lactone  under  the  influ- 
ence of  siilphuric  acid,  and  the  formation  of  a  bromolactone  on  treat- 
ment with  bromine,  are  features  which  characterise  /^'/-unsaturated 
acids.  a-Bromocampholid  crystallises  from  alcohol  in  lustrous  plates, 
and  melts  at  92 — 93°;  it  is  indifferent  towards  bromine,  and  is  hydro- 
lysed  by  a  boiling  aqueous  solution  of  barium  hydroxide. 

/3- BromocaniphoHd  is  isomeric  with  the  foregoing  substance,  and  is 
formed  from  camphorenic  acid  or  the  sodium  salt  and  bromine  ;  it 
crystallises  from  ether  in  transparent  prisms,  and  melts  at  62°.  It  is 
indifferent  towards  bromine,  and  when  the  alcoholic  solution  is 
reduced  with  zinc  dust  and  ammonia,  camphorenic  acid  is  formed. 

Gampholid,  CmHisOa,  is  obtained  by  dissolving  camphorenic  acid  in 
■concentrated  sulphuric  acid,  the  change  being  parallel  with  that 
attending  the  conversion  of  bromocamphorenic  acid  into  a-bromo- 
<iampholid ;  it  is  very  readily  soluble  in  most  organic  solvents,  but 
separates  from  petroleum  in  minute  white  crystals,  and  melts  at 
176 — 177°.  Campholid  is  very  volatile,  and  sublimes  slowly  belosv 
100°;  it  resembles  camphor  in  appearance,  and  has  the  odour  of  that 
substance.  It  is  indifferent  towards  bromine,  but  yields  an  acid, 
OioHisOa,  on  hydrolysis,  which  crystallises  from  ethylic  acetate  in 
magnificent  lustrous  needles,  melting  at  179°. 

*143.  "Isomeric  7r-bromo-n-nitro  camphors."    By  Arthur  Lapworth, 
D.Sc,  and  F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

It  has  already  been  shown  by  one  of  the  authors  (Proc,  148,  39), 
that  --dibromo-camphor  is  attacked  by  concentrated  nitric  acid,  and 
that  the  product  consists  partly  of  a  bromocamphoric  acid  and  partly 
of  an  oil,  which,  by  the  action  of  alcoholic  potash,  yields  a  bromo- 
nitro-camphor. 

It  has  now  been  found  that  if  this  oil  be  boiled  with  concentrated 
nitric  acid  until  it  is  free  from  7r-dibromo-camphor,  it  subsequently 
solidifies  to  a  crystalline  cake,  from  which  hromonifro-cainphor  can  be 
easily  isolated.  (Found  C  =  34-06  ;  H  =  4-21  ;  Br  =  44-98  per  cent. 
Calc.  C  =  33-80  ;  H  =  3-67;  Br  =  45-05  per  cent.). 

This  compound  separates  from  cold  light  petroleum  in  the  form  of 
long,  flat  needles,  melting  at  54°,  and  is  insoluble  in  water,  but  soluble 
in  most  of  the  usual  organic  solvents.  When  boiled  with  alcoholic 
potash  it  loses  1  atom  of  bromine,  and  affords  the  potassium  salt  of 
the  bromo-nitro-camphor  previously  described  (loc.  cit.).    The  further 
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investigation  of  this  bromo-nitro- camphor  leads  to  the  conclusion  that 
it  is  polymorjihous.  The  crystals  from  chloroform  and  petroleum 
melt  sharply  at  133 — 134°,  and  solidify  on  cooling  to  a  crj'stalline 
mass,  "^vhich  fuses  at  126° ;  this  is  also  the  melting  point  of  crystals 
obtained  from  alcoholic  or  dilute  acetic  acid  solutions,  whereas  large 
pyramidal  crystals  deposited  from  a  mixtui'e  of  ethylic  acetate  and 
chloroform  melt  at  108°  immediatelj-  solidify,  and  melt  once  more  at 
126°.     A  6  per  cent,  solution  gave  [ajn  =   +33"04. 

Reduction  of  --bromo-a-nitro-camphor  with  zinc  dust  and  acetic 
yields  an  amido-compound  with  a  strong  animoniacal  odour,  which  is 
probably  ordinary  amido-camphor,  as  it  contains  no  bromine,  and 
agrees  in  properties  with  the  compound  described  by  Schiff  {Ber.,  13, 
1404). 

If.  however,  the  bromo-nitro-camphor  be  carefully  reduced  with 
sodium  amalgam  in  alkaline  solution,  it  is  converted  into  a  new 
?r-brorao-a-amido-camphor,  CioHuBrOXHo,  the  hydrochloride  of 
which  crystallises  from  water  or  acetone  in  colourless  needles  or 
plates.  (Calculated  for  CioHuBrONH^-HCl.  C  =  42-46  ;  H  =  603 ; 
Br  +  CI  =  40-81.  CI  =  12-56.  Found  C  =  42-57;  H  =  6-05: 
Br  +  CI  =  40-30.     CI  =  12-70). 

The  oxalate  is  almost  insoluble  in  water,  and  melts  at  201° ;  the 
platinichloride  forms  silky,  yellow  needles,  melting  with  decom- 
position about  219°. 

~-Bromo-a-nitro-camphor  dissolves  in  hot  hydrochloric  acid,  and 
the  solution  on  cooling  deposits  crystals  of  a  new  compound,  which 
is  soluble  in  hot  sodium  carbonate  solution,  and  separates  from  ben- 
zene in  flat  needles  melting  at  137°.  This  substance  is  an  isomeric 
7r-bronio-a-nitro-camphor.  (Found  C  :=  43-57 ;  H  =;  5*32.  Calc. 
C  =  43-47;   H  =  5-07  per  cent.). 

It  differs  from  its  isomeride  inasmuch  as  it  dissolves  readily  in  hot 
water,  crystallising  from  the  solution  in  thin  plates  melting  at  108°  ; 
it  is  also  much  less  soluble  in  ethylic  acetate  and  in  benzene,  and 
it  yields  a  blue  copper  salt,  that  of  its  isomer  being  pink.  Its  specific 
rotation  is  also  much  greater,  viz.,  [ajo  =  +52-7. 

That  these  two  7r-bromo-a-nitro-caniphor  are  structurally  identical 
is  probable  from  the  fact  that  they  both  yield  7r-bromo-camphoric 
acid  on  oxidation  with  nitric  acid ;  it  is  concluded,  therefore,  that  the 
difference  between  these  tAvo  substances  is  of  the  same  nature  as 
that  Bub.sisting  between  cis-  and  trans-modifications  of  cycloid  deriva- 
tives. 

•144.  "  Derivatives  of  Tr-bromocamphoric  acid."    By  F.  Stanley  Kipping, 

Ph.D.,  D.Sc. 
TT-Bromocamphoric   acid,    CloHisBrOi,  prepared   by  oxidising  Tr-di- 
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bromo- camphor  (Proc,  148,  33),  is  readilj- acted  on  bj  alkalis  giving, 
according  to  the  conditions  of  the  experiment,  a  lactonic  acid, 
CioHuOi  (m.  p.  164 — 165°),  or  7r-hydroxjcamphoric  acid,  CioHieOj 
(Proc,  151,  88). 

The  lactonic  acid  is  the  initial,  and  not  the  final,  product  of  the 
action,  as  was  at  first  supposed ;  when  heated  with  excess  of  aqueous 
potash  it  is  converted  into  a  salt  of  the  7r-hydroxy  acid.  The 
hydroxy-acid,  treated  with  acetic  chloride,  yields  an  acetyl  derivative 
of  its  anhydride ;  this  substance  crystallises  from  ethereal  petroleum 
in  prisms  melting  at  89 — 90',  and  is  dimorphous,  another  modification 
melting  at  86 — 87°.  When  the  hydi^oxy-acid  is  distilled,  it  yields  as 
principal  product  a  lactonic  acid,  C10H14O4  (m.  p.  about  226°),  iso- 
meric with  the  compound  referred  to  above,  and  identical  with  that 
obtained  by  heating  7r-bromo-camphoric  acid  with  quinoline  (Joe.  cit.). 
The  lactonic  acid  of  lower  melting  point  is  also  converted  on  dis- 
tillation into  the  isomeride  of  higher  melting  point,  whereas  the 
latter,  on  fusion  with  potash,  gives  the  Tr-hydroxy-acid. 

TT-Hydi'oxycamphoi'ic  acid  and  the  lactonic  acid  melting  at  164 — -165°, 
are  readily  oxidised  by  nitric  acid,  giving  an  acid  of  the  composition 
CioHuOg  (loc.  cit.),  but  the  lactonic  acid  of  higher  melting  point  is 
exceedingly  stable,  and  seems  not  to  be  attacked  by  boiling  nitric 
acid  ;  on  prolonged  treatment  with  alkaline  permanganate,  however, 
either  at  ordinary  temperatures  or  at  100°,  it  yields,  amongst  other 
products  not  yet  investigated,  a  small  quantity  of  a  derivative  of 
dihydroxycamphoric  acid,  CioHieOs,  namely,  a  hydroxylactonecarb- 
oxylic  acid  of  the  composition  C10H14O5.  This  substance  crystal- 
lises from  hot  water,  in  which  it  is  readily  soluble,  in  long,  slender 
needles,  and  from  a  mixture  of  moist  ether  and  ethylic  acetate  in 
well-defined,  transpai-ent  prisms  melting  at  about  265°  ;  these  crystals 
lose  IH3O,  and  become  opaque  when  heated  at  100°,  so  that  the 
substance  is  probably  a  monohydroxylactonic  acid  of  the  composition 
CioHuOs  +  H:;0,  and  not  a  dihydrox}-  compound.  Its  identity  with 
the  acid  obtained  from  7r-dibromocamphoric  anhydride  (see  following 
note),  and  the  fact  that  the  lactone  ring  in  the  substance  (m.  p.  226°) 
from  which  it  is  derived  is  very  stable,  lead  to  the  conclusion  that  it 
is  the  ;r-hydroxy  group  which  has  taken  part  in  the  lactone  forma- 
tion. 

It  seems  probable  from  the  facts  already  established  that  the 
TT-bromine  atom  in  7r-bromo-camphoric  acid  is  a  constituent  of  a 
—  CH2Br  group. 

145.  "  T-Dibromocamphoric  acid  and  its  derivatives."    By  F.  Stanley 
Kipping,  Ph.D.,  D.Sc. 

The  derivatives  of  7r-bromocamphoric  acid,  which  have  been  referred 
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to  in  the  preceding  and  in  previous  notes,  are  so  stable  that  attempts 
to  obtain  from  tbem  simple  oxidation  products  containing  less  than 
10  atoms  of  carbon  have  so  far  been  unsuccessful ;  as  they  also  I'esist 
the  action  of  bromine,  or  give  -with  it  ill-defined  substances,  experi- 
ments were  made  with  the  object  of  brominating  Tr-broniocamphoHc 
acid  itself,  in  the  hope  oE  obtaining  a  dibromo- derivative  which,  on 
treatment  Avith  alkalis,  would  yield  products  more  easily  oxidisable 
than  those  prepared  fi'om  the  monobromo-acid. 

--Dibromocamphoric  anhydride,  CioHijBraOs,  is  obtained  on  treating 
dry  TT-bromocamphoric  acid  with  bromine  and  amorphous  phosphorus 
under  the  usual  conditions;  it  crystallises  from  chloroform  in  large, 
transparent  plates,  melts  at  about  210°  without  decomposing,  and  is 
readily  soluble  in  warm  chloroform  but  very  sparingly  in  cold  ether, 
and  insoluble  in  cold  water  and  cold  sodium  carbonate  solution. 

TT-Bibromocamphoric  acid,  CioHi4Br204,  is  deposited  in  small  plates 
when  the  anhydride  is  dissolved  in  hot  concentrated  nitric  acid  and 
the  solution  evaporated  on  the  water  bath;  it  melts  and  decomposes 
at  210 — 211"^,  and  is  readily  soluble  in  cold  ether,  but  insoluble,  or 
nearly  so,  both  in  chloroform  and  in  hot  water.  It  dissolves  in  dilute 
sodium  carbonate  solution  with  effervescence,  and  on  acidifying  the 
solulion  after  heating  for  a  few  minutes  7r-bromocamphanic  acid  (see 
below)  is  precipitated,  tt- Dibromocamphoric  acid  is  stable  at  100^, 
but  when  heated  at  its  melting  point  part  is  reconverted  into  the 
dibromo-anhydride  and  part  is  transformed  into  --bromocamphanic 
acid  with  liberation  of  hydi^ogen  bromide. 

TT-Btwnocarnphanic  acid,  CioHi3Br04,  is  fonned  when  the  dibromo- 
anhydride  is  boiled  for  some  hours  Avith  water  and  a  little  alcohol ;  it 
separates  from  cold  dilute  alcohol  in  fern-like  crystals  which  contain 
water,  but  from  hot  Avater  and  from  a  mixture  of  chloroform  and 
ethyl  acetate  anhydrous  crystals  are  deposited  ;  it  melts  at  176 — 177°, 
and  is  soluble  in  sodium  carbonate  solution  with  effervescence. 

On  prolonged  boiling  with  water,  or  on  heating  Avith  aqueous 
alkalis,  7r-dibromocamphoric  acid  is  couA-erted  into  an  acid  molting  at 
about  265°,  and  identical  with  the  oxidation  product  described  in  the 
preceding  note. 

146.  " «.Bromocainphoric  acid."    By  F.  Stanley  Kipping,  Ph.D.,  D.Sc. 

The  fact  that  7r-bromocamphoric  acid  is  obtained  directly  on  oxidis- 
ing TT-dibromocamphor,  whereas  the  7r-dibromocamphoric  acid  can  be 
prepared  from  the  corresponding  anhydride  (see  preceding  abstract) 
led  the  author  to  try  and  isolate  the  unknoAvn  bromocamphoric  acid 
corresponding  with  Wreden's  bromocamphoric  anhj'dride :  this  was 
accomplished  by  hydrolysing  the  anhydride  with  concentrated  nitric 
acid  under  suitable  conditions,  but  the  yield  was  comparatively  small, 
most  of  the  anhydride  being  recovered. 
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The  bromocamphoric  acid,  -n-hich.  it  is  proposed,  should  be  dis- 
tinguished from  the  isomeric  7r-acid  by  using  the  initial  letter  of 
"Wreden's  name  (he  having  first  prepared  the  anhydride),  crystallises 
fi'oni  a  mixture  of  chloroform  and  ether  in  large,  transparent,  ortho- 
rhombic  pyramids,  having  the  composition  CioHi5Br04.  (Foand 
C  =  42-9,  H  =  5-4  :  theory  C  =  430,  H  =  5-4  per  cent.)  It  di.s- 
solves  freely  in  ether,  but  is  almost  insoluble  in  benzene  and  chloro- 
form, and  melis  at  195 — 196°,  charring  slightly  and  effervescing :  it 
is  readily  soluble  in  sodium,  carbonate  solution,  by  which  it  is  rapidly 
decomposed,  yielding  ordinary  camphanic  acid.  TVhen  heated  for  a 
short  time  with  acetic  chloride  the  acid  is  reconverted  into  the 
anhydride  from  which  it  is  derived. 

Aschan  (Btr..  27,  21 12,  and  28  ;  Ref.  922).  has  recently  isolated 
an  acid,  whicli  ho  designates  Z-bromisocamphoric  acid  ;  this  compound 
appears  to  be  different  from  the  acid  which  forms  the  subject  of  the 
present  commtinication,  but  Aschan's  original  paper  being  at  present 
inaccessible,  this  point  cannot  be  nnally  settled. 

The  author  also  refers  to  a  cni'ious  phenomenon  observed,  in  crys- 
tallising ?(-bromocamphoric  anhydride  from  chloroform ;  in  some 
cases  the  solution  becomes  highly  supersaturated,  and  crystallisation 
ultimately  takes  place  with  almost  explosive  violence. 

147.  ":r-Chlorocamphoric  acid."    By  F.  Stanley  Kipping,  Ph.D.,  D.Sc, 
and  William  J.  Pope. 

Optically  inactive  camphor  sulphonic  chloride  (Kipping  and  Pope, 
Trans.,  1893,  63.  548)  yields,  on  distillation,  two  products,  namely,  a 
cry.'«talline  inactive  7r-chlorocamphor  and  an  oil  (Trans.,  1895,  67, 
371). 

TTlien  the  mixture  of  these  two  compounds  is  heated  with  nitric 
acid  the  oil  is  rapidly  oxidised  and  passes  into  solution,  but  --chloro- 
camphor,  like  --dibromocamphor  is  attacked  and  dissolved  rather 
slowly. 

On  cooling  the  solution,  crystals  and  an  oil  are  deposited.  The 
crystalline  substance  is  7r-chlorocamphoric  acid,  the  oil  being  prob- 
ably TT-chloro-a-nitrocamphor,  the  formation  of  which,  under  the 
above  condition,  would  be  analogous  to  that  of  -a-dibromo-a-nitro- 
camphor  from  -a-dibromocamphor  (see  preceding  note  by  Lapworth 
and  Kipping)  ;  other  substances  are  present  in  the  filtrate  from  nitric 
acid,  but  they  have  not  yet  been  examined. 

Inactive  :r-chlorocamphoric  acid,  CioHjjUlOi  resembles  7r-bromo- 
camphoric  acid  very  closely  in  ordinary  properties.  It  is  very 
sparingly  soluble  in  hot  water,  from  which  it  crystallises  in  small, 
lustrous  prisms  melting  at  about  195^.  It  is  almost  insoluble  in 
chloroform,  but  dissolves  freely  in  ether,  methyl  alcohol,  and 
acetone. 
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This  cUoro-acid  is  doubless  structurally  similar  to  Tr-broraocam- 
plioric  acid,  but  whereas  the  latter  is  a  derivative  of  an  optically 
active  7r-bromocamphor,  the  chloro-acid  is  derived  from  an  inactive  or 
racemic  halogen  derivative  of  camphor. 

A  chlorocamphoric  anhydride  has  been  recently  described  by 
Aschan  {Ber.,  28,  Ref.,  922),  but  this  substance  is  derived  from  an 
acid  structurally  as  well  as  optically  different  from  7r-chlorocamphoric 
acid. 

148.  "Derivatives  of  a-hydrindone."    By  C.  Revis  and  F.  Stanley 
Kipping,  Ph.D.,  D.Sc. 

The  study  of  a-hydriudone  (Trans.,  1894,  480)  has  been  con- 
tinned,  and  attempts  have  been  made  to  convert  it  into  a^-diketo- 
hj'drindone  ;  up  to  the  present,  however,  this  substance  has  not  been 
obtained. 

Two  compounds  are  formed  on  treating  a-hydrindone  with  a 
solution  of  bromine  in  soda  according  to  the  conditions  of  the 
experiment ;  if  the  ketone  be  simply  shaken  with  the  alkaline  solu- 
tion at  ordinary  temperatures,  it  is  slowly  converted  into  a  bulky 
mass  consisting  of  ordinary  dibromohydrindone  (m.  p.  132°),  whereas 
if  the  mixture  be  heated  on  the  water  bath,  a  heavy  crystalline 
powder  is  formed,  apparently  by  further  action  on  the  dribrom- 
compound.  The  latter  is  very  sparingly  soluble  in  most  ordinary 
solvents,  but  may  be  crystallised  from  boiling  acetic  acid,  from 
which  it  separates  in  long,  colourless  needles  decomposing  between 
250°  and  260°.  Analyses  show  it  to  be  a  condensation  product  of 
the  composition  CisHijOs,  but  its  constitution  has  not  yet  been 
established. 

When  monobromohydrindone  is  dissolved  in  alcoholic  potash  at 
ordinary  temperatures  it  furnishes  a  substance  which  crystallises  from 
chloroform  in  large,  transparent,  well-detined  prisms.  This  com- 
pound is  a  condensation  product  of  the  composition  CigHiaBrOg. 

Dibromohydrindone  (ra.  p.,  132°)  is  readily  acted  on  by  alcoholic 
potash  yielding  various  products  according  to  the  conditions  of  the 
experiment. 

If  the  potash  be  added  gradually  until  the  solution  becomes  per- 
manently alkaline,  the  dibromo-derivative  is  convei'ted  into  a  new- 
substance  which  crystallises  fi'om  benzene  in  lustrous  needles  of 
indefinite  melting  point  (decomposing  from  150 — 160°). 

149.  "The  alkaline  reduction  of  metanitraniline."    By  Raphael  Meldola 
and  Ernest  R.  Andrews. 

On  heating  an   aqueous  solution  of  metanitraniline   with  alkaline 
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reducing  agents,  sucli  as  sodium  stannito,  the  azoxy-compound^ 
N'H2'C6H4*X — X-CeH^'XHo,  separates  out  on  cooling.    It  forms  yellow 

\/ 
0 

scales  (from  toluene)  or  needles  (from  boiling  water  or  dilute 
alcohol);  m.  p.  146 — 148°.  The  diacetyl-derivative  (m.  p.  254)°,  the 
disazimide  (m.  p.  86 — 85°),  the  disazo-/3-naphthol  derivative  (m.  p. 
244 — 245°),  and  the  metadiiodoazoxybenzeue  (m.  p.  118 — 119°)  have 
been  prepared  from  the  diamidoazoxy-compound.  The  correspond- 
ing azo-compound,  having  the  constitution — 

\ /^'\ /  ' 

has  been  prepared  by  the  complete  reduction  of  the  azoxy-compound 
to  a  hydi'azo-compound  by  the  action  of  zinc  dust  and  alkali,  and 
subsequent  reoxidation.  This  has  been  found  the  most  effective  way 
of  obtaining  the  azo-compound  in  a  state  of  purity.  It  consists  of 
dull  orange  needles  when  crystallised  from  boiling  Avater  ;  m.  p. 
150 — 151°.  The  diacetyl-derivative  (m.  p.  272°),  the  dibenzoyl- 
derivative  (m.  p.  284 — 285),  the  disazo-/3-naphthol  (m.  p.  282°),  and 
the  oxalate  of  the  base  have  been  prepared,  and  are  desciibed  in  the 
paper.  The  constitution  was  confirmed  by  conversion  into  the  meta- 
diiodoazobeuzene  (m.  p.  150 — 151°)  of  Gabriel  {Ber.,  1876,  9,  1410). 
Both  the  azoxy-  and  azo-compounds  are  well  characterised  base& 
forming  diacid  salts.  The  paper  concludes  with  a  theoretical  discus- 
sion by  one  of  the  authors  (Meldola)  of  the  process  of  reduction  of 
nitro-compounds. 

150.  "  The  chemistry  of  dibromopropylthiocarbimide ;  and  the  action  of 
bromine  and  iodine  upon  aUylthiourea."  By  Augustus  E.  Dixon, 
M.D. 

Having  failed  to  obtain  dibromopropylthiourea  from  /37-dibromo- 
propylthiocarbimide  and  ammonia  (Trans.,  1892,  61,  548),  the  author 
proceeded  to  re-examine  a  compound  obtained  by  Maly  (Zeits.  f. 
Chem.,  1867,  42)  from  allythiourea  and  bromine.  This  compound, 
"  thiosinnamine  dibromide,"  CiHgNoSBra,  is,  however,  not  dibromo- 
propylthiourea, but  proves  to  be  the  hydrobromide  of  a  well-marked 
base,  C4H7N2SBr,  which  is  precipitated,  on  the  addition  of  caustic 
alkali,  as  a  dense,  almost  colourless,  strongly  alkaline  oil.  The  oil  is 
sparingly  soluble  in  water;  it  combines  with  hydrochloric  acid  to 
form  the  hydrochloride,  C4H7N2SBr,HCl,  hard  white  prisms  melting 
at  129 — 130°,  and  identical  with  the  "  bromochloride  "  obtained  by 
Maly  from  "  thiosinnamine  dibromide "  and  moist  AgCl.  The 
hydrobromide,  C4H7"N'2SBr,HBr,  from  the  base  and   HBr,  is  identical 
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with  the  dibromide ;  it  was  found  to  melt  at  139 — 140°.  By  treat- 
ment of  eithei'  the  free  base  or  its  hydrobromide  with  picric  acid,  the 
salt  C4H7N2SBr,C6H2(N02)30H  is  precipitated ;  when  recrystallised 
from  dilute  spirit  it  forms  m.inute,  glittering  prisms,  pale  yellow  in 
colour,  and  melting  at  187 — 188°. 

Heat  is  evolred  on  mixing  dibromopropylthioearbimide  with  alco- 
holic ammonia ;  ammonium  bromide  separates,  and  is  left,  together 
with  a  brownish  svrup,  when  the  alcohol  is  evaporated;  this  syrup  is 
the  brominated  base  C4H7X.2SBr,  somewhat  impure. 

CHoBr-CHBr-CH^-NCS  +  2XH3  =  NHiBr  +  CiH^XaSBr. 

Reasoning  from  the  conditions  under  which  the  base  is  produced, 
from  its  alkaline  character,  and  from  the  fact  that  it  i.s  not  desulphtir- 
ised  by  treatment  with  alkaline  lead,  or  ammoniacal  silver  solutions, 
the  author  regards  it  as  having  the  probable  constitution 

CHBr<^^;'|>C-XH„ 

j.e..  /i-amido-7-brompenthiazoline,  otherwise  /3-bromotrimetliylene- 
■^u-thiourea.  This  view  also  receives  support  from  the  results  of  ex- 
periments by  Gabriel  and  others,  on  the  interaction  of  brominated 
fatty  bases  with  thiocarbimides,  whereby  the  tendency  has  been 
shown  of  monohalogenised  fatt}-  thioureas  to  lose,  at  the  moment  of 
formation,  their  contained  halogen,  with  production  of  the  corre- 
sponding haloid  salts  of  closfed-chain  bases  of  the  above  type. 

Iodine  appears  not  to  combine  with  allylthiocarbamide,  but  acts 
similarly  to  bromine  on  allylthiourea,  giving  the  hydriodide  of  an 
iodised  base,  C4H7X.;S1,H1.  The  salt  is  freely  soluble  in  water  or 
spirit,  and  melts  at  182'5 — 133'5.  When  treated  with  caustic  potash 
the  base  is  thrown  down  as  a  dense,  sticky  oil,  alkaline  to  litmus, 
nearly  insoluble  in  water,  reacting  (like  its  brominated  analogae)  for 
halogen    with    chloi'ine     water,    and    yielding    a    picrate    of    m.    p., 

176 — 177°.     The  constitution  assigned  to  it  is  CH1<^ptt".tU^C'NH2 

=  /t-anndo-7-iodpenthiazoline. 

Similar   compounds  were    obtained  by  acting  with   organic   bases 

upon  dibiomopropylthiocarbimide. 

PIT  •  S 
H-OrtlwioUilamido-'-i-hrompenthiazoliiie,      CHBr<^pTT'.>x^C*XHTo, 

from  the  thiocarbimide  and  o-toluidine,  was  deposited  from  alcohol 
in  rhombic  plates,  m.  p.  134"5 — lo5"5°.  It  is  insoluble  in  water,  rather 
difficultly  soluble  in  alcohol,  feebly  alkaline  to  litmus,  and — like  the 
othei'  compounds  of  its  class — retains  its  sulphur,  even  when  boiled 
with  alkaline  lead,  or  ammoniacal  silver  salts.  The  hydrobromide  is 
a  clear,  pale  brown,  apparently  uncrystallisable,  acid  syrup. 

fi-ParatolyIami(Jo-^/-brompenthinzoUne  hydrobromide  formed  a  thick, 
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acid  sjrixp ;  the  free  base  occurred  iu  rosettes  of  pointed  white  prisms 
melting-  at  124 — 125". 

ux-Kaphthylamido-'i-hrompentliiazoline.  like  its  hjdrobronjide,  could 
only  be  obtained  as  a  liquid.  The  hydrobromide  of  the  coiTespond- 
ing  P-nap}ithyl-compound  was  a  brownish,  tenacious  acid  syrup ;  its 
base  occurred  in  brilliant  prisma,  neutral  at  litmus,  and  melting  at 
190—191=. 

fi-Methylphenylamidu-<'(-hiompentTiiazoliiie, 

CHBr<^g;;|>CX]MePh 

(from  the  thiocarbiniide  and  methylRniliue,  with  evolution  of  heat)^ 
separated  as  a  colourless  oil  ;  its  hydrobromide  is  crystalline,  easily 
soluble  in  hot  water,  and  melts  at  183 — 184°. 

ppr  .  Q 

fi-Piperidyl-'-i-hrompenthiazoline,  CHBr<[prT"„^C'XC5B[|o. — Pro- 
duced with  evolution  of  heat ;  the  HBr  salt  forms  colourless,  vitreous 
prisms,  soluble  in  cold  water,  with  neutral  reaction  ;  m.  p.,  189 — 190'. 
The  base  is  a  nearly  colourless  syrup,  which  does  not  afford  bromine 
when  mixed  with  chlorine  water;  it  is  so  strongly  alkaline  as  to 
allow  of  titiation  by  standard  acid. 

By  acting  with  methylic,  ethylic,  and  propylic  alcohols  respec- 
tively at  a  little  over  100°  on  the  thiocarbimide,  the  three  followino- 
compounds  were  obtained,  together  with  (free)  hydrogen  bromide. 

PTT  •**! 
u-Mefhoxy--j-brompent]iiazoline,     C B.Bv<l^jJ  -^^C'O^Le.  — White 

crystals  easily  soluble  in  hot  water ;  not  desulphuri.sed  bv  silver  or 
lead  salts;  m.  p.  95 — 96°.  The  silver  compound  becomes  purple  on 
short  exposure  to  actinic  light. 

u-Ethoxy-'/-brompen.thiazoline. — Small,  white  prisms,  moderatelv 
soluble  in  hot  water  ;  m.  p.  96 — 97°.  Forms  a  silver  compound 
which  is  very  markedly  light-sensitive. 

a  -  Propoxii  -  7  -  broihpenthiazoline.  —  Pyramidal  crystals  ;  m,  p., 
96 — 97°;  closely  resembling  the  preceding  compound  in  properties. 

Phenyl  and  orthotolylthiocarbimides  respectively  combine,  evolving 

heat,  with   «-methylimidazoline.     I  ^"  "  ^J^C'CHz    (ethenvlethvlene 

UH. —  rs  ■  -         J 

diamine),  thereby  affording  PhN:C(SH)-X<g^.^'^">X. 

u-Methylimidazolylphenyltliiourea. — Thick,  lustrous  prisms,  diffi- 
cultly soluble  in  cold  water  or  alcohol  ;  desulphurised  by  lead  and 
silver  salts  ;    m.  p.,  173 — 174°. 

/n-Metliyliniidazolyl-o-tolyUJiionrea. — "White  crystals  meltino-  at 
l-"'9 — 159"o°,  and  generally  resembling  the  corresponding  phenyl- 
derivatives. 
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Austi-alian  Honey.  By  F.  B.  Guthrie.  Department  of  Agriculture. 
Sydney,  K'.S.W.,  1894. 

Analysis  of  Tumut  Tobacco.  By  F.  B.  Guthrie.  Department  of 
Agriculture.     Sydney,  X.S.W.,  1894. 

Ostwald,  Dr.  Wilhelm.  Die  tJberwindung  des  Wissenschaftlichen 
Materialismus  Pp.    36.    Leipzig  1895. 

Meyer,  Dr.  Victor.  Probleme  der  Atomistik.  Zweite  Auflage. 
Pp.  45.     Heidelberg  1896. 

Meyer,  Dr.  Victor.  Chemische  Probleme  der^  Gegenwart.  Zweite 
Auflage.     Pp.  46.     Heidelberg  1890. 

II.  By  Purchase. 

Ostwald,  Dr.  Wilhelm.  Elektrochemie  ;  ihre  Geschichte  und  Lehre. 
Mit  260  Xachbildungen  geschichtlicher  Originalfiguren.  Pp. 
5vi  +  1151.     8vo.    Leipzig  1896. 

Neumeister,  Richard.  Lehrbuch  der  physiologischen  Chemie  :  mit 
Berucksichtignug  der  pathologischen  Verhaltnisse  :  fiir  Studierende 
und  Aerzte.  Zweiter  Teil.  Die  tierischen  Gewebe  und  Fliissigkeiten. 
Pp.  x  +  420.     Jena  1895. 

Jahn,  Hans.  Grundriss  der  Elektrochemie.  Pp.  x  +  311.  Wien 
1895. 

Xernst,  W.,  und  Schonflies,  A.  Einfiihrung  in  die  mathematische 
BehandluDg  der  Naturwissenschaften.  Kurzgefasstes  Lehrbuch  der 
Differential-  und  Integralrechnng  mit  besonderer  Beriicksichtigung 
der  Chemie  mit  61  im  Text  befindlichen  Figuren.  Pp.  xi-|-309. 
Miinchen  and  Leipzig  1895. 

Hammar.sten,  Olof.  Lehrbuch  der  physiologischen  Chemie. 
Dritte  vollig  umgearbeitete  Auflage.     Pp.  x  +  647.    Weisbaden    1S95. 

Tiemann,  Dr.,  Walter,  G.,  und  Gartner,  Dr.  A.  Tiemann  Gartner's 
Handbuch  der  Untersuchung  and  Beurtheilung  der  Wasser  zum 
Gebrauch  fiir  Apotlieker,  Arzte,  Chemiker.  fabrikanten  Medicinal- 
beamte  und  Techniker.  Vierte  vollstandig  umgearbeitete  und 
vermehrte  Auflage.     Pp.  xxxvi  +  841.     Braunschweig  1895. 

Schoop,  Paul.  Die  Sekundar-Elemente :  auf  Grundlage  der 
Erfahrung  dargestellt.  I.  Teil.  Die  Theoriedes  Blei-Saramlers  und 
Construktion  von  Plante-Batterien.  Pp.  viii  +  210.  II.  Teil.  Die 
Fabrikation  von  Blei-Sammlern.     Pp.  vii-|-211.     Halle.     1895. 

Le  Blanc,  Max.  Lehrbuch  der  Elektrochemie  :  mit  32  Figuren. 
Pp.  viii  +  226.     Leipzig  1896. 
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Dragendorff,  Georg.  Die  gericlitlich-cliemisclie  Ermittelung  von 
Giften  in  Nalirungsmitteln,  Luftgemisehen,  Speiseresten,  Korper- 
theilen,  etc.  Yierte,  voUig  umgeai-beitete  Aaflage.  Pp.  xiy  +  532 
Gottingen  1895. 

HELMHOLTZ    MEMORIAL    LECTURE. 

The  Helmholtz  ^Memorial  Lecture  will  be  delivered  by  Professor 
G.  F.  Fitzgerald,  F.R.S.,  at  an  extra  meeting  of  the  Society  to  be 
held  on  Thursday,  January  23,  1896,  at  8  p.ii. 


COLLECTIVE       INDEX      OF      THE      TRANSACTIONS, 

ABSTRACTS,    AND    PROCEEDINGS    OP   THE 

CHEMICAL    SOCIETY. 

Volume  II,  1873  to  1882.     Volume  III,  1883  to  1892. 

The  Council,  having  determined  to  publish  a  Collective  Index  of 
their  publications  from  1873  to  1892  inclusive,  will  i.ssue  copies  ta 
Fellows  who  may  notify  their  wish  to  receive  theui.  Both  volumes 
will  be  sent  to  those  who  were  Fellows  of  the  Society  before  the 
end  of  1882.  Volume  III  will  be  sent  to  Fellows  who  have  joined 
the  Society  between  1st  January,  1883,  and  31st  December,  1892. 
Fellows  who  are  ineligible  to  receive  copies  gratis,  and  those  whi> 
may  have  neglected  to  apply  for  them  within  the  prescribed  period, 
may  ol)tain  tliem  by  purchase  at  a  price  to  be  hereafter  fixed.  Fellows 
who  desire  the  Index  should  notify  their  wish  by  letter,  enclosing  Is. 
for  cost  of  distribution,  &c.,  to  the  Assistant- Secretary,  Mr.  Robert 
Steele,  Chemical  Society,  Burlington  House,  W.,  before  31st  December, 
1895.  For  Fellows  resident  abroad,  who  should  remit  2s.,  which  may 
be  paid  with  their  annual  contribution,  the  time  will  be  extended 
to  1st  March,  1896. 

A  few  copies  of  Vol.  I  (18-41 — 72)  can  still  be  obtained,  price  Ss., 
post  free. 

At,  the  next  meeting,  on  Tliursday,  December  19th,  the  following 
papers  will  be  read  : — 

"  The  liquefaction  of  Air  and  its  employment  in  researches  at  low 
Temperatures"  (experimentally  illustrated),  by  Profe.ssor  Dewar, 
F.R.S. 

"Constitution  of  Terpenes  and  Camphor'"  (Discassion). 

"  Derivatives  of  Dimethylaniline,"  by  Miss  Evans,  B.Sc. 

IIAKHISON  AND  SONS,  PKlNTEliS  IX  OliDlNAKY  TO  11  KK  .MAJESTY,  ST.  MAUTIn'S  LANE. 


Issued  14/1/1896. 

PROQEEDINGS 

OP   THE 

CHEMICAL    SOCIETY. 

EDITED   BY   THE    SECRETARIES. 


No.  158.  Session  1895-96. 


December  lOth,  1895.      Mr.  A.  G.  Vernon  Harcourt,  President,  in 

the  cliair. 

Messrs.  E.  H.  Hills,  Philip  .J.  Harto^  and  Edgar  S.  Hanes  were 
formally  admitted  Fellows  of  the  Society. 

Certificates  Tiere  read  for  the  first  time  in  favonr  of  Messrs.  TV. 
H.  Barker,  26,  Belgi-ave    Road,  Longton,  Staffs. ;     Maurice    Blood, 
15,    Clyde    Road,    Bristol ;     James   Craig,   6,  Montague    Street,   Gt.   ' 
AVestern    Road,    Glasgow;     Charles    James    Pemeller   Fuller,    Mona 
House,  Horwich,  Lanes. 

OE  the  follo'wing  papers  those  marked  *  were  read  : — 

*151.  "  The  liquefaction  of  aii'  and  research  at  low  temperatures."    By 
James  Dewar,  LL.D.,  F.R.S. 

The  author  reviewed  all  the  forms  of  apparatus  that  had  been  used 
in  low  temperature  research,  pointing  out  that  the  best  and  most 
economical  plant  for  the  production  of  liquid  air  or  oxygen  was  one 
based  on  the  general  plan  of  the  apparatus  used  by  Pictet  in  his  cele- 
brated experiments  on  the  liquefaction  of  oxygen  in  the  year  1878. 
Instead  of  using  Pictet's  combined  circuits  of  liquid  sulphur  dioxide 
and  carbon  dioxide  maintained  in  continuous  circulation  by  means  of 
compression,  liquefaction,  and  subsequent  exhaustion,  it  has  been  found 
preferable  to  select  ethylene  after  Cailletet  and  Wrobiewski,  for  one 
circuit,  and  to  join  with  it  either  nitrous  oxide,  or,  better,  carbon 
dioxide.  Further,  instead  of  making  the  oxygen  to  be  liquefied  by  heat- 
ing potassium  chlorate  in  an  iron  bomb  directly  connected  with  the 
refrigerator,  and  thereby  reaching  high  gas  pressures,    it  has  been 
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foand  more  convenient  to    use   gas    previously  compressed   in   steel 
cylinders.     The  stopcock  that  Pictet  employed  to  draw  off  liquid  and 
produce  sudden  expansion  was  in  his   apparatus  placed   outside  the 
refrigerator  propei',  but   it   is   now  placed    inside,  so  as  to  be  kept 
cool  by  the   gases    undergoing   expansion.       This  improvement  was 
introduced  along  with  that  of  isolating  the  liquid  gases  by  surrounding 
them  with  their  own  vapour  in  the  apparatus  made  wholly  of  copper, 
described  and  figured  in   the  Proc.  Boy.  Inst,  for  1886.     In  all  con- 
timiously  working  circuits  of  liquid  gases  used  in  refrigerating  appa- 
I'atus  the  regenerative  principle  applied  to  cold  first  introduced  by 
Siemens,    in     1857,     and    subsequently    employed    in    the    freezing 
machines  of    Kirk,   Coleman,   Solvay,    Linde,    and  others    has    been 
adopted.       Quite   independently,    Professor    Kamerlingh    Onnes,    of 
Leiden,  has  used  the  regenerative   principle   in   the  construction  of 
the    cooling    circuits    in    his    cryogenic    laboratory    (see    Paper    by 
Dr.  H.  Kamerlingh  Onnes,  on  the  "  Cryogenic  Laboratory  at  Leiden, 
and    on   the    Production   of    very   low    Temperatures,"    Amsterdam 
Akademie,    1894).     Apart,    therefore,    from    important    mechanical 
details,  and  the  conduct  of  the  general  working,   nothing  new  has 
been  added  by  any  investigator  to  the  principles  involved  in  the  con- 
struction and  use  of  low  temperature    apparatus  since  the  year  187b. 
The  Phil.  Mag.  of  February,   1895,   contains  a   fantastic  claim  put 
forward  by  Professor  Olszewski,  of  Cracow,  that  because  he  used  in 
1890    a  steel    tube  combined   with    a,    stopcock   to    draw   off   liquid 
oxygen,  he    had   taught    the  world,  to  use  his  own  language,  '"  the 
method  of  getting  large  quantities  of  liquid  gases."     But  when,  in 
addition,  Olszewski  alleges,  four  years  after  the  event,  that  the  ex- 
periments   made    at  the    Royal    Institution    since    1891    are   chiefly 
borrowed  from  Cracow,  and  that  he  is  entitled   to  the  credit  of  all 
low  temperature   research   subsequent  to  1891,  because  of  his  steel 
tube   and  stopcock   invention,  one  can  only  Avonder  at  the  meagre 
additions' to  knowledge  that  in  our  time  ai'e  unhesitatingly  brought 
forward  as  original,  and  more  especially  that  scientific  men  could  be 
got  to  give  them  any  currency  in  this  country.     Such  persons  should 
read  the  late  Professor  Wroblewski's    pamphlet,   entitled  "  Comment 
I'air  a  ete  liquefie  "  (Paris,  Libraire  du  Luxembourg,  1885),  and  make 
themselves  generally  acquainted  with  his  work  before  coming  to  hasty 
conclusions  on   claims  of  priority  brought  forward  by  the   Professor 
of  Chemistry  at  Cracow. 

Liqupfying  Apparatus. — The  author  pi'oceeded  to  describe  the  con- 
struction and  show  the  working  of  a  laboratory  apparatus  for  the 
production  of  liquid  oxygen  and  other  gases,  rej^resented  in  section 
(Fig.  1).  With  this  simple  arrangement  100  c.c.  of  liquid  oxygen 
can  readily  be  obtained,  the  cooling  agent  being  carbon  dioxide,  at  the 
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temperature  of  — 79°,  no  exhaustion  being  used.  The  gaseous  oxygen^ 
cooled  before  expansion  by  passing  through  a  spiral  of  copper  tube- 
immersed  in  sohd  carbon  dioxide,  passes  through  a  fine  screw  stopcock 
under  a  pressure  of  100  atmos.,  and  thence  backwards  over  the  coils- 
of  pipe.  The  liquid  oxygen  begins  to  drop  in  about  a  quarter  of  an 
hour  from  starting.  The  general  arrangement  of  the  circuits  will 
be  easily  understood  from  the  sectional  drawing.  The  pressure  in 
the  oxygen  cylinders  at  starting  is  generally  about  150  atmos.,  and 
the  best  results  are  got  by  working  down  to  about  100.  This  little 
apparatus  will  enable  liquid  oxygen  to  be  used  for  demonstration  and 
research  in  all  laboratories. 

Vacuum  Vessels. — It  has  been  shown  in  previous  papers*  that  a  good 
exhaustion  reduces  the  influx  of  heat  to  one-fifth  part  of  what  is 
conveyed  when  the  annular  space  in  such  double-walled  vacuum 
vessels  is  filled  with  air.  If  the  interior  walls  are  silvered,  or  excess^ 
of  mercury  is  left  in  the  vessel,  the  influx  of  heat  is  diminished  to 
one-sixth  part  of  the  amount  entering  without  the  metallic  coating. 
The  total  effect  of  the  high  vacuum  and  silvering  is  to  reduce  the 
ingoing  heat  to  l/30th  part,  or,  roughly,  Sg-  per  cent.  Vessels  con- 
structed with  three  dry  air  spaces  only  reduced  the  influx  of  heat  to 
35  per  cent.  An  ordinary  mercury  vacuum  vessel  is  therefore  10  times 
more  economical  for  storing  liquid  air,  apart  from  considerations  of 
manipulation,  than  a  triple  annular- spaced  air  vessel.  It  has  been 
suggested  that  the  metallic  coating  of  mercury  does  no  good,  because 
Pictet  has  found  that  all  kinds  of  matter  at  low  temperatures  become 
transparent  to  heat.  The  results  above  mentioned  dispose  of  this 
assumption,  and  direct  experiment  proves  that  no  increase  in  the 
transparency  of  glass  to  thermal  radiation  takes  place  by  cooling  to 
the  boiling  point  of  air.f 

Solid  Air. — As  Professor  Olszewski  has  recently  alleged  that  air 
does  not  solidify  at  the  lowest  pressures  (Phil  Mag.,  February,  1895), 
the  author's  former  experiments  were  repeated  on  a  larger  scale.  If 
a  litre  of  liquid  air  is  placed  in  a  globular  silvered  vacuum  vessel  and 
subjected  to  exhaustion,  as  much  as  half  a  litre  of  solid  air  can  be 
obtained  and  maintained  in  this  condition  for  half  an  hour.  At  fii'st 
the  solid  is  a  stiff,  transparent  jelly,  which,  when  examined  in  the 

*  "  On  Liquid  Atmospheric  Air,"  Froc.  Roy.  Inst.,  1503 ;  "  Scientific  Uses  of 
Liquid  Air,"  ibid.,  1S94. 

+  As  this  is  passing  through  the  press,  T  observe  that  M.  Cailletct,  at  the 
last  meeting  of  the  French  Academy  (Comptes  Hendiis),  presented  a  paper  bv  M. 
Solvay  of  Brussels,  in  -n'hich  my  device  of  vacuum  vessels  is  attributed  to 
M.  Cailletet,  and  tacitly  accepted  by  him  !  In  1873  I  had  already  used  a  highly  ex- 
hausted vessel,  of  similar  shape  to  the  vacuous  test  tube,  in  calorimctric  experiments. 
See  paper  on  "  The  Physical  Constants  of  Uydrogeuium,"  Trans.  Koy.  Soc.  Ed  , 
vol.  27. 
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magnetic  field,  has  tlie  liquid  oxygen  drawn  out  of  it  to  the  poles. 
This  pi'oves  that  solid  air  is  a  nitrogen-jelly  containing  liquid  oxygen. 
Solid,  air  can  only  be  examined  in  a  vacuum  or  in  an  atmosphere  of 
hydrogen,  because  it  instantly  melts  on  exposure  to  the  air,  giving 
rise  to  the  liquefaction  of  an  additional  quantity  of  air.  It  is  strange 
to  see  a  mass  of  solid,  air  melting  in  contact  with  the  atm.osphere, 
and  all  the  time  welling  up  like  a  kind  of  fountain. 

Samples  of  air  liquefied  in  sealed  jlaaJcs. — In  a  previous  paper 
"  On  the  relative  behaviour  of  chemically  prepared  and  of  atmo- 
spheric nitrogen "  Peoc,  December,  189-4,  the  plan  of  manipu- 
lating such  samples  was  described.  Two  flasks  of  dry  air  that 
had.  stood  over  phosphoric  anhydride  were  liquefied  side  by  side, 
the  only  diffei^ence  between  the  samples  being  that  one  was  free 
from  cai-bonic  acid.  The  one  gave  a  liquid  that  was  perfectly 
clear,  the  other  was  turbid  from  the  0"0-4  per  cent,  of  carbon  dioxide. 
The  temperature  was  now  lowered  by  further  exhaustion  of  the  liquid 
air  surrounding  the  tubes  until  both  liquids  became  solid.  The 
flasks  were  then  sealed  off  for  the  purpose  of  examining  the  com- 
position of  the  air  that  had  not  been  condensed.  The  one  sample 
contained  oxygen,  21'19  per  cent.,  and  the  other  20'7  per  cent.  This 
is  an  additional  proof  to  the  one  previously  given,  that,  substantially, 
the  oxygen  and  nitrogen  in  air  liquefy  simultaneously,  even  under 
gradually  diminishing  pressure,  and  that  in  these  experiments  all 
the  known  constituents  of  air  are  condensed  together.  These  results 
finally  disproved  the  view  expressed  in  A  Syslem  of  Inorganic 
Chemistry  (1891,  p.  70),  by  Professor  Ramsay,  where  he  says  :  '"Air 
has  been  liquefied  by  cooling  to  — 192°,  but  as  oxygen  and  nitrogen 
have  not  the  same  boiling  points,  the  less  volatile  oxygen  doubtless 
liquefies  first."  In  the  author's  former  experiments,  the  substance  now 
known  as  argon,  became  solid  before  nitrogen,  but  cheniical  nitrogen 
and  air  nitrogen,  with  its  O'l  per  cent,  of  argon,  behaved  in  substan- 
tially the  same  way  on  liquefaction. 

Liquid  nitric  oxide. — Great  interest  attaches  to  the  behaviour  of 
nitric  oxide  at  low  temperatures.  Professor  Olszewski  has  examined 
the  liquid  and  describes  it  as  colourless.  Dr.  Scott  has  prepared  in 
different  ways  samples  of  nitric  oxide.  These  have  been  transferred 
to  liquefaction  flasks,  where  they  were  left  in  contact  with  potash, 
sulphtiric  acid,  or  phosphoric  acid  for  many  days  before  use.  Each 
of  the  samples,  when  cooled,  gave  a  nearly  white  solid,  melting  into 
a,  blue  liquid.  The  colour  is  more  marked  at  the  melting  point  than 
at  the  boiling  point.  Liquid  nitric  oxide  is  not  magnetic  ;  neither  is 
the  solid  phosphorescent.  Colour  in  the  oxides  of  nitrogen  evidently 
begins  with  the  second  oxide.  Solid  nitric  oxide  does  not  show  any 
chemical  action  in  liquid  oxygen,  provided  the  tube  containing  it 
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is    completelj  immersed  ;    but  if  the   tube  full   of  liquid  oxygen  is- 
lifted  inlo  the  air,  almost  instantly  a  violent  explosion  takes  place. 

Specific  Gravities  taken  in  liquid  oxygen. — In  a  good  vacnum- 
vessel  specific  gravities  may  be  taken  in  liquid  oxygen  with  as  great 
ease  as  in  water. 

Some  20  substances  Avere  weighed  in  liquid  oxygen,  and  the 
apparent  relative  density  of  the  oxygen  determined.  The  results 
were  then  corrected,  using  Fizeau's  values  for  the  variation  of  the 
coefficient  of  expansion  of  the  solids  employed,  and  thereby  the  real 
density  of  liquid  oxygen  calculated.  The  resulting  value  was  1'1375, 
bar.  766'5,  in  the  case  of  such  different  substances  as  cadmium,  silver, 
lead,  copper,  silver  iodide,  calc-spar,  rock  crystal.  Direct  deter- 
minations with  an  exhausted  glass  cylindrical  vessel  displacing 
about  22  c.c.  gave  1"1378.  Fizeau's  parabolic  law  for  the  variation 
of  the  coefficient  of  expansion  holds  down  to  — 183°.  The  solid, 
which  showed  the  greatest  contraction  was  a  block  of  compressed 
iodine,  the  one  that  contracted,  least  being  a  compressed  cylinder  o£ 
silver  iodide.  Wroblewski  gave  the  density  of  liquid  oxygen  at  the 
boiling  point  as  1"168,  whereas  Olszewski  found  1"124.  The  varia- 
tion of  density  is  about  +00012,  for  20  mm.  barometric  pressure. 
Much  work  requires  to  be  done  in  the  accurate  determination  of  the 
physical  constants  of  liquid  gases. 

Liquid  Air.- — A  large  silver  ball  weighed  in  liquid  air  gave  the- 
density  of  the  latter  as  0'910,  and  the  corresponding  density  of  nitrogen 
at  its  boiling  point  0'850.  It  is  difficult  to  be  quite  certain  that  the  con- 
stituents of  liquid  air  are  in  the  same  proportion  as  the  gaseous  ones, 
so  that  further  experiments  must  be  made.  Liquid  air  kept  in  a  silvered 
vacuum  vessel  gradually  rises  in  boiling  point  from  the  instant  of  its- 
collection,  the  rate  of  increase  during  the  first  hour  being-  nearly 
directly  proportional  to  the  time.  As  the  increase  amounted  to  1°  in 
]0  minutes  the  boiling  point  of  oxygen  ought  to  have  been  reached 
within  two  hours.  The  density  of  liquid  air,  however,  does  not 
reach  that  of  pure  oxygen  even  after  30  hours'  storage.  The  large- 
apparatus  can  be  arranged  to  deliver  liquid  air  containing  49  per 
cent,  of  oxygen,  which  gives  off  gas  containing  20  per  cent,  of  oxygen,. 
rising  after  six  hours  to  72'6  per  cent. 

Combustion  in  Liquid  Oxygen. — A  small  ignited  jet  of  hydrogen 
burns  continuously  below  the  surface  of  liquid  oxygen,  all  the  water 
produced  being  carried  awa^'  as  snow.  There  is  a  considerable- 
amount  of  ozone  formed,  which  concentrates  as  the  liquid  oxygen 
evaporates.  In  the  same  way  graphite  or  diamond,  when  properly 
ignited,  burns  continuously  on  the  surface  of  liquid  oxygen,  producing 
solid  carbonic  acid  and  generating  ozone.  If  liquid  oxygen  is  ab- 
sorbed in  wood  charcoal,  or  cotton  wool,  and  a  part  of  the  body  heated 
to  redness,  combustion  can  start  with  explosive  violence. 
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Gas  jets  containing  liqtiid. — The  experiments  of  Jonle  and  Thomson 
and  Regnanlt  on  the  temperature  of  gas  jets  issuing  under  low  pressures 
are  "well  knowu.  The  followiug  observations  refer  to  the  pressure 
required  to  produce  a  lowering  of  temperature  sufficient  to  yield 
liquid  in  the  gas  jet. 

The  apparatus  used  in  the  study  of  higlily  compressed  gas 
jets  is  represented  in  Fig.  2  ;  where  C  is  a  Tacuum  tube  which  holds 
a  coil  of  pipe  about  5  mm.  in  diameter  along  with  carbon  dioxide  or 
liquid  air  for  cooling  the  gas  before  expansion,  and  A  is  a  small  hole 
in  the  silver  or  copper  tube  about  4-  mm.  in  diameter,  which  takes  the 
place  of  a  stopcock.  When  carbon  dioxide  gas  at  a  pressure  of  30  or 
40  atmos.  is  expanded  through  such  an  aperture,  liquid  can  be  seen 
where  the  jet  impinges  on  the  wall  of  the  vacuum  tube  along  with  a 
considerable  amount  of  solid.  If  oxygen  gas  escapes  from  the  small 
hole  at  the  pressure  of  100  atmos.,  having  been  cooled  previously  to 
—  79°  in  the  vessel  C,  a  liquid  jet  is  just  visible.  It  is  interesting  to 
note  in  passing  that  Pictet  could  get  no  liquid  oxygen  jet  below 
270  atmos.  This  was  due  to  his  stopcock  being  massive  and 
outside  the  refrigerator.  If  the  ox^-gen  is  replaced  by  air  no  liquid 
jet  can  be  seen  unless  the  pi-essure  is  raised  to  180  atmos.  If  the 
carbon  dioxide  is  cooled  by  exhaustion  (to  about  1  mm.  pressure)  or 
— 115°,  then  liquid  air  can  easily  be  collected  in  the  small  vacuum 
vessel  D,  or  if  the  air  pressure  is  raised  above  200  atmos.,  keeping 
the  cooling  at  — 79°  as  before.  The  chief  difficulty  is  in  collecting 
the  liquid  owing  to  the  rapid  current  of  gas.  The  amount  of  liquid 
in  the  gas  jet  is  small  and  its  collection  is  greatly  facilitated  by 
directing  the  spray  on  a  part   of  the  metallic  tube  above  the  little 
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hole  or  by  increasing  resistance  to  th  e  escaping  gas  by  placing  some 
few  turns  of  the  tube,  like  B  in  the  figure,  in  the  upper  portion  of  the 
vacuum  tube,  or  generally  by  pushing  in  more  tube  in'aDy  form.  A 
vacuum  vessel  shaped  like  an  egg-glass  also  works  well.  This  practi- 
cally economises  tlie  cool  gas  which  is  escaping  to  reduce  the  tempera- 
ture of  the  gas  before  expansion,  or,  in  other  words,  it  is  the  cold 
regenerative  principle.  Coleman  pointed  out  long  ago  that  bis  air 
machine  could  be  adapted  to  deliver  air  at  as  low  a  temperature  as 
has  yet  been  produced  in  physical  reseai-ch.  Both  Solvay  and  Linde 
have  taken  patents  for  the  production  of  liquid  air  by  the  application 
of  cold  regeneration,  but  the  latter  has  the  credit  of  having  succeeded 
in  constructing  an  industrial  apparatus  (the  plans  of  which  are  not  yet 
published)  that  is  lowered  in  temperature  to  — 140°,  or  to  the  critical 
point  of  air  in  about  15  hours,  and  from  which  liquid  air  containing 
70  per  cent,  oxygen  is  collected  after  that  time. 

For  better  isolation,  the  pipe  can  be  rolled  between  two  vacuum 
tubes,  the  outer  one  being  about  9  inches  long  and  1^  inch  diameter, 
as  shown  in  Fig.  3.  The  aperture  in  the  metal  pipe  has  a  little 
piece  of  glass  tube  over  it  which  helps  the  collection  of  the  liquid. 
With  such  a  simple  apparatus  and  an  air  supply  at  200  atraos.  with 
no  previous  cooling,  liquid  air  begins  to  collect  in  about  five  minutes. 
but  the  liquid  jet  can  be  seen  in  between  two  and  three  minutes.  It 
is  not  advisable  to  work  below  100  atmos. 

In  Fig.  4  the  metallic  tube  in  the  vacuum  vessel  is  placed  in  hori- 
zontal rings,  leaving  a  central  tube  to  allow  the  glass  tube  C  to  pass, 
which  is  used  to  cool  bodies  or  examine  gases  under  compression. 
The  inner  tube  can  be  filled  for  an  inch  with  liquid  air  under  a  pres- 
sure of  60  atmos.  in  about  three  minutes.  Generally,  in  the  experi- 
ments, about -3^  to  4  cubic  feet  of  air  passes  through  the  different  sized 
needle  holes  per  minute  when  the  pressure  is  about  200  atmos.  As  the 
small  hole  is  apt  to  get  stopped,  for  general  working  it  is  better  to  use 
a  needle  stopcock,  worked  from  the  outside  by  a  screw  passing  thi'ough 
the  middle  of  the  coil  of  pipe.  A  double  coil  of  pipe  has  advantages 
in  the  conduct  of  some  experiments.  The  efficiency  is  small,  not 
exceeding  the  liquefaction  of  2  to  5  per  cent,  of  the  air  passing,  but 
it  is  a  quick  method  of  reaching  low  temperatures  and  easy  to  use 
for  coohng  tubes  and  collecting  a  few  hundred  c.c.  of  liquid  air,  espe- 
cially if  the  compressed  air  is  delivered  at  the  temperature  of  —79° 
before  expansion.  With  larger  vacuum  vessels  and  larger  regenerat- 
ing coils  no  doubt  the  yield  of  liquid  could  be  increased.  The  liquid 
air  resulting  from  the  use  of  this  form  of  apparatus  contains  about 
•50  per  cent,  of  oxygen.  If  the  air  is  cooled  Avith  solid  carbonic  acid 
previous  to  its  reaching  the  vacuum  tube  coil  of  pipe,  the  only  change 
is  to  reduce  the  percentage  of  oxygen  to  40.     Successive  samples  of 
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liquid  taken  during  the  working  had  nearly  tlie  same  composition. 
If  the  arrangement  shown  in  Fig.  2  is  used,  with  silver  tube,  about 
^  in.  bore,  and  a  foot  or  two  coiled  in  upper  part  of  the  vacuum  vessel, 
liquid  air  containing  25  per  cent,  of  oxygen  was  obtained.  On  the 
other  hand,  the  percentage  of  oxygen  can  be  increased  by  a  sliglit 
change  in  the  mode  of  working. 

In  the  above  experiments  air  is  taken  at  the  ordinary  temperature, 
wbich  is  a  little  above  twice  its  critical  temperature,  and  is  partially 
transformed  in  a  period  of  time  wliich,  in  my  experiments,  has  never 
exceeded  10  minutes,  simply  and  expeditiously  into  tlie  liquid  state 
at  its  boiling  point,  —194°,  or  a  fall  of  more  than  200°  has  been 
effected  in  this  short  period  of  time. 

Experiments  on  Eydrorien. — Wroblewski  made  the  first  conclusive 
experiments  on  the  liquefaction  of  hydrogen  in  January,  1884.  He 
found  tbat  the  gas  cooled  in  a  tube  to  the  boiling  point  of  oxygen,  and 
expanded  quickly  from  100  to  1  atmos.,  showed  the  same  appearance  of 
sudden  ebullition  as  Cailletet  had  seen  in  his  early  oxygen  experi- 
ments. No  sooner  had  the  announcement  been  made  than  Olszewski 
confirmed  the  result  by  expanding  hydrogen  from  190  atmos.,  pre- 
viously cooled  with  oxygen  and  nitrogen  in  a  vacuum.  Olszewski 
declared  in  1884  that  he  saw  colourless  drops,  and  by  partial  expansion 
to  40  atmos.  the  liquid  hydrogen  was  seen  by  him  running  down  the 
tube.  Wroblewski  could  not  confirm  these  results,  his  hydrogen  being 
always  what  he  called  a  "  liquide  dynamique."  He  proposed  to  get 
"  static  "  liquid  hydrogen  by  the  use  of  hydrogen  gas  as  a  cooling  agent. 
From  this  time  until  his  death,  in  the  year  1888,  Wroblewski  devoted 
his  time  to  a  laborious  research  on  the  isothermals  of  hydrogen  at 
low  temperatures.  The  data  thus  arrived  at,?enabled  him  by  the  use  of 
Van  der  Waal's  formulae,  to  define  the  critical  constants  of  hydrogen, 
its  boiling  point,  density,  etc.,  and  the  subsequent  experiments  of 
Olszewski  have  confirmed  the  accuracy  of  the  results.  In  a  paper 
published  in  the  Phil.  Mag.,  September,  1884,  "On  the  Liquefac- 
tion of  Oxygen  and  the  Critical  Volumes  of  Fluids,"  the  suggestion 
was  made  that  the  critical  pressure  of  hydrogen  was  wrong,  and  that 
instead  of  being  99  atmos.  (as  deduced  by  Sarrau  from  Amagat's  iso- 
thermals) the  gas  had  probably  an  abnormally  low  value  for  this 
constant.  This  view  was  substantially  conBrmed  by  Wroblewski 
finding  a  critical  pressure  of  13'3  atmos.,  or  about  one-fourth  that  of 
oxygen.  The  Chemical  Neivs  (September  7,  1894),  contains  an  account 
of  the  stage  the  author's  hydrogen  experiments  had  reached  at  that 
date.  The  object  was  to  collect  liquid  hydrogen  at  its  boiling  point, 
in  an  open  vacuum  vessel,  which  is  a  much  more  difficult  problem 
than  seeing  the  liquid  in  a  glass  tube  under  pressure  and  at  a  higher 
temperature.      In  order   to   raise  the  critical  point  of   hydrogen  to 
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aboat  — 200°  from  2  to  5  per  cent,  of  nitrcgen  or  air  was  mixed  with  ifc. 
This  is  simply  making  an  artificial  gas  containing  a  large  proportion 
of  hydrogen,  Avhich  is  capable  of  liquefaction  by  the  use  of  liquid  air. 
The  results  are  summed  up  in  the  following  extract  from  the  paper. 
"  One  thing  can,  however,  be  proved  by  the  use  of  the  gaseous 
mixture  of  hydrogen  and  nitrogen,  viz.,  that  by  subjecting  it  to  a 
high  compression  at  a  temperature  of  — 200°  and  expanding  the 
resulting  liquid  into  air,  a  much  lower  temperature  than  anything 
that  has  been  recorded  up  to  the  present  time  can  be  reached. 
This  is  proved  by  the  fact  that  such  a  mixed  gas  gives,  under  the 
conditions,  a  paste  or  jelly  of  solid  nitrogen,  evidently  giving  off 
hydrogen  because  the  gas  coming  off  bui'ns  fiercely.  Even  when 
hydrogen  containing  only  some  2  to  5  per  cent,  of  air  is  similarly 
treated  the  result  is  a  white,  solid  matter  (solid  air)  along  with  a 
clear  liquid  of  low  density,  which  is  so  exceedingly  volatile  that  no 
known  device  for  collecting  has  been  successful." 

In  Professor  Olszewski's  paper  "  On  the  Liquefaction  of  Gas  '"'  (Phil. 
2Iag.,  1895,),  after  detailing  the  results  of  his  hydrogen  experiments, 
he  says,  "  The  reason  for  which  it  has  not  hitherto  been  possible  to 
liquefy  hydrogen  in  a  static  state,  is  that  there  exists  no  gas  having 
a  density  between  that  of  hydrogen  and  nitrogen,  and  which  might 
be,  for  instance,  7 — 10  (H  =  1).  Such  a  gas  would  be  liquefied 
by  means  of  liquid  oxygen  or  air  as  cooling  agent,  and  afterwards 
used  as  a  recognised  menstruum  in  the  liquefaction  of  hydrogen." 
Science  will  probably  have  to  wait  a  very  long  time  before  this  sugges- 
tion of  how  to  get  "  static  "  liquid  hj'drogen  is  realised.  The  proposal 
Wroblewski  made  in  1884  of  using  the  expansion  of  hydrogen  as  a 
cooling  agent  to  effect  the  change  of  state  is  far  more  direct  and 
practicable. 

Liquid  Hydrogen  Jet  and  Solid  Oxygen. — Hydrogen,  cooled  to 
—  194°  (80°  abs.  t.)  the  boiling  point  of  air,  is  still  at  a  temperature 
which  is  two  and  a  half  times  its  critical  temperature,  and  its  dii"ect 
liquefaction  at  this  point  would  be  comparable  to  that  of  air  taken 
at  60°,  and  liquefied  by  the  apparatus  just  described.  Now,  air 
supplied  at  such  a  high  temperature  greatly  increases  the  difficulty 
and  the  time  required  for  liquefaction.  Still,  it  can  be  done,  even 
with  the  air  supply  at  100°,  in  the  course  of  seven  minutes  and  this 
is  the  best  proof  that  hydrogen,  if  placed  under  really  analogous  con- 
ditions, at  — 194°  must  also  liquefy  with  the  same  form  of  appa- 
ratus. Hydrogen,  cooled  to  —  200°,  was  forced  through  a  fine  nozzle 
under  140  atmos.  pressure,  and  yet  no  liquid  jet  could  be  seen.  If  the 
hydrogen  contained  a  few  per  cent,  of  oxygen  the  gas  jet  was  visible, 
and  the  liquid  collected,  which  was  chiefly  oxygen,  contained  hydrogen 
in  solution,  the  gas  given  off  for  some  time  being  explosive. 
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If,  however,  hjdrogeB,  previoxisjy  cooled  by  a  bath  of  boiling  air,  is 
allowed  toexpand  at200atraos.  over  a  regenerative  coil  similar  to  that 
shown  in  Fig.  2,  but  longer,  a  liquid  jet  can  be  seen  after  the  circnlation 
Las  continued  for  a  few  minutes  aloug  with  a  liquid  which  is  in  rapid, 
rotation  in  the  lower  part  of  the  vacuum  vessel.  The  liquid  did  not 
accumulate,  owing  to  its  low  specific  gravily  and  the  rapid,  current 
of  gas.  These  difficulties  will  doubtless  be  overcome  by  the  use  of  a 
difierently  shaped  vacuum  vessel  and  by  better  isolation.  The  liquid 
jet  can,  however,  be  used  as  a  cooling  agent  like  the  .=;pray  of  liquid 
air  obtained  under  similar  circumstances,  and,  this  being  practicable, 
the  only  difficulty  is  one  of  expense.  In  order  to  test  in  the  first 
instance  what  the  hydrogen  jet  could  do  in  the  production  of  lower 
temperatures,  liquid  air  and  oxygen  were  placed  in  the  lower  part  of 
the  vacuum  tube  just  covering  the  jet.  The  result  was  that  in  a  few 
minutes  about  50  c.c.  of  the  respective  liquids  were  transformed  into 
hard  white  solids  resembling  avalanche  snow,  quite  different  in 
appearance  from  the  jelly-like  mass  of  solid  air  got  by  the  use  of  the 
air  pump.  The  solid  oxygen  had  a  pale,  bluish  colour,  showing  by 
reflection  all  the  absorption  bands  of  the  liquid.  The  teruperatures 
reached  and  other  matters  will  be  dealt  with  in  a  separate  communi- 
cation. There  is  no  reason  why  a  spray  of  liquid  hydrogen,  at  its 
boiling  point  in  an  open  vacuum  vessel,  should  not  be  used  as  a 
cooling  agent  in  order  to  study  the  properties  of  matter  at  some  20° 
or  80°  above  the  absolute  zero.     The  sole  difficulty  is  the  cost. 

Fluorine. — This  is  the  Only  widely  distributed  element  that  has  not 
been  liquefied.  Some  years  ago  Wallach  and  Hensler  pointed  out 
that  an  examination  of  the  boiling  points  of  substituted  halogen 
organic  compounds  led  to  the  conclusion  that,  although  the  atomic 
v.eight  of  fluorine  is  19  times  that  of  hydrogen,  yet  it  must  in  the 
free  state  approach  hydrogen  in  volatility.  This  view  is  confirmed 
by  the  specific  refractive  index  which  Gladstone  showed  was  rather 
lower  than  hydrogen.  If  the  chemical  energy  of  fluorine  at  low  tem- 
pei*atures  is  abolished  like  that  of  other  active  substances,  then  some 
kind  of  glass  or  other  transparent  material  not  so  brittle  as  calcium 
fluoride  could  be  employed  in  the  form  of  a  tube,  and  its  liquefaction 
achieved  by  the  use  of  hydrogen  as  a  cooling  agent. 

During  the  conduct  of  these  investigations,  able  assistance  has 
been  rendered  by  Mr.  Robert  Lennox,  whose  name  has  been  so  often 
mentioned  in  the  Eoyal  Institution  lectures.  Valuable  help  has  also 
been  given  by  Mr.  J.  "SV.  Keath,  Assistant  at  the  Royal  Institution. 

Discussiox. 

Professor  Ramsat  remarked  that  Professor  Olszewski  had  succeeded 
in  liquefying  hydrogen,  and  from  unpublished  information  received 
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from  Craccn-,  he  was  able  to  state  that  a  fair  amotint  of  liquid  had 
been  obtained,  not  as  a  froth,  but  in  a  state  of  quiet  ebullition,  by 
surrounding  a  tube  containing  compressed  hydrogen  by  another  tube 
also  containing  compressed  hydrogen  at  the  temperature  oi'  oxygen 
boilins:  at  a  very  low  pressure.  On  allowing  the  hydrogen  in  the 
middle  jacket  suddenly  to  expand,  the  hydrogen  in  the  innermost 
tube  liquefied,  and  was  seen  to  have  a  meniscus.  Its  critical  point 
and  its  boiling  point,  under  atmospheric  pressui'e,  were  determined 
by  means  of  a  resistance  thermometer.  There  would  appear  to  be  no 
difficulty  in  distinguishing  the  meniscus  of  hydrogen,  Y»-here  the 
liquid  is  50  times  as  heavy  as  the  gas,  for  it  is  perfectly  easy  to 
see  a  meniscus  with  such  a.  liquid  as  ether,  at  temperatures  so  near 
the  critical  point  that  the  liquid  has  only  thi'ee  or  four  times  the 
density  of  the  gas. 

Mr.  Blouxx  said  that  the  first  account  of  the  Linde  process  for 
liquefying  air  had  been  published  in  the  early  autumn  of  1895  in  the 
form  of  a  paper  read  by  Herr  Schrotter  before  the  Association  of 
German  Engineers  at  Aachen.  Briefly,  it  consisted  in  taking  advant- 
age  of  the  fact  thab  air,  not  being  a  perfect  gas,  is  permanently 
cooled  when  allowed  to  expand  through  a  narrow  opening  without 
doing  external  work.     The  lowering  of  temperature  was   expressed 

bv  Joule  and  Thomson's  formula,  t  =  ^-^ ~  {'—-] ,  where  t  is  the 
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fall  in  temperatnre  in  degrees  centigrade  }:*■<  is  the  pressure  of  the  air 
before  it  passes  the  opening,  j^i  is  the  pressure  of  the  air  after  passing 
the  opening,  and  Ti  is  the  absolute  temperature  of  the  air  before 
passing  the  opening.  The  effect  was  made  cumulative  hj  causing  the 
air  thus  cooled  to  cool  that  which  was  about  to  pass  through  the 
opening.  This  was  effected  by  the  use  of  two  long  concentric  tubes, 
the  inner  conveying  the  air  to  be  cooled,  and  the  annular  space 
between  the  two  being  traversed  by  the  cooling  air.  Circulation  was 
maintained  by  means  of  an  ordinai'y  air  compressor,  and  the  tem- 
perature  fell  until  the  critical  temperature  was  reached,  A  subsidiary 
compressor  supplied  fresh  air  to  the  cycle  to  replace  that  liquefied. 
The  process  was  interesting  because  it  differed  fundamentally  fi-om 
those  usually  emplo^'ed  for  the  liquefaction  of  difficultly  condensible 
gases,  in  two  respects,  viz.  (1)  it  dispensed  with  the  use  of  inter- 
mediate cooling  agents,  and  (2j  it  applied  a  method  for  the  cumula- 
tive withdrawal  of  heat  analogous  to  the  converse  process  of  heat 
regeneration.  Trials  of  the  process  had  been  made  on  a  considerable 
scale,  and  there  appeared  to  be  no  difficult}-  in  liquefying  air  cheaply 
and  in  quantity. 

Lord  Playfaik  said,  as  a  Past-president  of  the  Society  he  was  aware 
that  it  is  not  the  practice   to  move  a  vote  of  thanks  to  the  reader  of 
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a  paper,  so  that  he  must  not  conclude  witli  a  motion  to  that  effect 
But  he  was  sure  that  he  was  expressing  the  sentiments  of  all  present, 
when  he  said  that  they  were  grateful  for  the  admirable  exposition 
and  splendid  experiments  which  they  had  heard  and  seen.  It  is 
known  to  them  all  that  an  undesirable  controversy  had  been  going  on 
as  to  how  much  originality  there  is'  in  the  researches  of  Professor 
Dewar,  whom  he  had  the  honour  of  claiming  as  an  old  student  and 
assistant  when  he  was  Professor  in  Edinburgh.  He  had  wasted  his 
time  in  reading  these  attacks,  and  they  have  had  no  influence  on  his 
mind,  or  rather  that  they  had  influenced  him  to  send  a  subscription 
to  the  Royal  Institution  towards  the  cost  of  the  apparatus.  The 
diagram  of  Pictet's  apparatus,  now  shown,  certainly  gives  to  the 
general  chemist  the  most  oi'iginal  conceptions  as  to  how  the  problem 
of  liquefying  gases  should  be  attacked.  But  if  Pictet  were  now  with 
them,  and  could  see  the  gi-eat  advances  Avhich  had  been  made  on 
his  ideas,  he  would  be  the  first  to  recognise  their  importance,  and  to 
congratulate  Professor  Dewar.  It  is  only  in  mythology  tliat  Minerva 
full  grown,  and  panoplied  in  complete  armour,  is  born  from  the 
brain  of  Jupiter  after  a  prolonged  gestation.  In  human  brains  one 
discovery  suggests  another,  and  we  proceed  to  the  goal  of  knowledge 
step  by  step.  The  world  now  feels  that  Watt's  discoveries,  in  im- 
proving the  steam-engine,  gave  an  enormous  impulse  to  civilization. 
But  the  men  of  his  day  were  petty  enough  to  deny  him  mei'it,  and 
they  went  to  a  court  of  justice  to  prove  that  every  one  of  his  dis- 
coveries had  previously  been  made  by  other  men,  and  more  strange 
still,  the  court  agreed  with  them  and  solemnly  declared  that  Watt 
had  done  nothing  to  improve  the  steam-engine.  Every  discovery 
can  be  connected  with  previous  discoveries.  Would  the  merit  of 
Rayleigh  and  Ramsay  be  lessened  as  the  discoverers  of  argon  because 
Cavendish  had  it  undoubtedly  as  the  residue  in  his  tube  in  his  famous 
experiment  on  air?  It  is  to  be  hoped  that  Professor  Uewar  will  go 
on  with  his  magnificent  experiments  on  the  liquefaction  of  gases,  and 
with  the  researches  which  come  from  them,  without  caring  for  the 
mosquitoes  of  science  which  buzz  about  his  ears. 

Dr.  Armstrong  said  that,  after  what  had  fallen  from  Lord  Play- 
fair,  he  would  venture  to  express  the  opinion  that  the  attacks  made 
on  Professor  Dewar  during  the  past  few  months  were  disgraceful. 
In  these  days  we  should  encourage  as  far  as  possible  all  who  were 
engaged  in  such  dangerous  and  diflicult  work,  not  decry  their 
laboui's.  The  history  of  the  Rojal  Institution  in  the  past,  in  so 
far  as  concerned  the  liqaef g  ction  of  gases,  was  a  glorious  one,  and 
he  had  no  doubt  that  when  ti;e  work  done  there  more  recently  came 
to  be  considered  without  prejulice,  it  would  be  regarded  as  equally 
important.     In  fact  there  was  evidence  of   this  already.     Professor 
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Onnes,  of  Leiden,  -who,  witli  most  limited  appliances  and  means,  Tiad 
already  accomplislied  so  mucli  in  tlie  field  of  reseai'cli  at  low  tempera- 
tures— an  acknowledged  expert  in  tliese  matters — in  a  recent  publi- 
cation, in  -wliich  justice  was  done  to  all  workers,  clearly  recognised 
that  much  credit  was  due  to  Professor  Dewar  for  his  various  improve- 
ments. He  did  not  consider  it  necessary  to  thank  Professor  Dewar, 
but  thought  that  his  assistants  should  not  be  forgotten.  Messrs. 
Lennox  and  Heath,  had  done  much  service  in  connection  with  the 
work  generally,  and  especially  in  making  the  present  demonstration 
possible. 

Professor  Dewar,  in  reply,  stated  that  he  could  have  no  knowledge 
of  unpublished  work  on  the  liquefaction  of  hydrogen.  The  mere 
fact  of  liquefaction  was  first  definitely  given  by  Wroblewski,  although 
Cailletet  had  made  an  earlier  experiment  of  the  same  kind.  His  paper 
contained  a  quotation  from  Professor  Olszewski's  communication 
made  to  the  Philosophical  Magazine  in  February,  1895,  in  which 
Olszewski  distinctly  says  that  he  had  not  succeeded  in  getting  liquid 
hydrogen  in  the  "  static"  condition.  Further,  in  a  later  paper,  pub- 
lished in  the  same  journal,  for  August,  1895,  no  mention  is  made  of 
o-ettino-  a  "fair  amount  of  liquid  in  a  state  of  quiet  ebullition  "  or 
of  seeino-  a  "meniscus."  Even  the  method  of  working,  to  which 
reference  has  been  made,  is  not  mentioned,  far  less  the  result  of  the 
experiments  made  by  the  speaker  in  1894.  He  was  unable  to  under- 
stand why  such  a  point  should  be  made  of  seeing  a  meniscus,  con- 
siderino-  that  the  liquid  can  be  seen.  The  remarks  about  the  difli- 
culty  of  separating  liquid  [hydrogen  from  the  gas  had  reference  to  a 
fine  rain  of  fluid  in  a  rapidly  rushing  stream  of  gas  passing  through 
vacuum  vessels,  and  has  no  relation  whatever  to  critical  point  pheno- 
mena to  which  reference  had  been  made.  If  the  liquid  oxj'gen  and 
air-jets  shown  have  any  resemblance  to  the  Linde  apparatus  described 
by  Mr.  Blount,  chemists,  for  once,  may  be  congratulated  that  a  small 
laboratory  apparatus  works  in  some  respects  better  than  a  large  indus- 
trial plant.  The  Linde  apparatus  after  working  15  hours  is  capable 
of  reducing  the  temperature  of  air  to  its  critical  point,  whereas  iu 
the  present  small  apparatus  liquid  air  is  produced  in  five  minutes. 
Such  a  process  cannot  replace  the  use  of  "  cooling  agents "  when 
considerable  quantities  of  liquid  air  have  to  be  produced  in  a  short 
period  of  time  as  in  ordinary  laboratory  work.  It  is  a  mistake  to 
attribute  to  Linde  the  idea  of  using  the  "  cumulative  withdrawal  of 
heat,"  for  the  first  time,  in  his  apparatus  but  he  has  succeeded  iu 
making  a  workable  industrial  machine  and  that  is  a  very  important 
step.  The  late  Professor  Wi'oblewskl,  as  early  as  the  year  1884, 
predicted  that  liquid  air  would  be  ''he  refrigerating  agent  of  the 
future ;  his  prophecy  seems  about  to  be  realised. 
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152.  "Researches    on  tertiaiy   benzenoid    amines.     I.    Derivatives   of 
dimethyl  aniline."    By  Clara  de  Brereton  Evans,  B.Sc. 

It  is  now  established  in  the  case  of  primary  and  secondary  benzenoid 
amines,  that  the  production  of  derivatives  containing  a  substituent  in 
the  hydrocarbon  nucleus  is  often  preceded  by  that  of  the  correspond- 
ing' derivative  in  which  the  substitnent  is  present  in  the  amino-group  ; 
and  inasmuch  as  compounds  of  the  latter  readily  pass  over  into  those 
of  the  former  class,  it  is  not  improbable  that  their  formation  is  a 
necessary  step  in  that  of  many  derivatives  of  benzenoid  amines.  As 
it  is  impossible,  however,  that  similar  derivatives  should  be  formed 
from  tertiary  amines,  the  behaviour  of  the.se  is  of  interest  as  throwing 
light  on  the  influence  which  nitrogen  itself  exercises ;  and  that  this 
may  be  altogether  different  from  that  of  nitrogen  associated  with 
hydi'ogen  is  clear  from  a  comparison  of  benzenoid  amines  with 
azophenes  (compare  Proc,  1892,  123)  such  as  pyridine  and  quinoline, 
as  these  latter  manifest  a  comparative  indifference  towards  agents 
generally  which  is  quite  remarkable. 

The  experiments  to  be  described  have  brought  to  light  the  fact 
that  tertiary  benzenoid  amines  manifest  a  somewhat  similar  in- 
difference. 

Dimethylaniline  is  readily  sulphonated  by  means  of  chloi-osulphonic 
acid,  yielding  only  the  para-acid ;  it  is  somewhat  less  readily,  but  yet 
easily  sulphonated  by  means  of  a  single  molecular  proportion  of 
ordinary  sulphuric  acid,  but  if  a  larger  proportion  of  acid  be  used, 
the  action  takes  place  less  readily,  sulphonation  being  incomplete  at 
the  end  of  twelve  hours  at  180°  when  5  molecular  proportions  of  acid 
are  used,  although  it  is  complete  vtithin  five  hours  when  a  single  pro- 
portion is  taken.  Practically  nothing  but  the  para-acid  is  formed. 
To  procure  the  meta-acid,  it  would  seem  that  it  is  necessary  to  use 
fuming  sulphuric  acid — a  point  of  some  interest  in  connection  with 
the  moot  question  as  to  the  manner  in  which  isomeric  sulphonic 
acids  are  generated.  The  behaviour  of  diethylaniline  is  similar  to 
that  of  diniethylaniline. 

The  behaviour  of  the  para-acid  towards  bromine  is  remarkable. 
It  first  yields  a  monohromo-SLcid.  On  adding  bromine  to  a  solution 
of  this  bromo-acid  in  muriatic  acid,  a  crystalline  orange-coloured 
perbromide,  C6H3Br(XMe2)(S03H)-Br2,  is  precipitated.  This  is 
readily  and  simply  deprived  of  its  bromine  by  exposure  to  air,  bv 
boiling  with  water,  and  in  contact  with  ammonia,  sulphurous  acid 
or  potassium  iodide.  If  digested  with  muriatic'  acid  on  the  water 
bath  in  a  closed  vessel,  it  yields  a  small  amount  of  tribromomethyl- 
auiline  and  some  tetrabromodimetbylaniline,  together  with  much 
unchanged  monobromo-acid  j  if  digested  with  excess  of  bromine,  it  is 
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entirely  converted — but  by  no  means  easily — into  tetrabroniodimethyl- 
aniline.  Under  no  condition,  apparently,  does  it  yield  a  dibromo- 
sulplio-acid  or  tribromodiniethylaniliue ;  in  tliis  respect;  its  behaviour 
is  most  remarkable  in  comparison  witli  that  of  ordinary  sulphanilic 
acid,  which  is  extremely  sensitive  to  the  action  of  bromine,  being 
very  readily  converted  into  tribromaniline. 

The  meta-acid,  in  like  manner,  readily  yields  a  parabromo-acid 
identical  with  that  obtained  on  sulphonating  parabro  mo  dimethyl- 
aniline,  and  this  is  converted  into  a  dibromo-acid  by  the  further 
action  of  bromine.  But  all  attempts  to  prepare  a  tribromo-acid 
corresponding  to  that  which  is  so  readily  obtained  from  anilinemeta- 
sulphonic  acid  were  unsuccessful.  No  perbi'omide  is  obtained  from 
the  metabromo-acids. 

On  nitration  with  nitric  acid,  dimethylanilineparasulphonic  acid 
yields  a  mixture  of  orthoparadinitrodimethylaniline,  together  with 
orthonitroparasulphonic  acid,  the  latter  being  the  chief  product. 
The  meta-sulphonic  acid  yields  a  dinitrosulphonic  acid.  On  warming 
a  solution  in  dilute  acetic  acid  of  the  orthonitroparasulphonic  acid 
with  bromine,  a  substance  crystallising  in  red  prisms,  melting  at  102", 
is  produced,  which  apparently  is  a  bromonitromethylaniline. 

The  behaviour  of  the  diethylanilinesulphonic  acids  is  similar  to 
those  of  dimethylaniline.  The  perbromide  derived  from  the  bromo- 
parasulphonic  acid  is  better  characterised  even  than  that  derived  from 
the  dimethylated  acid. 

A  full  description  of  the  various  compounds  referred  to  in  this  note 
will  be  given  in  a  complete  paper ;  it  may  be  stated  that  all  are 
exceedingly  well  defined  substances. 

Experiments  are  in  progress  having  for  theii*  object  the  comparison 
of  the  ortho-acids  of  dimethyl-  and  diethylaniline  with  the  isomeric 
meta-  and  parasulphonic  acids  ;  and  others  are  being  made  with  the 
secondary  amines  to  ascertain  if  their  behaviour  be,  as  is  probable, 
.similar  to  that  of  primary  amines  rather  than  intermediate  between 
that  of  primary  and  tertiary.  It  is  also  proposed  to  largely  extend  these 
observations  to  other  tertiary  aminobenzenoid  compounds,  such  as  the 
dimethyltoluidines,  dimetliylamidophenol  and  dimethylamidobenzoic 
acid. 

For  the  supply  of  a  large  quantity  of  material  used  in  these  experi- 
ments, T)r.  Armstrong  is  indebted  to  the  Societe  pour  VIndustrie 
Chimiqite  a  Bale. 

153.  "  Experiments    on    the   formation    of   the    so-called   ammonium 
amalgam."    By  James  Proude  and  W.  H.  Wood,  F.I.C. 

The  fact,  first  clearly  established  by  Wetherill,  that  sodium  amal- 
o[am  does  not  form  tlie  so-called  ammonium  amalufam  when  added  to 
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an  aqueous  solution  of  ammonia,  enables  sodium  amalgam  to  be  used 
as  a  test  for  the  presence  of  ammonium  salts,  even  in  the  presence  of 
ammonia. 

Solutions  of  phenol  and  of  pyrogallol  in  aqueous  ammonia  were 
shown  to  contain  compounds  of  the  nature  of  ammonium  salts; 
whilst  sodium  phosphate,  calcium  chloride,  and  magnesium  sulphate, 
Avith  aqueous  ammonia,  gave  rise  to  no  mercurial  froth,  showing 
absence  of  ammonium  salts. 

Ammonium  sulphate,  nitrate,  and  acetate  when  fused  gave  no 
mercurial  froth  on  the  addition  of  sodium  amalgam.  Ammonium 
chloride,  oxalate,  acetate,  benzoate,  tartrate,  and  succinate,  dissolved 
in  absolute  alcohol,  rectified  spirit,  and  methylated  spirit,  in  no  case 
gave  a  definite  mercurial  froth  with  the  sodium  amalgam,  either  cold 
or.  hot,  though  the  acetate  and  benzoate  dissolved  in  rectified  spirit, 
and  the  chloride  in  methylated  spirit,  showed  indications  of  swelling 
of  the  ]^ercur3^  Water,  therefore,  appears  to  be  necessary  to  the 
production  of  a  definite  froth. 

The  sp.  gr.  of  the  well-foi"med  mercurial  froth  is  not  higher  than 
0'780,  since  it  floats  in  methylated  ether  of  that  density. 

154.  "  The  molecular  voluir.es  of  organic  substances  in  solution."     By 
W.  W.  J.  Nicol,  MA.,  D.Sc. 

In  1883,  and  again  in  1892,  the  author  directed  attention  to  the 
probability  that  a  study  of  the  molecular  volumes  of  organic  sub- 
stances in  solution  would  lead  to  results  from  which  the  atomic 
volumes  of  the  various  elements  coald  be  determined  with  an  ease 
and  accuracy  impossible  by  Kopp's  method  of  determining  the  volume 
at  the  boiling  point. 

The  paper  contains  an  account  of  determinations  made  on  14  esters 
in  dilute  solution  in  various  solvents.  The  chief  conclusions  drawn 
are  as  follows  : — 

1.  The  volumes  of  isomeric  esters  are  approximately  the  same. 

2.  The  volume  of  CH2  is  a  constant  for  each  solvent,  being  16'S  in 

xylene,  17'0  in  benzene,  17'3  in  88  per  cent,  alcohol,  except 

3.  In  the  case  of  ethyl   oxalate   and  succinate,  where  the  value  is 

about  a  unit  less,  owing  probably  to  contraction  resulting  from 
the  separation  of  the  two  carboxyl  groups. 

4.  The  nature  of  the  solvent  has  a  marked  effect  on  the  molecular 

volume,  which  is  less  in  the  solvent  with  the  higher  molecular 
weight. 
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155.  "2  : 1 /3-Naphthylaminesulphonic  acid  and  the  corresponding  chloro- 
naphthalenesulphonic  acid."  By  Henry  E.  Armstrong  and  W.  P. 
Wynne. 

Tobias  has  i-ecently  shown  (Germ.  Pat.,  74,688,  February  19,  1893) 
that  the  acid  obtained  by  one  of  us  (Armstrong,  Ber.,  15,  1882,  202) 
by  the  action  of  chlorosu  J  phonic  acid  on  /3-naphthol  at  the  ordinary 
temperature  is  not  /3-naphthylsulphuric  acid,  CiaH7'0*S03H,  but  the 
isomeric  2  :  1-^-naphtholsulphonic  acid,  and  in  the  same  patent  has 
described  the  aniido-acid  obtained  by  heating  the  hydroxy-acid  with 
strong  aqueous  ammonia  under  pressure  at  220 — -230°.  Being  desirous 
of  examining  the  amido-acid,  the  authors  applied  to  Dr.  Tobias  for 
a  sample,  and  he  not  only  sent  them  a  carefully  purified  specimen 
of  the  sodium  salt  of  the  /3-naphthylaminesulphonic  acid,  but  cour- 
teously forwarded  their  letter  to  the  Farbwerke  vorm.  Meister, 
Lucius  and  Briining,  who,  with  characteristic  liberality,  furnished 
them  with  a  considerable  quantity  of  the  technical  produclk  After 
purificafion,  the  acid  was  found  to  have  all  the  characters  described 
in  the  patent;  its  sodium  salt,  as  there  stated,  crystallises  from  diluto 
alcohol  in  monohydrated  scales. 

The  acid  was  converted  by  the  Sandmeyer  method  into  tlie  corre- 
sponding 2  :  l-fi-c^tlorouaphthalenesulphonio  acid,  which  has  not  hitherto 
been  described,  and  is  the  twelfth  of  the  fourteen  isomerides  which  it 
is  theoretically  possible  to  isolate.  This  acid  yields  an  easily  soluble, 
mono-hydrated,  microcrystalline  harium  salt,  a  monohydrated  potas- 
sium salt  crystallising  iu  thin  scales,  and  a  monohydrated  sodium  salt 
crystallising  in  long,  slender  needles.  The  chloride,  Cl'CioHe'SOoCl, 
crystallises  from  a  mixture  of  benzene  and  light  petroleum  in  large, 
tabular  forms,  and  from  acetic  acid  in  diamond-shaped  scales  melting 
at  76° ;  it  j-ields  an  amvle  crystallising  in  slender  needles  melting  at 
153°,  and  on  distillation  with  phosphorus  pentachloride  is  converted 
into  1  :  2-dichloronaphthalene,  melting  at  35°. 

On  sulphonation  with  four  times  its  weight  of  cold  20  per  cent, 
anhydrosulphuric  acid,  the  2  :  l-/3-naphthylaminesulphonic  acid  is 
converted  into  the  2:1:  4'-y8.naphthylaminedisulphonic  acid,  pre- 
viously described  by  the  authors  as  the  minor  product  of  sulphonation 
of  the  Dahl  2  :  4'-/i-naphthylaminesulphonic  acid  under  similar  con- 
ditione  (Proc,  1890,  129). 

The  investigation  of  the  2  :  l-/3-naphthylaminesulphonic  acid  and 
its  derivatives  is  being  continued. 

156.  "1 :  3-r(-Naphthylaminesulphonic  acid  and  the  corresponding  chloro- 
)iaphthalenesulphonic  acid."  By  Henry  E.  Armstrong  and  W.  P. 
Vc  ynne. 

In  the  course  of  their  study  of  the  formation  of  isomeric  naphtha- 
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lene  derivatives,  the  authors  had  occasion  to  attempt  the  repetition  of 
Cleve's  work  on  the  nitration  of  naphthalene-/3-sulphonic  acid,  since 
of  the  three  acids   obtained  by  him  in  this  way,  one  was  stated  to 

have  the  constitution  ,   the  other    two  being-    the    iso- 

NO. 
meric  heteronucleal  a-nitro-acids.  Whilst  successfal  in  obtaining 
tvsro  heteronucleal  acids,  of  which  they  determined  the  constitution, 
they  were  unable  to  prepare  the  honionucleal  compound  by  the 
nitration  of  potassium  naphthalene-/^-sulphonate  (Proc,  1889,  17). 
Particular  interest  attached  to  the  question  whether  this  acid  was 
formed,  inasmuch  as— to  repeat  the  words  used  at  the  time — "  it 
has  always  been  found  that  a  heteronucleal  a-derivative  is  formed 
in  cases  in  which  the  corx-esponding  benzene  derivative  would  afford 
a  meta-derivative."  Although  thus  unsuccessful,  they  were,  as  they 
then  said,  "  loth  to  accept  the  apparently  logical  interpretation  of 
their  results,  as  they  were  unacquainted  with  the  precise  conditions 
under  which  Cleve  worked  ....  and  as  it  is  within  their  own 
experience  that  slight  variations  in  treatment,  such  as  may  escape 
notice,  may  materially  affect  the  result,"  and  expressed  the  hope  that 
Cleve  would  supply  further  details  as  to  the  procedure  adopted  by 
him.  Subsequently  it  came  to  their  knowledge  that  the  homonucleal 
acid  also  could  not  be  detected  in  the  product  obtained  on  nitrating 
sodium  naphthalene-/3-suiphonate  on  the  large  scale.  Moreover, 
Erdmanu  and  Silvern  have  failed  to  obtain  the  corresponding  chlo- 
ride by  nitrating  naphthalene-/:i-sulphonic  chloride  (Anualen,  275, 
252). 

It  is  particulax'ly  instructive,  therefore,  to  record  the  fact  that  the 
so-called  [7-]  naphthylaminesulphonic  acid  which  Cleve  prepared  by 
reducing  the  homonucleal  nitro-acid  he  obtained  by  nitrating  sodium 
naphthalene-/3-sulphonate  {Ber.,  19,  2179  ;  21,  8271)  is  identical  with 
the  1 :  3-a-naphthylaminesulphonic  acid  of  Kalle  and  Co.'s  German 
Patent  64979,  prepared  from  a-naphthylamine-[c-]-disulphonio  acid — 

S      NH., 

which  the  authors  have  shown  has  the  constitution 


1890,  15) — by  partially  hydrolysing  it  with  diluted  sulphuric  acid, 
and  which,  as  Friedliinder  has  recently  shown,  may  also  be  obtained 
by  partially  reducing  the  said  disulphonic  acid  with  sodium  amalgam 
(Ber.,  28,  1951). 

Through  the  kind  offices  of  Dr.  Hepp.  the  authors  are  much  in- 
debted to  Messrs.  Kalle  and  Co.  for  a  supply  of  this  acid  in  the  pure 


240 

form ;  the  experiments  tliey  have  made  with  it  confirm  Cleve's 
statements  as  to  the  properties  of  this  acid  and  the  derived  1  :  3-a- 
cbloronaphthalenesulphonic  acid  in  every  particular.  There  is 
nothing  to  add  to  the  description  of  the  salts  of  the  amido-  and 
chloro-acids  as  given  in  Cleve's  later  paper,  hut  the  authors  have 
been  able  to  carrj-  the  identificatiou  of  the  acids  a  stage  fui'ther, 
since  they  find  that  the  dichlorouaphthalene,  melting  at  61"5^ — 
obtained  from  the  chloronaphthaleiiesulphonie  chloride  melting  at 
106° — on  sulphonation  gives  products  characteristic  of  1 :  3-dichloro- 
naphthalene  (Proc,  1890,  82)  and  not  of  the  1 : 2'-isomeride  of 
about  the  same  melting  point  with  which  it  was  for  a  while 
confused. 

157.  "  Studies  on  the  constitution  of  tri-derivatives  of  naphthalene, 
No.  15.  The  disulphonic  acids  obtained  by  sulphonating  1 :  3- 
a-naphtliylamine-  and  1 : 3-a-chlorouaphthalene  sulphonic  acids." 
By  Henry  E.  Armstrong  and  W.  P.  Wynne. 
As  already  announced  (Proc,  1890,  18,  131,  133 ;  Brit.  Assoc. 
Report,  1893,  382,  footnote),  the  authors  are  engaged  on  experiments 
having  for  their  object  the  determination  of  the  comparative  influ- 
ence exercised  by  the  radicles  CI,  OH  and  XHo  in  naphthalene 
derivatives  on  the  formation  of  disulphonic  acids.  Certain  results 
arrived  at  in  the  case  of  /3-derivatives  have  already  been  communi- 
cated rProc,  1890,  128,  et  seq.),  but  progress  veitb.  the  work  was 
retarded  so  long  as  the  characteristics  of  the  reference  compounds 
— the  trichloronaplithalenes — were  in  doubt.  The  fourteen  theo- 
retically possible  isomerides  being  now  known  and  characterised 
(Proc,  1895,  84),  the  authors  hope  shortly  to  complete  their  investi- 
gation of  the  products  obtained  on  sulphonating  the  known  naph- 
thylamine-  and  chloronaphthalene-aulphonic  acids.  In  the  mean- 
while, in  view  of  the  interest  attaching  to  the  1  :  3-a-naphthylamine- 
sulphonic  acid,  they  think  it  well  to  put  on  record  the  results 
obtained  on  sulphonating  it  and  the  corresponding  chloro-acid,  so  far 
as  their  experiments  have  gone. 

When  dry  1 :  3-a-naphthylamiuesulphonic  acid  is  stirred  into  four 
times  its  weight  of  20  per  cent,  anhydrosulphuric  acid  at  a  tempera- 
ture not  exceeding  20°,  it  is  converted  in  the  course  of  12  hours  into 
what  appears  to  be  a  single  disulphonic  acid.  The  normal  potas- 
sium salt  being  very  soluble,  the  acid  was  isolated  in  the  form  of  the 
dihydrated  acid  potassium  salt,  which  crystallised  in  radiate  groups 
of  short,  brittle  needles.  On  reduction  by  the  hydrazine  method  it 
gave  naphthalene-1  :  2'-disulphonic  acid  (Proc,  1890,  126)  since  the 
chloride  obtained  from  it  crystallised  from  acetic  acid  in  glistening 
scales,  melting  at  122^,  convertible  by  phosphorus  pentachloride  into 
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1  :  2'-dicliloronaphthalene  melting  at  63' 5'^,  and  giving  on  sulpliona- 
tion  the  characteristic  chloride  melting  at  117°  when  opaque  (Proc, 
1890,  83).  By  the  Saudmeyer  process,  it  was  converted  into  a  chloro- 
naphthalenedisulphonic  acid,  the  chloride  of  which,  Cl"CioH5(S02Cl)2, 
crystallised  from  a  mixture  of  benzene  and  light  petroleum  in 
radiate  groups  of  prismatic  needles,  and  from  acetic  acid  in  small 
prisms,  melting  at  130°,  which  on  distillation  with  phosphorus  penta- 
chloride  gave  1:3:  4'-trichloronaphthalene  crystallising  from  alcohol 
in  long,  slender,  flat  needles,  melting  at  103°. 

When  dry  potassium  1  : 3-a-chloronaphthalenesQlphonate  is  sul- 
phonated  under  the  conditions  described  in  a  previous  note  (Proc, 
1890,  131)  by  adding  it  to  the  theoretical  quantity  of  sulphuric 
anhydride  used  in  the  form  of  20  per  cent,  anhydrosulphuric  acid 
and  heating  the  warm  mixture  at  100°  for  an  hour,  it  is  con- 
verted into  a  chloronaphthalenedisulphonic  acid  identical  with  that 
just  described.  N'o  trace  of  an  isomeric  acid  was  detected.  As  in 
previous  cases,  details  as  to  the  composition  of  the  salts,  &c.,  are 
reserved  for  the  complete  paper. 

It  follows,  therefore,  that,  under  the  conditions  described,  the  di- 
sulphouic  acids  obtained  both  from  the  1  :  3-a-amido-  and  the  1 :  3- 
a-chloro-monosulphonic  acids  have  a  corresponding  constitution 
expressed  by  the  symbols 

^'H.,  Ci 


LIBRARY. 


The  attention  of  Fellows  using  the  Library  is  called  to  the 
following  list  of  books  taken  from  it  without  filling  up  the 
necessary  form.  The  Library  Committee  trust  that  they  will 
be  returned  as  soon  as  possible. 

Poggendorf.     Erganz.  Bde.  3  and  4. 

Die  Chemische  Industrie,  Bde.  14  and  1.5. 

Wagner.       Tabellen    der    im    Jahre    1882    bestimmten    physikal. 

Constanten  chemisch.  Korper.     1884. 
Clerk  Maxwell.     Theory  of  Heat.     1872. 
Smithsonian  contributions  to  Knowledge,  vol.  xvii. 
War  Dept.,  U.S.     Three  Weather  Maps,  iNTovember  19th,  1872. 
Bulard.     Observations  of  Meteors.     1851. 
Heliochromie.     1884. 
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Headricli.     Arcana  Philosophia.     1697. 

Thomson.     History  of  Chemistry,  vol.  ii.     1831. 

Wilson,  G.   :^edited  by  Macadam).     Chemistry. 

E.  Rej'nolds.     Experimental  Chemistr}',  PL  III. 

Cook.     Contributions  from  the  Chemical  Lab.  at  Harvard.      1877. 

Teplow.     Die  Schwingungsknoten.     1885. 

Debus.     Ueber  einige  Fundamentalsatze  der  Chemie.     1894. 

Regnault.     Kurzes  Lehrbuch.     1881. 

Newth.     Chemical  Lecture  Experiments.     1892. 

Dundonald.     Trinidad  Peti'oleum.     1857. 

Cossa.     Richerche  Chimicbe  e  Microscop.      1881. 

Hussak.     Anleitung  zam  Bestimmen,  &c.     1885. 

Lefort.     Traite  de  Chemie  Hydrologique.     1873. 

Bischof,  G.     Elements  of  Chem.  Geol.,  vol.  iii,  only. 

Czjzek.     Geognostiche  Karte. 

Daubeny.     Miscellanies. 

Brieger.     Untersuch.  iiber  Ptomaine,  Pt.  Ill  only.     1886. 

Prescott.     Chem.  of  Nitrogen.     1887. 

Abenius.     Undersokningar.     189  L 

Christisou.     Poisons.      1832. 

Kensington.     Composition  of  Foods,  Waters,  &c.     1877. 

Gerber,  &c.     Analyse  des  Milch,     1879. 

Gerber,  (trans,  by  Endemann).    Chem.  Analysis  of  Con.  Milk.    1882. 

Wolff.     Landwirthschaftliche  Fiittcrungslehre.     1877. 

Mayer.     Die  organische  Bewegung,  &c.     1845. 

Annuaire  de  Montsouris.     1891. 

Becchi.     Saggi  di  Esperieuze  agrarie.     1870-6. 

Marchand.     Botanique  Cryptogamique.     1883. 

Hartig.     Nadelholzbaiime.     1878. 

Wagner,    (trans,    by   Henderson).     Increase   of   produce    through 

Nitrogenous  Manure.     1888. 
Kerguelen's  Land  Collection.     1879. 
Scliroeder  and   Reuss.     Die  Beschiididuiig  der  Vegetation  durch 

Ranch.     1883. 
Frieke.     Origio  of  Species.     1861. 
Bell.     Chemistry  of  Tobacco.     1887. 
Thorpe.     Quantitative  Analysis.     1883. 
Winkler,  (trans,  by  Lunge).     Gas  Analysis.     1885. 
Frankland,  E.     Water  Analysis.     1880. 
Ritter.     Manuel  de  Chemie.      1874. 
Woodman  and  Tidy.     Forensic  Medicine.     1877. 
Baumert.     Gerichtlichen  Chemie,  Er.ste  Abthl.     1889. 
Daiber.     Harn  Untersuchung.     1892. 
Lovett.     Testing  for  Noxious  Vapours.     1883. 
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lire.     Dictionary,  vol.  3. 

Knapp.     Chemical  Technology,  vol.  3.      1851. 

Bolley's  Technology,  Der  Weinbau,  (Mohr).     1865. 

Bolley's  Technology,  Die  trocknenden  Oele,  (Audesj.     1882. 

Pennetier.     Lemons  surlei  matieres  premieres  organiques.     1882. 

Jones.     Asbestos,  Production  and  Use.      1888. 

V.  Fellenberg.     Analysen  v.  antiken  Bronzen.     1888. 

Schwendler.     Report  on  Electric  Light  Experiments.     1878. 

Munroe.     Index  to  Literature  of  Explosives,  Part  I.     1886. 

Abel.     Explosive  Agents  applied  to  Industrial  Purposes.     1880. 

Miiller.     Die  Planzenfasser.      1876. 

Naumann.     Wassergaserzeugung,  &c.     1882. 

Diirre.     Die  Anlage der  Eisenbiitten.     1880-4. 

Bolitho.     Mining  Atlas.     1880. 

Wiesner.     Die  Rohstoife  des  Pflanzenreiches.     1873. 

Norton.     Las  Sulfocyanui'es  Commerciaux.     1883. 

Bronner.     Die  Essigfabrication.     1876. 

Year  book  of  Pharmac}',  '91  and  '92. 

Wittrich,  (trans,  by  v.  Heyden).     Medic.  Studieu  ii.  Salicylsaiire, 

&c.     1878. 
Du  Bois  Reymond.     Zwei  Vortrage.     1882. 


HELMHOLTZ   MEMORIAL   LECTURE. 

The  Helmholtz  Memorial  Lecture  will  be  delivered  by  Professor 
G.  F.  Fitzgerald,  F.R.S.,  at  an  extra  meeting  of  the  Society  to  be 
held  on  Thursday,  January  23,  1896,  at  8  p.m. 


At  tlie  next  meeting,  on  Thursdaj-,  January  16th,  the  following 
papers  will  be  read  : — 

"  The  acetylene  theory  of  the  luminosity  of  hydrocarbon  flames." 
By  Professor  Vivian  B.  Lewes. 

"  The  action  of  sodium  alcoholate  on  the  acid  amides."  By  J.  B. 
Cohen,  Ph.D.,  and  W.  H.  Archdeacon,  B.Sc. 

"  Note  on  the  electrolytic  conductivity  of  formanilide  and  thiofor- 
manilide."     By  T.  Ewan,  B.Sc,  Ph.D. 

"Action  of  sugars  on  ammoniacal  silver  nitrate."  By  James 
Henderson,  B.Sc. 

"  Solution  and  diffusion  of  certain  metals  in  mercury."  By  W.  T. 
Humphreys. 

"  On  some  of  the  ethereal  salts  of  active  and  inactive  monobenzoyl, 
dibenzoyl,  diphenyl,  acetyl,  and  dipropionyl-gljceric  acids."  By 
Professor  Percy  Frankland.  F.R.S.,  and  J.  MacGregor,  M.A. 

"  On  the  rotation  of  optically  active  bodies  in  organic  solvents." 
By  Professor  Percy  Frankland,  F.R.S. ,  and  R.  H.  Pickard,  B.Sc. 

"  The  action  of  hydrogen  chloride  on  ethyl  alcohol."  By  J.  C. 
Cain,  D.Sc. 

"  Ti^ansformation  of  the  alkyl  ammonium  cyanates  into  the  cor- 
responding ureas."'  By  Professor  Walker,  D.Sc,  and  James  R. 
Appleyard. 


IfARKisox   AND  «o>'s,  rrintcis  ill  Oidirarv  to  Her  Majcety,  St.  Martin's  Lane. 
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Ashe,  William  Percy,  M.D.,  41,  Sloane  gardens,  S.W. 

Asher-Aron,  Samuel    Bernard,    P.O.   Bo.-c    1990,  Johannesberg , 

S.A.R. 
IIAtkinson,  E.,  Ph.D.,  Portesbery-hill,  Camberley,  Surrey 
,, Atkinson,  K.  W.,  B.Sc,  44,  Loudouu-square,  Bute  Docks.  Cardiff 
lAttfield,  Prof.  J.,   F.R.S.,   17,   Bloomsbury-square,  AV.C.      and 

Ashlands,  Watford 
lAttwood,  George,   F.G.S..  Assoc.  Member   Inst.  C.E.,  Durmast 
House,  Ringwood,  Hants,  and  IS,  St.  Swithin's-lane,  Cannon - 
.street,  E.G. 
Audley,   James   A..   B.Sc.     Lend,  A.R.C.Sc.  Lond,  F.I.C.,    97, 

Lichfield-street,  Hanlej' 
Austen,  Peter  To\vn.send,  876,  President-street,   Brooklyn,  New 

York 
Averi',  David,  Queen's  College,  University  of  Melbourne 
Aylan,  John  Charles,  .Manager  Royal  Laboratory,  Royal  Arsenal, 
Woolwich,  S.E. 

Babingion,  Percival,  .V.f.C. 

Bailey,  G.  H.,  Ph.D.,  D.Sc,  Owens  College,  Manchester 

Bailey.  Henr\,  IS,  Lavender  Sweep,  S.W. 

!|Bain,  Daniel,  Laboratorj',  Newcastle  Chemical  Co.,  Gateshead 
Baine,    Lawrence    Augustus,    Diuton,    Linlz-green,    Newcastle- 
upon-Tyne 
Bairstow,  John,  32,  Sealand-road,  Chester 

llBaker,  Charles  Frederic,  Ph.D.,  Ma.son  College,  Birmingham 
Baker,  Charles  J.,  The  Schools,  Shrewsbury 
Baker,  Harry,  The  Aluminium  Co.,  Oldburj-,  near  Birmingham 

llBaker,  H.  Breretou,  Dulwich  College,  S.E. 

Baker,  Julian  L.  Stamford,  Hendham-road,  Cpper  Tooting,  S.W. 
Baldock,  John  Henry,  Overdale,  St.  Leonard's-rd.,  Croydon,  Surrey 
Ballantyne,  Horatio,  260,  Renfrew-street,  Glasgow 
Ballard,  J.  Farrow.  The  Original  Brewery,  Cheltenham 
Baly,  Edward  C.  Cyril,  Ardmore,  Ritherdon-road,  Tooting,  S.W. 
Bamber,  Henry  K.  G.,  Cement  Works,  Dovercourt,  Essex 
Bamber,  M.  Kelway,  Imp-'rial  Bacteriological  Laboratory,  iluk' 

tesar,  Naini  Tal,  N.AV.P.,  India. 
Bamber,  AVilliam  Edward,  Spring  Lawn,  Heaton,  near  Bolton 
Banner,  Samuel,  Sherwood,  Sefton-park,  Liverpool 
Bannister,  Richard,  Inland  Revenue  Laboratory,  Somerset  House, 

W.C. 
Barbour,  T.  Fraser,  35,  Robertson-.street,  Glasgow 
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Date  of  Election. 
Dec.  2,  1880 
June  16,  1887 
Dec.  1,  1870 
Dec.  6,  1894 
Jan.  17, 1889 

May    7,  1891 

Dec.  2,  1875 
Feb.  21,  1884 
Feb.  16,  1888 

Dec.  3,  1891 
Feb.  4,  1869 

Feb.  5, 1874 
June  16, 1892 

Jan.  IS,  1872 

Aprill9,  1883 
Feb.  18,  1864 
May  7,  1891 
June  15, 1893 


May 


1891 


Trans. 


Trans, 


June  16,  1892 
Nov.  19,  1874 
June  4,  1874 

June  19, 1879 
Dec.  4,  1873 


Feb.  19,  1891  \  Trans.l 
Feb.  7,  1861 

Dec.  5,  1867 


Mar.  3,  1864 
Mar.  6,  1890 

Apiil21. 1887 


Barclay,  Arthur  E.,  95,  Farringdon-street,  E.G. 
Barclay,  Hugh,  Calder  Avenue,  near  CoatVuidge,  N.B. 
Barklie,  Robert,  Thornhill,  Dunmurry,  Belfast 
Barlet,  Stephane,  B  Sc,  47,  Bassett-road,  N.  Kensington,  W. 
Barnes,  Charles  Liglitfoot,  10,  Nelson-street,  Oxford-street,  Man- 
chester 
Barnes,   Edward  Arthur,  Upton  Villa,  Dynamite  Works,  Hayle, 

Cormvall 
II  Barnes,  E.  L.,  Oak  Hall,  Buckhurst-hill 
Barr,  William  Henry,  M.D.,  Belgrave-place,  Bury 
Barraclough,  William  H.,  F.I.C.,  Harcourt-lodge,   Chapeltown, 

near  Sheffield 
Barratt,  J.  Treeby,  Bronhenlog,  Mostyn,  North  Wales 
Barret,  Edward  L.,  B.Sc,  11,  Rue  de  I'Hotel  de  A'ille,  Neuilly, 

Paris 
BaiTett,  Howard,  M.R.C.S.,  M.R.C.P.,  49,  Gordon-square,  W.C. 
II Barrows,    Arthur     Edward,    Bloomfield    Iron   Works,    Tipton, 

Staffordshire 
Barton,  Robert,  Royal  Mint,  Melbourne,  Australia,  and  c/o  Miss 

Barton,  The  Cottage,  Biishey  Park,   Teddington 
Basker,  J.  A.,  Fore  street,  Bridgwater 
l|Bassett,  Henry,  26,  Belitha-villas,  Barnsbury,  N. 
Bate,  William.  Natioaal  Explosives  Co.,  Hayle,  Cornwall 
Bateman,    John,    Messrs.    J.    C.    and    J.    Field,   The   Mar.sb, 

Lambeth,  S.E. 
Bater,    Claude  H.,    il.A.,    Inland  Revenue,   Ashwell,    Baldock, 

Herts 
Bayliss,  Charles,  Selly  Park,  near  Birmingham 
Bayly,  F.  W.,  The  Royal  Mint,  E. 
IIBayne,  James,    Professor  Royal  A'eterinary   College,  Camden 

Town,  N.W. 
IJBayne,  AVilliam  Thirlwall,  LL.l).,  Brockhill,  Broad  Clyst,  Exeter 
Baynes,  James,  jun.,  Ph.D.,  F.R.M.S.,  Borough  Analyst's  Office, 

Royal  Chambers,  Scale-lane,  Hull 
Beadle,  Clayton,  Beadonwell,  Belvidere,  Kent 
||Beadnell,  Major  Charles  Edward,    R.A.,    48,   Castletown-road, 

W.  Kensington 
Beale,    William  Phipson,   Q.C.,   10,    New-court,     Carey-street, 

Lincoln"s-inn,  W.C. ;  and  19,  Upper  Phillimore-gardens,   Ken- 
sington, W. 
||Beanes,  Edward,  119,  Ashl-y-gardens,  S.W. 
Beardmore,  G.  Russell,  D.P.H.  Camb.,  L.R.C.P.  Lond.,  M.R.C.S. 

Eng.,  U.S.A.,  Warwick   House,  Upper-street,  Islington,  N. 
Beaslcy,  AVilliam  C.  T.,  B.A.,  Fermain,  St.  Leonards-on-Sea 


FELLOWS    Ol"    THE    CHEMICAL    SOCIETY. 


9 


Date  of  Election. 

April  17, 1890  i 

April    2,  1874     Trans. 

May     4,  1882 

Feb.     6,1879     Traus. 

Dec.  19,1872     Trans. 

Dec.  6,  1888 

May  7,  1891 

Dec.  2,  1886     Trans. 

June  20,  1889  i  ! 

Jan    19,  1865 
Dec.     8,  1868     Trans. 
Jan.    17,  1889 


Dec.  4,  1879 
Dec.   17,  1874 

Nov.  19,  1874 

Feb.  17,  1881 

April  15,1836 
Dec.  4,  1890 
June  21, 1883 
Feb.  16,  1882 
Mar.  6,  1890 
June  17,  1875 
June  15,  1893 


Feb.  16,  1( 


Dec. 

7, 1882 

Dec. 

3,  1891 

Dec. 

6,  1888 

Dec. 

15,  1892 

Mar. 

1,  1883 

Trans. 

Dec. 

2,  1886 

Dec. 

7,  1865 

Feb. 

18,  1875 

Beck,  Charles  E.,  15,  Abbotsford-rnad,  Eedland,  Bristol 
Beckett,  George  Henry,  care  of  Alfred  Nobel,  Chemisches  Labora- 

torium,  San  Ecmo,  Italy 
Beckett,  John  Hampden,  Corbar  Hill  House,  Buxton,  Derbyshire 
Bedson,  F.    Phillips,  D.Sc,    University  of  Durham,  College  of 

Physical  Science,  Newcastle-on-Tyne 
i;Beilby,  George  T.,  St.  Kitts,  Slateford,  N.B. 
Belcher,  John  Hope,  B.A.,  Science  School,  Lincoln 
Bell,  Albert  Edward,  F.I.C.,  2,  Ellington-villas,  Sherborne,  Dorset 
Bell,  Chichester  A.,  B.A.,  M.B.  (Dublin),    3,   Mansfield-place, 

Eichmond,  Surrej' 
Bell,  E.  Wightman,  Spalding 

II  Bell,  J.  Carter,  the  Cliff,  Higher  Broughton,  Jlanchester 
Bell,  Sir  Lowthian,  Burt.,  F.E.S.,  Rounton  Grange,  Northallerton 
||Bell,   Percy  Carter,  Technical  Laboratory,  13,  Park-row,  New 

York 
Bemrose,  Joseph,  56,  St.  Famille  street,  Montreal,  Canada 
IjBendix,     David,      Sutherland      Lodge,      371,      Eomford-road, 

Stratford,  E. 
Benger,    Frederick     Baden,    F.I.C.,    The    Grange,    Xnutsford, 

Cheshire 
IIBenjamin,  Marcus,  A.M.,  Ph.D.,   589,  AVest  End-avenue,  New 

York 
Bennert,  Carl,  Ph.D.,  Godesberg,  Germany 
Bentz,  Ernest,  The  Elms,  Handforth,  Cheshire 
llBeringer,  Cornelius,  9,  West-end,  Eedruth 
||Beringer,  John  J.,  Basset-road,  Camborne,  Cornwall 
IIBerncastle,  Richard,  22,  Aldridge-road  Villas,  Bayswater,  W. 
Bernstein,  Ludwik,  M.D.,  F.E.S.E.,  Lismore,  New  South  AVales 
Berridge,  Douglas  J.  P.,  B.A.  Oxon,  The  Laboratory,  Malvern 

College 
Berridge,   Henry  Dudley,  M.  A.,   Fotheringhay,  Oundle,  North- 
amptonshire 
jjBerry,  Edward  £.,  Villa  Eosa,  Bordighera,  Italy 
Berry,  Thomas  William,  7,  Tanley-street,  Stone,  Staffordshire 
Berry,  William,  7,  Hampton-park,  Eedland,  Bristol 
Bersusan,  Arthur  J.,  13,  Lansdowne-road,  Kensington-park,  W., 

and  Box  411,  G.P.O.,  Sydney,  N.S.W. 
Bevan,  Edward  J.,  4,  New-court,  Lincoln's-inn,  W.C. 
Bevan,   John    William,  care    of   Sir    James  Murray   and  Co., 

Chemical  Works,  Temple-street,  Dublin 
ll  Bickerdike,  W.  E.,  Clayton  Grange,  Wilpshire,  near  Blackburn 
Biggart,    J.    W.,    Chemical    Laboratory,     29,    Cat  heart-street, 
Greenock 
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Date  of  Election. 
Mar.     7,  1872 

Mar.  16,  1882 
Dec.  15,  1881 
June    4,  1S74 
feb.   15,1894  j 
ilav  20,  1875     Trans. 


April  17, 1879 
Dee.     2,  1886 

Dec.   18,  1879 

March  5, 1885 

Dec.     6,  1883 
Mar.     6,  1890 

May  15,  1890 
June    3,  1875 

June  16,  1892 
Dec.     4,  1890 

Feb.  19,  1891 


Mar.    6,  1890 
Feb.     2,  1888 


Trans 


Dec.   20,18>53     Trans. 

1 
I 

Feb.  2,  1865  '  Trans. 
April  21,  1887  j 

June  3,  1875  |  Trans, 
May  5,  1892 
.^lay  5,  1892 

Dec.  2,  1875 
Feb.  7,  1878 

Dec.  6,  1888 


Biggs,  C.  H.   W.,  140,   Salisbury-court,  Fleet-street.  E.G.,  and 

Broomfield,  Bromley,  Kent 
Billing,  Henry  S.,  c/o  Burnard  &  Alger,  Ld.,  near  Plymouth 
Bingley,  John,  Northampton 

Bird,  Henry,  South  Down  House,  Millbrook,  near  Plymouth 
Bird,  William  Ro\rland.  73,  Albion-street,  New  Swindon,  Wilts 
Bischof,  Giistav,   Prof.,  16,  Colville-square,  Bayswater,  W.,  and 

4,  Hart-street,  Bloomsbury 
Black,  A.  H.,    F.R.G.S.,  St.  John's.  Wakefield 
Blackburn,    Thomas,  Aruba   Phosphaat  Maatschappy,   Cura9oa, 

West  Indies 
Blackett,  Cuthbert   R.,  Prof.,    Laboratory,  Swanston-street,  Old 

County  Court,  Melbourne 
Blades,  Chas.  Mountain.   Bay     Villa,  Chester-road,    Xorthwich, 

Cheshire 
Blair,  Frank  A.,  Broomfield,  Melrose,  X.B. 

Blake,    Rol)ert    R.  F.,    Chemical  Department,  Queen"s  College- 
Belfast 
Blake,  William  Henry.  7,  Grange-cresceut,  Sunderland 
jBlanshard,  Charles  Thomas.  M.A..  F.I.C  ,  The  Firs,  Summertown. 

Oxford 
Bleckly,  Arthur  Sanderson,  Thelwall  Lea,  near  Warrinsjton 
Blenkinsop,  W.  E.  B.,  15,  Earlsfield-road,  Wandsworth  Common, 

S.W. 
Bloomer,    Frederick    John,   F.LC,    40,    Summersfield  crescent. 

Rotton-pai'k,    Birmingham,   and   15,    Broderick-road,    LTpper 

Tooling 
Rlouiit,  Bertram,  Laboratory,  Broadway,  Westminster,  S.W. 
Bioxam,    Arthur  G.,    F.I.C,    The   Goldsmiths'    institute,   New 

Cross,  >.  E. 
Bioxam,  W.  Popplewell,  B.Sc.  Lond.,  F.I.C,  Royal  Naval  College, 

Greenwich,  S.E. 
Blunt,  T.  P.,  M.A.,  Tower-place,  Shrewsbun" 
Blundstone,  Edwin  Richardson,  B.A.,  Cornwall  Lodge,  Hampton 

Hill,  Middlesex 
Blyth,  Alexander  Wynter,  M.R.C.S.,  17,  Marlborough  Hill,  X.W. 
Blyth,  Frederic  William  George,  5,  Berkeley-crescent,  Bristol 
Blyth,    M.    Wynter,    Juur.,  S,  New-court,    St.    Johns   College, 

Cambridge. 
llBoake,  A.,  Stratford,  London,  E. 
Bodmer,  Richard,  .\nalytical    Laboratory,  16,  Soulhwark-stieet, 

London,  S.K 
Bohm,  AVilliam  Dunsmorc,  A.E.S.M.,  F.I.C,  49,    Avenue-roiid, 

Acton,  W. 
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Date  of  Election. 
Mar.  18,  1869 
Feb.  18,  1892 

June  17,  185S 
Feb,  1,  1883 
May  4,  1893 
Feb.  16.  1893 
Mar.  1,  1877 
April  17, 1884 

Mar.  17,  1881 
Feb.  2,  1861 

Feb.  15,  1894 
June  16, 1881 

Dec.  15,  1881 
June  16,  1887 
Mar.  6,  1873 
June  15, 1871 

May  15,  1869 

Dec.     2,  1886 

Feb.   15,  1894 

Dec.     3,  1891 

April  20, 1865 
Dec.     6,  1888 

May  3,  1894 
Dec.  7,  1893 
XoT.    6, 1862 

Dec.  16,  1869 
Dec.  6,  1894 
Aprill.'"sl869 
Mar.  2,  1876 
June  21,  1888 
Mar.  17,  1881 

Dec.     6,  1894 


Trans. 


Trans. 


Trans.  I 
Trans. 


Trans. 
Trans. 


IIBola^,  Thomas,  Turnbam-green,  W. 
Bond,   Frederick   Fielding,   M.D ,    Ro.semary   House,    Eastrick, 

Yorks 
Bond,  F.  T.,  M.D.,  Gloucester 

Bond,  Henry  C,  M.A.,  Bromley  Park  School,  Bromley,  Kent 
Bone,  William  Arthur,  Owen's  College,  Manchester 
Boone,  W.  T.,  6,  Mount  Pleasant-road,  South  Tottenham,  N. 
Borland,  John,  F.L.S.,  Etruria,  Kilmarnock 
Borland,    W.    D.,    Beacon    Lodge,    Green-street.    Green,    near 

Dartford,  Kent 
iJBorns,  Henry,  Ph.D.,  19,  Alexandra-road,  'Wimbledon.  S.W. 
llBosanquet,  E.  H.  M.,  F.E.S.,  IS'ew  Univer.sity  Club,  St.  James'- 

.street,  S.W. 
Bose,  Prof.  Chuni  Lai,  24,  Mohendro  Bose's-lane,  Calcutta 
Bostock,    G.    H.,    Laurel    Yilla,     Hildersthorpe,     Birdlington 

Quay 
Bothamley,  Charles  H.,  F.LC,  Taunton,  Somerset 
Bott,  William,  PIi.D.,  Eaffles  Institution,  Singapore 
Bottle,  Alexander,  4,  Godwvn-road,  Dover 
Bottomley,    James,    B.A.,    D.Sc,     Homer-terrace,    21:0,    Lower 

Broughton-road,  Manchester 
Bottomley,  James  T.,  M.A.,   F.E.S.,  F.RS.E.,    13.    University 

Gardens,  Glasgow 
Bottomley,    W.    Beecroft,    Ph.D.,  15,   Lillyville-road,    Fulham, 

S.W. 
Boul,  William   Good,  M.A.,   Tideswell   Grammar  School,    near 

Buxton 
Bovell,   John  E.,  Dodd's  Botanical  and  Experimental  Station, 

Barbados 
jjBowdler,  A.  C,  20,  Wellington-street,  Blackburn 
Bower,     Frank,     37,     Lansdowne-road,     South    Lambeth-road. 

s.  \y. 

Bowes,  Harry,  9,  Union-terrace,  Cheetham  Hill,  Manchester 
Bowman,  Frederic  Edmund,  Mayfield,  Knutsford,  Cheshire 
Bowman,    Frederick    H.,   F.E.A.S.,    F.L.S.,    F.G.S.,   Mayfield, 

Knutsford,  Cheshire 
Bowrey,  J.  J-,  Kingston,  Jamais  a 
Boyd,  D.  E  ,  6,  Speedwell-road,  Birmingham 
JIBraby,  Frederic,  Bushey  Lodge,  Teddington 
II Bradley,  Nathaniel,  Sunnjside,  Whalley  Eange,  Manchester 
Bradshaw,  Charles,  10,  The  Nook,  Barber-road,  Sheffield 
Braga,  J.  F.,   F.G.S.,  F.L.S.,  F.E.G.S.,  1,  Albert-villas,  High- 
road, Chiswick 
Brame,  J.  S.  S.,  Eoyal  College  of  Science,  South  Kensington,  S.W. 
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Date  of  Election. 

Xov.  20, 1890 

i 
i 

Dec.     7,  1882 

June  15,  1882 

Trans. 

Dec.     6,  1883 

Dec.     4,  1890 

Dec.     7,  1893 

May     4,  1893 

April  19, 1883 

Dec.   18,1884 

Feb.     6,  1890 

April   4,  1889 

Feb.     6,  1879 

Feb.     1,  1883 

Feb.  16,  1893 

Dee.  18,  1884 

Feb.  16,  1893 

Dec.  16,  1886 

Trans. 

Jan.   17,  1884 

May     4,1876 

Trans. 

Dec.     5,  1867 

Trans. 

Mar.  17,  1870 

.June  18,  1891 

Mar.  20,  1873 

Trans. 

Mar.  20,  1884 

May     5,  1892 

June  17,  1880 

Jan.  19,1871 

Trans. 

Mar.     7,  1867 

Trans. 

Mar.  16,  1881 

May     4,  1893 

May     5,  1892 

Feb.  19,  1891 

Branson,    Charles   F.,    Frankfort    House,    "West-side,    Claphani 

Common,  S.W. 
Branson,  F.  W.,  14,  Commercial-street,  and  Wynneholme,  Fur. 

Headingley,  Leeds 
Brauner,  B.,  Ph.D.,  University  of  Prague,  Bohemia,  and  Brennte 

Gasse,  1,  Prague,  Bohemia 
Briant,  Lawrence,  24,  Holborn-viaduct;  E.O. 
Brierley,  John  Thomas,  96,  Bolton-road,  Chorley,  Lancashire 
Briggs,   Harry   Fielden,  D.D.S.,    L.D.S.,  D.Sc,   Tower  House, 

AVhite  Ladies'-road,  Clifton,  Bristol 
Briggs,  John  Frederick,  c/o  Messrs.  Parry  and  Co.,  South  Arcot, 

Nellikuppani,  Madras  Presidency 
Briggs,  T.  Lynton,  357,  Madison-street,  Brooklyn,  Xew  York, 

U.S.A. 

I  Briggs,  William,  32,  Red  Lion-square,  Holborn,  W.C. 
Brindley,  George  F.,  Aluminium  Company,  Oldbury,  near  Bir- 
mingham 

Broailbent,  Harry,  A.LC,  125,  Belle  Yue-road,  Leeds 
JlBroadbcnt,  John  J.,  Ellesmere  House,  Patricroft,  near  Manchester 

Brock,  John,  J. P.,  17,  Abercromby-square,  Liverpool 
lIBrockbank,  John  Edwin,  The  Croft,  Kirksanton,  via  Carnforth 

Brodie,Sir  Benjamin  Y.  S.,  Bart.,Brockham  Warren,  Betch worth 

Brooke,  Edward,  West-court,  Chalk,  Gravesend,  Kent 

II  Brothers,  Horace  Edward,  Park-terrace,  Tunstall 

ilBrough,  Bennett  Hooper,  A.R.S.M.,  F.LC,  F.G.S.,  28,  Yictoria- 
street,  S.W. 
Brown,  Adrian  John,  6,  Alexandra-road,  Burtonon-Trent 
Brown,  Dr.  A.  Crum,  F.R.S.,  8,  Belgrave-crescent,  Edinburgh 
Brown,  David,  93,  Abbey-hill,  Edinburgh 
Brown,  Edward,  32,  Courlandsky-street,  St.  Petersburg,  and  care 

of  Wm.  Brown,  Heaton-street,  Cleckheaton 
||Brown,  Frederic  Douglas,  Prof.,  B.Sc,  Univ.  Col.,  .Auckland,  New 
Zealand 
Brown,  Frederick  \Villiam 
Brown,  George  Fitz,  The   Brougton   Copper  Company,  Ditton, 

Copper  Works,  Widnes 
Brown,  Henry,  Cannon  ]5rewery,  Watford,  Herts 
fBrown.  H,  T.,  F.  R.S.,  52,  Nevcrn-square,  Kensington,  AY. 
II Brown,  James  Campbell,  D.Sc,  University  College,  Liverpool 
Brown,  Joseph,  Ashleigh  House,  Savile  Town,  Dewsbury 
Brown,  Ralph  E.,  Perranporth,  Truro.  Cornwall 
Brown,  Reginald  B.,  16,  Melbourne-road,  Leicester 
Brown,  Robert  John,  The  Technical  School,  Stockport 
t  Lons'staffMeiUillist,  lb94. 
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Date  of  Election. 
Dec.   18,  1884 

Dec.  7,  1893 
Feb.  20,  1873 
Dec.  4,  iS90 
Dec.  6,  1894 
Dec.  7,  1S93 
June  21,  1877 
May     4,  1893 


June  1, 
Mar.  1, 
June  20, 
Dec.  20, 
Feb.  2, 
Dec.  3, 
Feb.  15, 
Dec.  5, 
June  19, 
Feb.  21, 


1876 
1852 
1878 
1842 
1888 
1891 
1894 
18S9 
1884 
1884 


Trans. 


Trans. 


Dec.     6,  1894 

Mar.  19,  1849  Tran.s. 
April  15, 1886  I 
June  4, 1885  j 
May  4,  1893  j 
May  4,  1893  j 
May  4,  1882  j 
Mar.  6,  1890  j 
Feb.  21,  1884  | 
Feb.  16,  1882 
Dec.  6,  1894 
Dec.  5,  1SS9 
Dec.  4,  1890 
Feb.  21,  1895 
Dec.      4,1890 


May     3,  1894 
June    3,1875 
Feb.  18,  1892  | 
Dec.  15,  1892  i 
I 
Feb.  19,1891   i 


Brown,    William  George.    Ph.D.,    Department    of  Agriculture 
Wasliington,  D.C. 

Browne,  Frank,  Government  Civil  Hospital,  Hong  Kong 

Brownen,  George,  16,  Althorpe-road,  Upper  Tooting,  S.W. 

Brownsword,  Frank,  Thorn  Villa,  Heaton  Moor,  Stockport 

Bruce,  James,  10,  Selwood-terrace,  Fulham-road,  S.W. 
jiBrunton,  John  Dixon,  Wire  ilill,  Mu.sselburgh,  near  Edinburgh 

Buchanan,  J.  Y.,  F.R.S.,  10,  Moray-place,  Edinburgh 

Buchanan,  Joshua,  United  Langlaagbe,  G.M.Co.,  Limited,  Bo.\ 

104S,  Johannesburg,  S.A.R. 
llBuckmaster,  C.  A.,  16,  Heathfield-road,  Mill-hill  Park,  Acton,  W. 
IJBuckton,  G.  B.,  F.K.S.,  Wej-combe,  Haslemere,  Surrey 

Budden,  E.  Russell,  11,  Furnival-street,  Holborn,  E.G. 

Bullock,  Lloyd,  3,  Hanover-street,  Hanover-square,  W. 

Bunn,  Peter  Coulson,  junr.,  18  and  19,  Fenchurch-street,  E.G. 

Burford,  Samuel  Francis,  Eastleigh,  Queen's-road,  Leicester 

Burgess,  Herbert  Edward,  16,  Bloomsbury-street,  W.C. 

Burge-ss,  John,  7,  Wellington-road,  Peckham 

Burgess,  William  Thomas,  F.l.C,  Beech-road,  Reigate  Hill. 
IJBurland,   Jeffrey    H.,   care    of   B.   R.,   American    Bank    Note 
Company,  Ottawa,  Canada 

Burman,    G.    W.,    9,    Ebor-terrace,    Woodhouse    Hill,   Hun.<iet, 
Leeds. 

Burnard,  Charles  F.,  Plymouth  Chemical  Works,  Plymouth 

Burnett,  Edwin,  E.,  118,  Huddleston-road,  Tufnell  Park,  X. 

Burnett,  Joseph  Fearon,  Worcester-street,  Oxford 

Burnett,  Willia-r,  Robert,  Dunbeth  Avenue,  Coatbridge,  X.B. 

Burnham,  John  Charles,  Gunpowder  Factory,  Kirkee,  Pooua,  India 

Burrell,  B.  Arthur,  5,  Mount  Preston,  Leeds 

Burton,  William,  Clifton  Junction,  near  Jfanchester 

Bv.sh,  Ricbard  A,,  Holmdale,  Baron-grove,  Mitcham 

Bush,  Baron  William  de,  Artillery-lane,  E  C. 

Bush,  William,  Eastgate  Villa,  Chepstow-road,  Kewport,  Mon. 

Butcher,  W.  F.,  32a,  Lea-terrace,  Blackheath,  S.E. 

Butcher,  "William  J.,  The  Grammar  School,  Ashburne,  Derbyshire 

Btitler,  D.  Butler,  41,  Old  Queen-street,  Westminster,  S.W. 

Butler,  William  AYaters,   The  Cedars,  Duchess-road,  Edgbaston, 
Birmingham 

Buttemer,  Robt.  Wm.,  St.  Mary's,  Godalming 

Butterfield,  J.  C.  79,  Endlesham-road,  Balham,  S.W. 

Butterfield,  W.  J   Atkinson,  Beckton,  E. 

Bnttfield,  Horace  Vincent,  13,  Wellington-road,  Bush  Hill  Park, 
Enfield,  X. 

Byrne,  Thomas,  IS,  Lower  Kevin-street,  Dublin 
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Date  of  Election. 

June 

15, 

1893 

Feb. 

15, 

1894 

Dec. 

3, 

1891 

June 

19, 

1884 

Dee. 

21, 

1871 

Dec. 

6. 

1894 

June 

17, 

1875 

Mav 

4, 

1893 

Dec. 

15, 

1892 

Dec. 

6, 

1888 

June 

( , 

1888 

:\rar. 

20, 

1884 

Feb. 

16, 

1888 

May 

5, 

1892 

June 

20, 

1889 

Feb. 

21, 

1889 

Feb. 

21, 1895 

]S'ov. 

17, 1887 

Dec. 

7,  1882 

Dec. 

7,  1893 

June 

16,1864 

Dec. 

0, 1867 

Feb. 

21.1895 

Feb. 

6,  1879 

Dec. 

(5,  1894 

Mar. 

20,  1884 

Mar. 

5,  1874 

Dec. 

2,  1880 

May 

3,  1894 

Dec. 

20,  1883 

Feb. 

1,  1883 

Feb. 

1,  1872 

Feb. 

1,  1872 

Proc. 


1875 


Trans. 


Trans, 


itCahill,  Robert  S.,  90,  Park-lane,  Norwich 

Cain,  John  C'annell,  D.Sc,  Pension  Anglaise,  Anlage,  Heidel- 
berg 
iJCalder,  William  A.  .S.,  Ca-.vdor,  Grove  Park,  Camberwell 
Calej'.  Edward  J.,  Eaton  Old  House,  Norwich 
Calvert,  J.  H.,  Oakenshaw  Print  Works,  near  Accrington 
Cameron,  Alex.,  Agricultural  Laboratory,  4,  Lombard-court,  EC. 
Cameron,   J.    Macdonald,    M.P.,    F.G.S.,    F.I.C.,    5,    Kaymond- 

buil dings.  Grays'  Inn,  W.C. 
Cameron,  James,  The  British  Explosives  Syndicate,  Pitsea,  Essex 
Campbell,  Andrew,  The  Palens,  Dunmeedaw,  Rangoon,  Burmah 
Campbell.  John  Morrow,  B.Sc,   c/o  J.  Morrow,  Esq.,  Oakfield 

House,  .Vnfield,  Liverpool 
Campbell,  Rev.  Joseph,  Coogee,  New  South  Wales 
Cannon,  Matthew,  Lavender  Hill,  S.W. 

Carey,  Alfred  Edward,  M.Inst.C.E.,  F.R.G.S.,  F.G.S  ,  39,  Trinity- 
square.  Tower  Hill,  E.G. 
Carey,  Arthur,  B.Sc,  Browside,  Gateacre,  near  Liverpool 
Cargill,  William  D.,  B.Sc,  Loughaugh,  near  Dundee 
Carmody,    P.,   Prof.,  F.I.C.,   Government    Laboratory    Port    of 

Spain,  Trinidad 
llCarpenter,  H.  S.,  F.I.C.,  32,  Holborn-viaduct,  E.G. ;  and  Becking- 
ton  House,  Weighton-road,  Anerley,  S.E. 
Carr,  Francis  H.,  Meaburne,  Warham-road,  Croydon 
Carrington,  George    Carrington,   Missenden   Abbey,  Great  Mis- 

senden,  Bucks 
||Carruthers,  Robert,  90,  High-street,  Dumfries 
Carswell,  Thomas  Eetson,  5,  Borough-road,  S.E. 
Carteighe,  Michael,  180,  New  Bond-street,  W. 
llCarulla,  F.  J.  R.,  84,  Argyle-terrace,  Rose  Hill,  Derby 
Case,  T.  B.,  B.A.,  82,  James-street,  Dublin 
Cassal,  C.  E.,  Yestry  Hall,  Mount  street,  Grosvenor-square,  W. 
Catherall,  Ezra,  7,  Portman-teirace,  Taunton 
llCave,  Herbert,  B..1.,  Oxon,  11,  Pelham-place,  South  Kensington 
Chaloner,  George,  30,  Weston-park,  Crouch  End,  N. 
Chamberlain,  A.  G.,  Rugby 

Chambers.  Thos.,  Dudley  House,  Coatbridge,  N.B. 
Charabres,  Got  don  Crewe,   Rev.,  Head  Master,  Wigan  Grammar 
School,  Cheshire 
il  Chance,  Alexander  M.,  Lawn-side,  Edgbaston,  Birmingham 
llChandler,  Charles  F.,  Ph.D.,  School  of  Mines,  Columbia  College, 

49thstrect  and  4th-avenue,  New  York 
Chandler,  William   H.,  Prof,   Lehigh    University,  Bethlehem, 
Pennsylvania 
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Pate  of  Election. 
Dec.  7,  1893 
Feb.  21, 1884 
Feb.  21,  1889 
June  17,  1885 

Jan.  16,  1868 
Dec.  IS,  1884 

May  7,  1891 
Feb.  15,  1894 


Dec.     4,  1890 


Dec. 

5, 

1878 

Jan. 

19, 

1882 

Dec. 

16. 

1875 

Jan. 

16, 

186S 

Dec. 

21, 

1871 

Dec. 

3, 

1891 

June  18, 

1874 

Dec.   17,  1885 


Dec. 


1882 


Trans. 


Trans. 


Trans. 


Mar.  3,  1856 

Trans 

Feb.  15,  1894 

April  19, 1888 

Tra.is 

Dec.  15,  1892 

Dec.  7,  1876 

Trans. 

Feb.  16,  1852 

Trans. 

Aprill5, 1886 

Dec.  7,  1882 

May  4,  1893 

Feb.  21,  1889 

Dec.  4,  1873 

Trans. 

May  20,  1875 

May  19,  1856  i 

Chanej-,  Harry,  J.,  29,  Chak-ot-cresceut,  Regent's  Park,  N.W. 

Chantrell,  Percy  S., 
JlChaplin,  Edward  Mitchell,  Ph.D.,  AVesfgate,  Wakefield 

Chapman,  Alfred  C,  F.I.C.,  The  Laboratory,  23,  Euston  Build- 
ings, N.W. 

Chapman,  Edward,  Hill  End,  Mottram,  Manchester 

Chapman,  Herbert  M.,  The  War  and  Sporting  Smokeless 
Powder  Company,  Trimley,  Suffolk 

Charles,  lihys  Pendrill.  Pias  Newydd,  Xeath 

Chatlaway,  F.  D.,  D.Sc.  London,  Ph.D.  Munich,  B.A.  Christ 
Church,  Oxford ;  Chemical  Laboratory,  St.  Bartholomews 
Hospital,  E.C. 

Cheetham,  T.  A.,  Allan  Glen's  School,  68,  Xorth  Hanover- 
street,  Glasgow 

Cheshire,  H.  F.,  Public  Analy.'^ts'  Laboratory,  Hastings 
IjChester,  Edward  D., 

Cheverton,  George,  F.L.S..  South  Lawn,  Tunbridge  Wells 
llChild,  Gilbert  W.,  Holywell  Lodge,  Oxford 

Childs,  Christopher,  JLD.,  Oxon,  Lindi-farne,  Weymouth 
llChorley,  John  C,  23.  Nassington-road,  Hampst.ead,  N.W. 

Christopher,  George,  Walkden  W^orks,  Verney-road,  South 
Bermondsey,  S.E. 

Christopher,  Robert  G.,  35,  Chauntler-road,  Custom  House, 
A'ictoria  Docks,  E. 

Chrystal,  William  J,  7,  West  George-street,  Glasgow  ;  and  Shaw- 
field  Works,  Rutherglen,  near  Glasgow 

Church.  Arthur  Herbert.  F.R.S.,  Shelsley,  Kew,  Surrey 

Chuni  Lai  Bo.se,  Prof.,  24,  Mohendra  BosS  L;ine,  Calcutta 

Claisen,  Lmlwig,  Ph.D.,  Chemisches  Laboratorlum,  Technische 
Hochschule,  Aachen,  Prussia 

Clark,  Ernest  Victor,  34,  St.  Aiibyns,  Hove,  Sussex 

Clark,  John.  Ph.D.,  138,  Bath-street,  Glasgow 

Claudet,  Frederic,  6,  Colemanstreet,  E.C. 

Clayden,  Arthur  W..  M.A.,  F.G.S.,  St.  John's,  Pol.sloe-road, 
Exeter 

Claj'ton.  E.  Godwin,  F.LC,  Chemical  Laboratory,  43  and  44, 
Holborn-viaduct,  E.C. 

Clayton,  George,  School  of  Pharmacy,  100,  Burlington-street, 
Manchester 

Clayton,  John  William,  Ben*:eld,  Alma-road,  Aigburth,  Liverpool 

Cleminshaw,  Edward,  M.A.,  Alkali  Works,  Oldbury,  near  Bi/- 
mineham 

Clerk,  Dugald,  Driflield  Villa,  Manor  Hill,  Sutton  Coldfield 

Clift,  Samuel,  6'i,  Dudley-road,  West  Bromwich 
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Date  of  Election. 
Feb.     7,  1878  ' 

Mar.  18,  1869  :  Trans. 
Feb.  3,  1887  ; 


Mar.  6,  1890 
Dec.  18,  1879 

Dee.  2,  1880 
Jnne  16,  1892 
Dec.  7,  1893 
Feb.  16,  1888 
Feb.  17,  1881 


Mar.  5,  ISSo  Trans. 

Feb.  19, 1691 

Feb.  19,  1891  ,  Trans. 

ApriU9, 1883 

Mar.  1,  1883 

Kov.  6,1873  i 

June  16,  1881 

Feb.  5,  1885  Trans. 

Feb.  18,  1892 

Feb.  6,  1890 

Feb.  16,  1888 

Mar.  17,  1887  Trans. 

May  15,  1890 
May  5,  1892 
June  18, 1891 

Feb.  18, 1875 
April  19, 1883  : 
Feb.  15,  1877 
Jan.  18, 1866  Trans. 
April  4,  1889 

I 
Dec.  2,  1875  [  Trans. 

Nov.    5,  1874  I 
Dec.    4,  1890 
Feb.     2,  1888  I 


Cloud,   Thomas   Charles,   A.R.S.M.,   Walaroo   Smelting  Works, 

Walaroo,  South  Australia 
II  Clowes,  Frank,  D.Sc,  University  College,  Nottingham 
Coates,  William  Henry,  M.A.,  M.B.,  (..S.Sc,  M.R.C.S.,  L.R.C.P., 

L.S.A..  Bleak  House,  Patrington,  Yorkshire 
Cobbold,  Paul  Alexander,  Hailsburs'viil  Mattawa,  Ontario,  Canada 
Cochran,    ^lichael,    M.A.,    Wie.sbaden,    Kollupitiya,   Colombo, 
Ceylon 
l|Cockburn,  Arthur  Cecil,  22,  Streatiey-road,  Brondesburj',  X. 
Cockerill,  Thomas,  105,  Derbj-street,  Bolton 
Cocking,  Allan  Tlioaias,  Lyndhurst,  Park-rd.,  Sutton  Coldfield 
Cocking,  Lewis  Smith,  Wharf  Mills,  Apsley,  Huddersfield 
II  Coffin,   Walter   H.,   94,   Cornwall-gardens,   South    Kensington, 
and  Junior  Athenaeum  Club,  S.W. 
Cohen,  Julius  B.,  Yorkshire  College,  Leed.s 
Cole.  Arthur,  B.A.,  Homeleigh,  Berkhamsted,  Herts 
Colefax,  Arthur,  Ph.D.,  M.A.,  4,  Brick-court,  Temple,  B.C. 
Coleman,  Joseph  Bernard, 

CoUenette,  Adolphus,  11,  Commercial-arcade,  Guernsey 
Collens,  Edward,  Stourbank  House,  Stourport,  Worcestershire 
Collett,  John  Mavton,  Guys  Cliff,  Wotton,  Gloucester 
I  Collie,  J.  Norman,  Ph.D.,  University  College,  W.C. 
yCoUins,  Hugh  Brown,  B.Sc,  West  Balgray,  Glasgow 
Collins,  Sydney  Hoare,  Dehow  Dunn,  North- West  Province,  India 
Collins,    W.    Hepwortli,    Analytical    Laboratory,    14    and    15, 

Bradford-chambers,  ilawdsley-street,  Bolton-le-Moors 
llColman,  Harold    G.,  Ph.D.,  23,  Stirling-road,  Edgba.^ton,  Bir- 
mingham 
Colwell,  James  Kear,  F.I.C.,  101.  Great  Kussell-street,  W.C. 
IJComyns,  Fiank  B.  A.,  55,  South -street,  Durham 
Congdon,  Prof.  Ernest  A.,  The  Drexel  Institute  of  Art,  Science, 

and  Industry,  Chestnut-street,  Philadelphia,  Penn,  U.S.A. 
Connor,  Charles  C,  B.A.,  Notting-hill  House,  Malone,  Belfast 
yConrad,  Edwin  C,  1,  Sunny  hill-terrace,  Lowestoft-road,  Gorleston 
Conroy,  Michael,  Woodstock,  New  Brighton,  Cheshire 
llConro}-,  Sir  John,  Bart.,  F.R.S.,  Balliol  College,  Oxford 
Cook,   Edward    Barnwell,  Rev.,  The  Vicarage,  Hinton  Charter- 
house, Bath 
Cook,  E.  H.,  D.Sc.  (Lond,),  the  Clifton  Laboratory,  27,  Berkeley- 

squnre,  Clifton,  Bristol 
Cook,  Edward  Rider,  East  London  Soap  Works,  Bow 
Cooke,  Arthur  William, 

Cooke,  F.  Barker,  F.I.C.,  Messrs.  Bostock  and  Co.,  South  Dock, 
Garstou,  near  Liverpool 
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Date  of  Election. 
Hov.  15,  188S 
May  18,  1857 
Jan.  17,  1889 
Dec.  15,  1892 

Feb.  16,  1888 
Dec.  15,  1892 

May     7,  1891 

Dec.     6,  1894     Proc. 
April  15, 1880 

May  15,  1S90 

Feb.  19,  1891     Traus. 
Mar.    1,1866 


Dec.     3,  1891 

Dec.  6,  1888 
April  17, 1890 

Dec.  5,  1889 
June  15, 1893 
June  16, 1892 
Dec.  17,  1885 

Dec.  16,  1885    Trans. 
Dec.     7,  1882 
Feb.    6,  1873 
April  19, 1888 
Dec.     2,  1886 

Dec.     4,  1873 

Dec.     ],  1870     Trans. 

Dec.  15,  1892 

June  3,  1875 
Dec.  7,  1893 
Mar.  16.  1882 
May  20,  1875 
Mar.     3,  1887 


Cooley,  Walter  Bromley,  5,  Dudley-street,  Wolverhampton 
Coomber,  Thomas,  Eosehurst,  Clarendon-road,  Redland,  Bristol 
Cooper,  Albert,  Grimston  Lavn,  Haven  Green,  Ealing,  W. 
Cooper,    Arthur  James,   Queen  Elizabeth's   School,   Bromyard, 

near  Worcester 
Cooper,  Astley,  Oatlands  Chemical  Works,  Meanwood-road,  Leeda 
Cooper,    Lionel,  Analytical  Laboratory,   173,    Marylebone-road, 

N.W. 
Cooper,  Walter  Johnson,  South  Wales  Cement  Works,  Penarth, 

near  Cardiff' 
Coote,  A.  H.,  8,  Laurel-terrace,  Bradgate-road,  Catford,  S.E. 
Copas,  Edwin  Charles,  M.A.,  The  Grammar  School,  Handsworth, 

Birmingham 
Copeman,  Sydney  Monckton,  M.A.,  M.D.  (Cantab),  Local  Govern- 
ment Board,  Whitehall,  S.W.,and  9,  Duke-st.,  St.  James,  S.W. 
Corbett,  Charles  Henry,  the  Avenue,  Troubridge,  Wilts 
llCorfield,  W.  H.,  M.A.,  M.D.  lOxon),  F.G.S.,  Professor  of  Hygiene 

and  Public  Health,  University  College,  W.C.,  and  19,  Saville- 

row,  W. 
Cory,  George  Edward,  M.A.  (Cam.),  the  Drostdy,  Grahamstown, 

South  Africa 
[Cornish,  Taughan,  Branksome  Cliff,  Bournemouth. 
Corrie,   David,    Nobel's    Explosives    Company,   West    Quarter 

Factory,  Polmont  Station,  X.B. 
Coste,  F.  H.  Perry,  B.Sc,  F.L.S.,  142,  Burnt  Ash-hili,  S.E. 
Coste,  John  Henry,  20,  Rectory-road,  Stoke  Newington,  N. 
Couldrey,  Henn,-,  H.M.'s  Mint,  Bombay,  India 
Cousins,  William  J.,  11  and  12,  Southampton-buildings,  Chancerj'- 

lane,  W.C. 
llCoutts,  Francis  J.  H.,  Green  Mount,  Plymouth-grove,  Manchester 
JCowie,  Thomas  R.,  Rangoon  Chemical  Company,  Rangoon 
Co\\Tiley,  Alfred  J.,  13,  Fenchurch-avenue,  E.G. 
Cowper,  Joseph,  50,  King-street,  Penrith 
Cox,  Ebenezer  John,  Orwell  Bank,  Greenwell-road,   Harbome, 

Birmingham 
Cos,  Samuel  Herbert,  13.  St.  Helen' s-place,  London,  E.C. 
Crafts,  Prof.  J.  M.,  59,  Marlborough-street,  Boston,  Mass.,  U.S.A. 
Craig,   Andrew   William,    77,    Peel-street,    Xorth    Melbourne, 

Victoria 
llCrampton,  George,  St.  George's  Club,  Hai.over-square,  W. 
Craw,  John;A.,  Xeckarhalde  52,  Tiibingeii,  Wiirttemburg 
IJCrawley,  H.  Howard,  Saugeen,  Bournemouth 
Cresswell,  Charles  Gerard,  Ermyngarth,  Ashtead 
Cribb,  Cecil  H.,  B.Sc,  136,  Shaftesbury -a\enue,  W. 
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Date  of  Election. 
April  4,  1889  | 

i 
June  20,  1878  | 

May  20.  1886  |  Trans. 
Dec.  3,  1857  •  Trans. 


Feb.  6,  1S79 
Dec.  4,  1890 

Feb.  21,  1895 
Dec.  2,  1880 
Dec.  1,  1887 
June  19,  18S4 


S[ar. 


1874 


Feb.  15, 
Dec.  7, 
June  16, 
AprillS, 
Feb.  18, 

XOT.  15, 

Dec.  3, 
May  4, 
XOT.  18, 


1894 
1882 
1887 
1850 
1892 
1S52 
1891 
1871 
1886 


Nov.  18.  1S75 
Feb.  16,  1893 

May  18,  1876 
Feb.  1,  1866 

Feb.  16,  1893 
May  6,  18.^S 
Feb.  16,1882 
May  5,  1892 
Feb.  15,  1894 


Trans. 
Trans. 


Mar.  17,  18S7     Trans, 
Dec.  27,  1875 
Feb.  21,  1889 
Dec.  15,  1881 


Cridland,  Francis  E.  J.,  Analytical  Laboratory,  192.  P.ilmerston- 

buildings,  Old  Broad-street,  E.G. 
Criper,  William  Eisdon,  Cossipore  Chemical  Works,  3t,  Hastings- 
street,  Calcutta 
jCrompton,  Holland,  Fairholme.  Fulham-road,  Fulham,  S.W. 
Crookes,  William,  F.K.S.,  7,  Kensington  Park-gardens,  W.,  and 

Athenjeum  Club,  Pall  Mall,  S.W. 
Cross,  Charles  Frederick,  4,  New-court,  Lincoln's-inn,  W.C. 
Crossley,  Arthur  W.,  M.Sc.  (Vict.),  Ph.D.,  Chemical  Laboratory, 

St.  Thomas's  Hospital,  S.E. 
Grossman,  Tom,  40,  Coldhurst-street,  Oldham. 
Crow,  John  Kent,  D.Sc,  23,  Vanburgh-liill,  Blackheath,  S.E. 
ilCrowther,  H.  Woodward,  Beeches-road,  West  Bromwicli 
Crumble,  William  D.,  146,  Wa.shington-street,  East  Orange,  Xew 

Jersej-,  U.S.A. 
Cruse,  F.  Y.  L.,  Xeva  Stearin  Works,  65,  Schlusselburg-road, 

St.  Petersburg,  Russia 
Cundall,  J.  Tudor,  The  Academy,  Henderson-row,  Edinburgh 
Curphey,  AV.  S.,  2,  Princes-square,  Strathbungo,  Glasgow 
Curragh,  John,  Donaghadee,  Belfast 
IjCustance,  John  D.,  Prof,  of  Agriculture,  Gurnard,  Cowes,  Isle  of 

Wight 


Dains,  Herbert  H.,  F.  F.C,  3  Cantonment,  Yizianagrum,  India 
j     Dampier,  Henry  L.,  Frinsbury-road,  Strood,  Kent 
I     Daniell,  L.  C,  Eoyal  Standard  Brewery,  Tamworth,  X.S.W. 
j  j]Danson,  Joseph, 

;     Darbishire,  Francis  V„  Kossplatz  12,  I.,  Leipzig 
j     Darby,  Stephen,  140,  Leadenhallstrect,  E.C. 
Trans.      Darling,  Thoma.?,  Adderstone  Hou.se,  Berwick- on-Tweed 

!     Darling,  William  Howarth,  126,  O.xford-street,  Manchester 

i     Davenport,  Bennett  F.,  M.A.,  M.D.,  161,  Tremont-street,  Boston, 

I         Mass.,  U.S.A. 

j  llDavey,  G.  W.,  Cambridge-road.  Barking,  Essex 

I     Davey,  George,  c,o  Midioacau  Railway  Mining  Company,  ilara- 

vater,  Mexico 
i     Davidson,  Joseph,  Holywell-green,  Halifax 
llDavies,  Arthur  E.,  Ph.D.,  Tweedbank,  West  Savile-road,  Edin- 
burgh 
Davies,  D.  O.  Sydney,  Spring>vood,  Uttoxeter 
Da%'ies,  Edward,  The  Laboratory,  2S,  Chapel-street,  Liverpool 
Davies.  G.  W.,  8,  Spring-hill,  Stockport 
Davies,  Joseph,  28,  Robart.s-road,  Anfield 
Davies,  Sam.  H.,  Battersea  Polytechnic  Institute,  S.W. 


Trans. 


Trans. 
Trans. 
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nute  of  Election. 

Dec.    17,  1857 

June    6,  1872 

Trans. 

Jan.  20,  1876 

Dee.     7,  1876 

June  15,  1893 

Feb.  21,  1895 

Nov.  20,  1890 

Mar.  17,  1881 

Trans, 

Oct.   11,  1894 

Mar.    3,  1859 

Trans. 

May     7,  1885 

Trans. 

Dec.     3,  1874 

April   1,  1869 

Trans. 

Dec.  15,  1881 

Dec.  15,  1892 

Mar.     6,  1890 

Dec.     i,  1870 

Proc. 

Mar.    4,  1386 

, 

June  17,  1880 

April  15,  1880 

April  18,  1872 

May    4,  1893 

Dec.     1,  1887 

June    7, 1886 

Feb.  2,  1860  1  Trans. 
F^b.  5,  1885  I  Trans. 
June  7,  1894 


Feb.  3,  1876 
May  4,  1893 
Dee.  18,  1862 


Trans.' 


Jan.  17,  1889 
April  17, 1890 
June  15,  1882  ;  Tran.*.' 

:Mar.     3, 1887     Trans. 


j:Davis,    J.    Frederick,    F.G.S.,   Archbrook,    Budleigh-Salterton, 

Devon 
:  Davis.  Eicliard  Hayton.  26,  Eegent-parade,  Harrogate 
Davis,  T.  Sebastian,  199,  South  Lambethroad,  S.W. 
I'Davis,  Walter  Charles,  The  Manse,  Prestonville-road,  Brighton 
Davy,  S.  H.  M.,  Sbarrow-view,  Sharrow,  Sheffield 
Daw,  F.  ^Y.,  Eureka-place,  Ebbw  Yale,  Monmouthshire 
Day,  Charles  Edwin,  145,  Abbey-road,  Barrow-in-Furness 
;  Day,  T.  Cuthbert,  36,  Hillside-crescent,  Edinburgh 
Deane,  Leo.  M.,  South  Kilworth  Rectory,  Eugby 
Debus,  Heinrich,  Ph.D.,  F.E.S.,  1  Obere  Sophien-strasse,  Cassel, 

Provinz  Hessen,  Germany 
Dechan,  Martin,  Chemical  Laboratory,  5.  Oliver-place.  Hawick 
Deck,  Arthur,  9,  King's-parade,  Cambridge 

Deering,  "\V.  H.,  9,  Harvey-villas,  Hervey-road,  Blackheath,  S.E. 
Demarcay,  Eugene  Anatole,  75,  Rue  de  Courcelles,  Paris 
Denison,     Joseph     R.,     1,     Park-view-terrace,     Jlanningham, 

Bradford 
Dennant,  John,  F.G.S.,  Camberwell,  Victoria 
Dewar,  James,  Prof.,  F.R.S.,  1,  Scroope-terrace,  Cambridge 
IjDey,  Preo  Loll,  4,  Beadou-street,  Calcutta 
Dey,    Rai    Kanny    Loll     Bahadoor     CLE.,    4,    Beadon-street, 

Calcutta 
Dibdin,  W.  J.,  F.I.C.,  Mayfield,  Grange-road,  Sutton,  Surrey 
Dickenson,  Arthur  John,  F.I.C.,  4,  Shadeloes-road,  New  Cross, 

S.E. 
Dickinson,  Henry  Winram,  7,  High-street,  Scunthorpe,  Doncaster 
Dickson,  T.  Arthur,  Estate  Office  Overstone  Park,  Northampton 
Diogo,  Prof.  A.  C,  Hospital  Militar,  29  Ruado  Evaristo  da  Veiga, 

Rio  de  Janeiro 
Divers,  Edward,  Prof.,  M.D.,  F.R.S.,  Hongo,  Tokyo,  Japan 
Dixon,  Augustus  Edward,  M.D.,  Queen's  College,  Cork 
Di.xon,  George,  B.A ,  Trinity  College,  Cambridge,  and  St.  Bees, 

S.O.,  Cumberland 
|;Dixon,  Harold  B.,  F.H.J'.,  Owen's  College,  Manchester 
Dixon,  Harry  W.,  20,  Moor-crescent,  Hunslet,  Leeds 
Dixon,  W.  A.,  Technical  College,  301,  Pitt-street,  Sydney,  New 

South  Wales 
Dixon,  W.  Hepworth,  Wiugfie'.d,  "Wanstead,  E. 
Dixon,  AVilliam,  4,  Park-place  Last,  Sunderland 
Dobbie,    James   Johnstone,     M.A.,    D.Sc.    University    College, 

Bangor,  X.  Wales 
Dobbin,  Leonard,  Ph.D.,  Chemical  Laboratory,  New  University 

buildings,  Edinburgh 

b2 
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Dale  cl  Election. 

Dee.     2,  1S75     Trans. 


April  19,1888 
Nov.  18,  1886 


May     5,  1892 

June  7,  1894  Trans. 
May  5.1892 
May  20,  1386 
May  20,  1886 
Dec.  6,  1888 
Nov.  20,  1884 
Feb.     3,  1887 


Feb.  21,  1884 

June  18,1891 
.March  4,  1886 
Feb.  16,  1893 

Dec.  4,  1890 
Feb.  16,  1893 

May  5,  1892 
Feb.  21,  1884 

Jan,  17,  1889 
Dec.     5,  1889 

June  16,  1881 

Dec.  6,  1894 
Dec,  17,  1863 
Feb.  15,  1894 
June  18,  1S91 

Dec.  6,  1894 
June  7, 1SS8 
Dec.  7,1882 
Feb.  16,  1893 

Dec.     3,  1885 


Trans. 


Proc. 


Dodd,  T.   H.,  Chemical  Department,  Pioyal  Ar-eral,  \Voolwich, 

S.E, 
|Dodd,  William  Henry,  8,  Kempsou-road,  Telbrook,  Fulham,  S.W. 
Dodd,  W.  Ralph,  2,  St.  Andrew's-pavement.  Dunmore-road,  Am- 

burst-park,  N. 
Dodds,   George  Price,  9,  Day-street,  Sandyford-road,  Newcastle- 

on-Tyne 
Donald,  George,  Arnold  Print  Works,  Norih  Adams,  Mass.,  U.S.A. 
Donaldson,  Hudson,  The  Laurels,  St.  Catharine's-road,  Grantham 
Doran,  Kobert  Elliott,  Chemical  Dept.  Queen's  College,    Cork 
Dormer,  Richard,  Gar.ston. 

Douglas,  William,  A.I.C.,  Diamond,  Demerara.  Briti.sh  Guiana 
Down,  Frederick  J.,  28,  A''ictoria-road,  Old  Charlton,  Kent,  S.E. 
Downes,  Arthur  H.,  M.D.,  Local  Government  Board,  Whitehall, 

S.W. 
Draper,   Henry  Carter,   Weston,    Alma-road,    Moukstown,    co. 

Dublin 
Dreaper,  W.  Porter,  15,  Prince's-road,  Great  Yarmouth 
Dresel,  Adolphe,  64,  Billiter-buildings,  Billiter-street,  E.G. 
Dreyfus,    Charles,    Ph.D.,   The   Clayton   Aniline  Co.,  Clayton, 

Manchester 
jIDudley,  William  L.,  Professor,  Nashville,  Tennessee,  U.S.A. 
lIDufton,   Samuel    Felix,   B.A.,  D.Sc,   6,   Park-road,   Red  Ilill, 

Surrey 
Duffield,  Walter  William,  24,  Ursula-street,  Battersea,  S.W. 
Duggan,   T,  R.,  Sunny-bank,  Vanburgh-hill,    Westcombe-park 

Blackheath,  S.E. 
Duisberg,  Di.  Carl,  Elberfield,  Germany 
Dukes,  Thomas  William,  P.  T.  Peterson  and  Co.,  P.O.  Bo.x  210, 

Johannesberg,  S.A.R. 
Duncan,   Arthur    AVilliam,  c/o  Messrs.   Woolley,   Sons,   &  Co., 

Victoria  Bridge,  Manchester 
Duncan,  C.  C,  Koval  Agricultural  College,  Cirencester 
Duncan,  James,  9,  .Mincing-lane,  E.G. 
Duncan,  Dr.  John,  St.  Petersburg,  Russia 
Duncan,    William,    The    Laboratory,    65,   Bath-row,  Edgbaston, 

Birmingham 
||Dunn,  Fred.,  S3,  Packing'on-street,  Kew,  ^lelbourne 
Dunn,  John,  B.Sc,  Jlorgan  Academy,  Dundee 
Dunn,  J.  T.,  D.Sc,  Technical  Schools,  Plymouth 
Dunnington,   Francis    P.,    University    of    Va,    Charlottesville, 

U.S.,  N.A. 
Dunstan,  M.  J.  E.,   M.A.,   F.R.S.E..  9,  Hamilton   Drive,  The 
Park,  Nottingham 
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Date  of  Election. 
Dec.  18,  1879 

Jan.   19,  1860 

Feb.  16,  1860 
June  1,  1871 

Dec.  6,  1883 
Dec.  6,  1894 
Dec.  6,  1883 
Dec.  15,  1892 
Dec.  16,  1875 
Feb.  6,  1890 
Nov.  19,  1885 

Mar.  1,  1883 

Dec.  7,  1882 
Feb.  1,  1876 
April  4,  1889 

Dec.  3,  1891 
Feb.  1,  1881 
Dec.  5,  187B 
Mar.  17,  1881 
June  1, 1376 
June  22.  1888 

Feb.  7,  1848 
May  4,  1893 
Feb.  21,  1884 

May  5,  1892 
June  16,  1887 

Nov.  20,  1884 

Dec.  1,  1864 
Dec.  20,  1883 
Nov.  17,  1887 

Dec.  3,  1891 
Feb.     7,  1878 


Trans. 
Trans. 


Trans. 
Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Dunstan,  Wyndham,  Prof.,  M.A.,  F.R.S.,  17,  Bloom.sbury -square, 
AV.C. 

Dupre,   August,  Ph.D.,   F.R.S.,   Westminster  Hospital  Medical 
School,  Caxtonstreet,  Westminster,  S.'vV. 

Dupre,  Frederick,  Ph.D.,  Stassfurt,  near  Magdeburg,  Germany 
II Durham,    Henry,   City    of  London   School,   Victoria   Embank- 
ment, E.G. 

Durrant,  Reginald  G.,  B.A.,  The  College,  Marlborough,  Wilts 

Dutson,  L.  B.,  ]4,  Vicarage-place,  Walsall 

Dutta,  Eamchandra,  Medical  College,  Calcutta 

Duxbury,  Thomas,  The  Corporation  Gas  Works,  Darwen 
;|Dyer,  Bernard,  D.Se'.  (Lond.),  17,  Great  Tower-street,  E.G. 

Dymond,  Thomas  Southall,  78,  Duke-street,  Chelmsford 

Dyson,  Gibson,  Ph.D.,  Temple  House,  Cheetham  Hill-road,  Man- 
chester 

Dyson,  Septimus,  2,  Exchange-place,  Middlesbrough 

Earl,  Alfred  George,  M.A.,  Ferox  Hall,  Tonbridge 
Earp,  Francis  S.,  Ph.D.,  c/o  .Major  Earp,  Claverdon,  near  Warwick 
Easterfield,  Thomas  Hill,  M.A.,  Ph.D.,  122,  Tenison-road,  Cam- 
bridge 
Eastick,  Charles  E.,  Grove-terrace,  Grove-road,  Leytonstone 
Eastick,  John  J.,  Millaquin  Eeiinery,  Bundaberg,  Queensland 
IjEccles,  Herbert,  Briton  Ferrj',  Glamorgan 
Edgell,  R.  Arnold,  Rev.,  M.A.,  The  College  House,  Leamington 
Edmunds,  James,  M.D.,  29,  Dover-street,  Piccadilly,  W. 
Edmunds,    Lewis,    Barrister-at-Law,    1,    Garden-court,    Temple, 

E.G.,  and  60,  Park-streei,  Park-lane,  W. 
llEdwards,  John  B.,  Ph.D.,  Montreal 
Edwards,  Thomas,  Brewery  House,  Rhymney,  via  Cardiff 
Edwards,  Vincent,  Lawts'  Chemical  Manure  Co.,  Bai-king  Creek, 

Essex 
Edwards,  Walter  N.,  4,  Heme  Hill-road,  Camoerwell,  S.E. 
IIEhrhardt,  ErnesD  Franci.s,  D.Sc,  Ph.D.,  A.M.C.    Anilinfabrik, 

Ludwigshafen-am-Rliein 
Ehrmann,  Leon,  The   Mauritius  Eograis  Chemiques   Co.,    Port 

Louis,  Mauritius 
Ekin,  Charles,  143,  New  Bond-street,  W. 
Ekins,  Arthur  E.,  County  Laboratory,  St,  Albans 
Elborne,  William,  B.A.  (Cantab.),  35,  Abbey-garden.'^.  St.  John's 

Wood,  N.W. 
Elford,  Percy,  St.  John's  College,  Oxford 

Elliott,  Arthur  H.,  Ph.D.,  c/o  Consolidated  Gas  Co.,  4,  Irving- 
place,  New  York  City,  U.S.A. 
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Date  of  Election. 

Dec. 

7, 

1893 

April 

17, 

1890 

Feb. 

7, 

1878 

May 

5, 

1892 

Mar. 

15, 

1888 

Feb. 

16, 

1893 

Mar. 

4 

1886 

Feb. 

5, 

1885 

Feb. 

3, 

18S7 

June 

16, 

1892 

Dec. 

3, 

1885 

Dec.  5, 1889 

June  21,  1883 
May  1,  1862 
Feb.  2,  1865 

Feb.  2,  1888 


June  7,  1894 
Mar.  17,  1887 

May  7,  1891 

June  16,  1876 
May  4,  1893 
June  16,1892 

Dec.  6,  1888 

Feb.  15,  1894 

Feb.  17,  1876 
Mar.  15,1888 
May  18,  1865 

Nov.  15,  1888 
Feb.  21,  1895 
Dec,  1,  1870 
Dec.  2,  1880 


Trans 


Trans. 


Trans. 


Ellis,  Charles  S.,  A.I.C.,95,  Hyde-road,  West  Gorton,  Manchester 

Ellis,  Thomas  Flower,  Widmore,  Bromley,  Kent 

Ellis,   W.  H.,   School  of   Practical  Science,   Toronto,   Ontario, 

Canada 
Ellison,  Henry,  junr.,  Whitechapel-road,  Cleckheaton 
Elhyood,  Thomas  Ashcroft,  110,  Rosebery-avenue,  E.C. 
Elmore,  Alexander  Stanley,  Oulton-green,  Oulton,  Yorks. 
EUvorthy,  Herbert  Samuel,  4,  Hill -road,  Paudra,  Bombay,  India 
Embrey,  George,  Oriel  Lodge,  Tuffleigh,  near  Gloucester 
II Emmons,    Hamilton,    c/o    N.  H.    Emmons,    Esq.,   40,   Water- 
street,  Boston,  Mass,  U.S.A. 
Entwistle,  Herbert,  fairholm,  Marsland-road,  Sale 
Epps,  James,  junr.,  Norfolk  House,  Beulah  Hill,  Upper  Nor- 
wood, S.E. 
Erskine,  J.  Kerr,  c/o  George  Goch,  G.M.  Co.,  Box  540,  Johannes- 
berg,  S.A.Pt. 
Esilman,  Alexander,  Fleetwood  Lodge,  25,  Eoe-laue,  Soathport 
IJEsson,  William,  F.R.S.,  Merton  College,  Oxford 
llEstcourt,    Charles,    St.   Andrew's-chambers,    20,   Albert-square, 

Manchester 
llEstcourt,   Philip  Anderson,  Chemical    Laboratory,   20.    Albert- 
square,   Manchester,   and   Vyrmew  House,   Talbot-road,   Old 
TrafFord,  Manchester 
Eumorfopoulos.  Nicholas,  1,  Kensington  Park-gardens,  W. 
Evans,  Alfred  J.,  M,A.,  B.Sc, 

Evans,    Frederick    Arthur,    The    Cape    Copper    Co.,    Ookiep, 

Namaqualand,  Cape  of  Good  Hope 
Evans,  Gwilym,  7,  Stepney-street,  Llanelly,  South  Wales 
l|Evans,  Robert  Cecil  Turle,  6,  Gower-street,  W.C. 
Evans,  Sir  John.  K.C.B,,   F.K.S.,  Nash  Mills,   Hemel   Hemp- 
stead 
||Everard,  Arthur  George,  27,  Northcote-road,  Clapham  Junction, 

S.W. 
Evershed,  Frank,  Kenley,  Surrey 

Faber,  H.  M.,  Rev.,  1,  College-grounds.  Malvern 

Faber,  Harald  N.,  Fiona,  Lennar<l-road,  Penge,  S.E, 
||Fairle}',  Thomas,   F.R.S.E.,   8,    Newton-grove,  Leeds,  and    16. 
East-parade 

Farlie,  John  B.,  6,  Ripon-villas,  Ripon-road,  Plumstead,  S.E. 

Fairrie,  Henry,  63,  Parkfield-road,  Liverpool 

Farries,  Thomas,  16,  Coleman-street,  E.C. 
[|Farrington,  Tiiomas,  M.A,,  4,  Waterloo-place,  Cork 
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Date  of  Election. 


Feb.  15,  1894 

Dec.     ],  1887 

May  17,  1888 

Dec.     5,  1878 

Trans. 

June  20,1872 

Feb.     4,  1864 

Feb.  21, 1SS9 

Nov.  16,  1882 

Dec.     4,  1873 

May  15,  1890 

:^[ar,    7,  1372 

Trans. 

April   3,  1873 

Aprill8,1872 

Feb.  15,1894 

Dec.  19,1867 

Aprilie,  1874 

])ec.     3,  1885 

Aprill8,1872 

Trans. 

June    7,  IS 94 

Feb.  18,  1892 

Dec.     6,  1894 

June  16,  1859 

Dec.     5,  1889 

May     7,  1885 

Feb.  21,1853 

Dec      6,  1894 

]Srov.  19,  1874 

Dec.     5,  1889 

Mar.     4,  1886 

Dee.     7,  1893 

Dee.    15,  1S92 

Trans. 

Mar.    3,  1856 

Feb.     2,  1888 

Trans. 

May     7,  1891 

Fawcett,  Joseph  Addey,  54,  Broxholme-road,  Doucaster 
Fawsitt,  Charles  A.,  9,  Foremount-terrace,  Dowanhill,  Glasgow 
Fell,  John  Campbell,  188,  Stanhope-street,  Regent's-park,  IST.W. 
Fenton.    H.  J.   H.,   'SI. A.,  Christ   College,  Cambridge,  and   7, 
Mortimer-road,  Cambridge 
II Ferguson,  John,  Prof.,  M.A.,  University  of  Glasgow 
llFerreira,  A.  A.,  M.P.S.,  Rio  de  Janeiro,  Brazil 
Ferrier,  David,  Edin-terrace,  Perth 

Ferrier,  James,  care  of  Dr.  David  Ferrier,  F.R.S.,  34,  Cavendish- 
square,  AV. 
Field,  Charles  L.,  Upper  Marsh,  Lambeth,  S.E. 
Findlay,  George  H.,  The  Brewery,  Boro'  Bridge,  Yorks 
||Fisher,  AValter  William,  M..\.,  5,  St.  Margaret's-road,  Oxford 
Fison,  Edward  Herbert,  Stoke  House,  Ipswich 
Fison,  Frederick  William,  M.A.,  98,  Cromwell-road,  S.W. 
FitzGerald,  Rev.,  Henry  Purefoy,  B.A.,  Wellington  College,  Berks 
Fletcher,  A.  E.,  F.I.C.,  Delmore,  Caterham  Valley,  Surrey 
Fletcher,    Frederick    W.,    North     London     Chemical    Works, 

Hollowa}',  N.,  and  Beauchamp  liodge,  Enfield 
li  Fletcher,    Lazarus,   M.A.,  F.R.S.,   36,    Wood^ille-road,   Ealing 

London.  W. 
il  Fletcher,  Thomas  AVilliam,  Grappenhall,  Warrington 
llFlintofF,  Robert  J.    Huxby,   Crumpsall-lane,  Crumpsall,    Man- 
chester 
Floris,  Robert  Brooke,  Grandtully,  Shrewsbury-road,  Stonebridge 

Park,  Willesden,  N.W. 
Fogg,  C.  A.,  48,  Kent-street,  Bolton 
Fogg,  Thomas,  6,  Clarendon-gardens,  Maida-vale,  W. 
Foggie,  John,  University  College,  Dundee 
Follows,  Harold,  39,  Meadow-street,  Moss-side,  Manchester 
Foord,  Georire,  Royal  Mint,  Melbourne,  Australia 
II  Forbes,  D.  G.,  Shillingstone,  Dorset 
Forbes,  James,  jun.,  70,  Gracechurch-street 
Ford,  John  S.,  care  of  Messrs.    W.  Younger  and  Co.,  Abbey 

Brewery,  Edinburgh 
Formoy,  James  Arthur,  Lestelle,  London-road,  Forest  Hill,  S.E. 
Forrester,  Alexander  M.,   Laboratoiy,  Port   Dundas   Chemical 
Works,  20,  Canal-bank,  Glasgow 
JForster,    Br.   Martin    Onslow,    48,    Wandsworth    Bridge-road, 

Fulham,  S.W. 
Forsyth,  W.  Cay,  St.  Andrew,  Queen'sroad,  Leytonstone 
IIFoster,  G.  C,  F.R.S.,  18,  Daleham-gardens,  Hampstead,  N.W. 
Foster,  John  Alfred,  TJie  Laboratory,  H.M.'s  Dockyard,  Ports- 
mouth 
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Date  of  Election. 

April   6, 

1365 

April   4, 

1S72 

May     7, 

1891 

Mar.  16, 

1S82 

June  19, 

1884 

June  21, 

1877 

Dec.  18, 

1879 

Nov.    6, 

1873 

Nov.    7, 

1842 

Trans 

Dec.  20, 

1847 

Trans 

June  16, 

1881 

Dec.  2,  1880  i  Trans. 


Mar.  21,  1867 

May     5,  1892 

May     7,  1885 

June  16,  1887 

Mar.    7,  1867 

April  4,  1889 

Dec.  15,  1892 

April   4,  1889 

Trans 

Feb.     2,  1871 

Trans 

Dec.  18,  1884 

Xov.  20,  1890 

April  15,  1880 

Dec.  .3,  1891 

Feb.  16,  1893 
Dec.  2,  1886 
Mar.  1,  1883 


May  3,  1894 
Feb.  18,  1892 
April  19, 1866 

Dec.  20,  1847 
Mar.  4,  1875 


Trans. 
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Foster,  Dr.  M.,  F.R.S.,  Trinity  College,  Cambridge 

Foster,  Reginald   Le   Neve,  The    Firs,  North-road.   Droylsden 

near  Manchester 
IIFowler,  Gilbert  J.,  Dalton  Hall,  Victoria  Park,  Manchester 

Fowler,  William,  1,  Grace-terrace,  Sunderland 
llFoye,  Martin  Hugh,  M.B.,  CM., 

Franchimont,  A.  E.  N.,  Ph.D.,  Leiden,  Holland 

Francis,  Edward,  Ivey  Bank,  Park  Vallej',  Nottingham 
II  Francis,  G.  Bult,  38,  Southwark-street,  S.E. 

Francis,  William,  Fh.D.,F.L.S.,  Manor-house,  Richmond, Surrey, 
and  Red  Lion-court,  Fleet-street,  E.G. 
llFrankland,  E.,  D.C.L.,  F.R.S.,  The  Yews,  Reigate-hill,  Eeigate 

Frankland,    Henry,     Streonshalk,     The    Crescent,    Linthorpe, 
Middlesbro' 
llFrankland,   Percy  Faraday,  Ph.D.,  F.R.S,,  Mason  College,  Bir- 
mingham 
1 1  Eraser,  Dr.  Angus,  232,  Union-street,  Aberdeen 
llFraser,  James  C.,  Victoria-square,  Adelaide,  South  Australia 

Freear,  Harry  M.,  Hedgefield,  Harpenden,  Herts 

Freeman,  Frederick  W.,  7,  Park  Hall-place,  East  Finchley 

Freeman,  J.  Hersee,  Stratford  House,  Stratford.  E. 

Freestone,  Joseph  T.,  1,  Kerfield-terrace,  New  Ferry,  Cheshire 

French,    AVilliam,     Highfield,     135,    Walmersley  -  road.    Bury, 
Lanes. 

Frew,  William,  King  James'-place,  Perth 
iFriswell,  R.  J.,  11.5,  Darenth-road,  Stamford  Hill.  N. 

Frost,  Joe,  Moldgreen,  Huddersfield 
1 1  Frost,  Robert, 

Fryer,  Alfred  Cooper,  Ph.D.,  M.A.,  13,  Eaton-crescent,  Clifton, 
Bristol 

Fulcher,    Lionel    William,   B.Sc,   South    Kensington    Museum, 
S.W. 

Fuller,  Frederick  George,  19,  Brunswick-squave,  W.C. 

Fuller,  John,  Rook  wood,  Chapter-road,  Willesden  Park,  N.W 

Fulton,  H.  B.,  33,  St.  Dunstan's-road,  West  Kensington,  W. 


Gabb,  George  Hugh,  91,  Elgin-avenue,  Maida  Vale,  W. 

Gailleton,  Alfred  T.,  TuUoch  House,  Perth,  N.B. 

Gale,  James,  Ph.D.,  M.A.,  F.G.S.,  Galeston,  Eton-avenue,  South 

Hampstead 
Galloway,  Robert,  60,  Pembridge-villas,  Bayswater 
IGalton,  Douglas,  Sir,  K.C.B.,  F.H  S.,  12,  Chester-street,  Gros- 

venor-]?!ace,  W.,  and  Ilimbleton  Manor,  Droitwich 
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I>ate  of  Election. 
Mar.  17,  1851 
April  6,  1876 
Dec.  6,  1883  Proc. 
Mar.  15,  1888 
Feb.  21,  1895 
May  4,  1893  Trans. 
June  21,  1877 
Xov.  15,  1888 

May  0,  1892 
Dec.  7,  1893  Trans. 
Jan.  17,  1889 
Jan.  20,  1876 
ApriI17,  1884 
Jan.  18,1847 
Nov.  4,  1875 
Mar.     3,  1887 

May  7,  1885 
Aprill7,  1879 
Feb.  21,  1889 

Dec.  3,  1891 
Feb.  21,  1895 
Nov.  4,  1875 
Dec.     6,  1888 

June  7,  1894 
Feb.     6,  1890 


May     7,  1891 

Feb.  18,  1864 
May  16,  1889 


Mar.    5,  1885 

June  16,  1892  j  Trans. i 


Jiiao  21,  1888 
May  18,  1841 

Feb.     1,  1883 
Mar.  17  1881 


Trans. 


II Gamble,  David,  Colonel,  C.B.,  St.  Helens,  Lancashire 
Gamble,  J.  C,  St.  Helens,  Lancashire 
ilGarbutt,  Llewellyn.  M.D.,  The  Colle;,'e,  AYinchester 
Gardiner,  .Tames  H.,  59,  Wroughton-road,  Balham,  S.W. 
Gardner,  H.Edward,  Agricultural  College,  Aspatria,  Cumberland 
Gardner,  J.  Addyman,  Chemical  Department,  JIuseum,  Oxford 
Gardner,  John,  3,  Hanover-street,  Hanover-square,  AV. 
Gardner,    Walter    M.,     The    Yorkshire     College,    and     Manor 

Cottage,  Richmond-road,  Headingley 
Gargari,  Haridas,  M.A.,  Agra  College,  Agra,  India 
Garnett,  Henry,  2,  Bartholomew  Villas,  Kentish  Town,  IST.W. 
Garrett,  Frederic  Chas.,  B.Sc,  The  Polytechnic,  Woolwich,  S.E. 
JlGaskell,  Ernest  Holbrook,  5,  The  Grove,  Highgate,  N. 
Gaskell,  Joseph,  1,  Woodlands-road,  Cheetham-hill,  Manchester 
Gatty,  F.  A.,  Holland  Bank,  Accrington,  Lancashire 
Gee,  T.  Ernest,  F.R.C.P.,  67,  Westbourne-park-road,  W. 
Geisler,    Joseph    F.,    Ph.C,    Mercantile     Exchange    Buildings, 

Hudson  and  Harrison-streets,  New  York 
Gemmell,  George  Harrison,  4,  Lindsay-place,  Edinburgh 
Gent,  A\'illiam  Thomas,  Misterton,  Gainsborough 
IIGerland,  Conrad,  M.Sc,  Ph.D.,  Municipal  Technical  Laboratory, 

Blackburn  ;  and  Accrington 
German,  George,  Junr.,  Huntingdon  House,  Ashby-de-la-Zouch 
JiGerrans,  H.  Tresawna,  M.A.,  20,  St.  John-street,  Oxford 
Gerrard,  A.  W.,  Chertsey 
Geyzel,  John  Lawrence  Van,  Surgeon-Major,  Chemical  Examiner, 

i^ladras,  East  India 
Ghasvala,  B.  E.,  Grant  Medical  College,  BycuUa,  Bomb;iy 
jGibbes,    Cuthbert    C,    M.D.,    M.C.,    L.R.C.P.    Lond.,    D.P.H. 

Cantab.,  F.G.S.,  F.L.S.,  Roselands,  Surbiton  Hill,  S.AY. 
Gibbins,  Bevington  H.  Ocata,  Florida,  U.S.A.,  and  Inglescombe, 

Manor  Park,  Eedland-road,  Bristol 
Gibbons,  Sydney,  Faraday  House,  East  Melbourne,  Victoria 
Gibbs,   William   Taylor,   Buckingham,    Que,    Canada,   via  New 

York 
Gibson,  Adam,  c/o   Messr.s.   Pinkerton,  Gibson  &  Co.,  Thistle- 
street-lane,  East  Edinburgh 
Gibson,    John,    Ph.D.,    F.E.S.E.,    F.I.C.,     20,    George-square, 

Edinburgh 
Gibson,  W.  Humphrey,  122,  King's-road,  Brighton 
Gilbert,  Sir  Joseph  Henry,  Ph.D.,  F.E.S.,  F.L.S.,  Harpeuden,  St. 

Albans 
liGill,  E.  Clarendon,  Ivy  Dene,  Christchurch,  Hants 
Gill,  E.  J.  G.,  Wellikuppam,  Madras  Presidency,  India 
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Date  of  Election. 

April  19, 1888 

April   6,  1865 

Dec.     3,1885 

Dec.  18,  1848 

Trans. 

1 

Mar.     4,  1886 

Jan.    18,  1872 

May    3,  189-1 

Feb.  21,  1895  | 

April   4,  1878 

May  16,  1889 

i 

Dec.  15,  1892 

Dec.     4,  1890 

1 

Nov.  20,  1890 

1 

April  21, 1887 

Proc.  : 

Mar.    4,  1875 

' 

Mar.     6,  1890 

Teb.     1,  18S3 

Jan.   17,  1889 

Feb.     6,  1879 

June  16, 1SS7 

Jan.  17,  1889 

.May     4,  1893 

Feb.     2,  1871 

Trans. 

Feb.     3,  1887 

Trans. 

June  19,  1884 

1 

Feb.  15,  1894 

April  15,  1880 

!  Trans.  1 

.Alay     1,  1862 

.  Trans. 

i 

Feb.     6,  1890 

1 

1 

June  16,  1887 

i 

Dec.     7,  1882 

Dec.  15,  1892 

Gill,  John,  Gwealhellis,  Helston,  Cornwall 
||Gillman,  A.  W.,  Castle  Brewery,  St.  George's-road,  Southwark 
Girdwood,  Gilbert    P.,  M.D.,   54,   Beaver  Hall  Hill,  Montreal, 

Canada 
Gladstone.  John  Hall,  Ph.D.,  F.E.S.,  17,  Pembridge-square,  Hyde 

Park,  W. 
Glenfield,  Francis  ^Y.   S.,   27,  Gloucester-gardens,  Hyde  Park- 
square,  AV. 
Glover,   George   Thomas,   The   Phospho-Guano   Company,   Sea- 
combe,  Cheshire 
Golden,  .\rihur  Robert,  B..\. 
Goldfinch,  George,  Hendon,  N.W. 
Goldschmidt,  S.  A.,  Ph.D.,  care  of  Columbia  Chemical  AVorks,  4-3 

to  51,  Sedgwick-street,  Brooklyn,  Xew  York 
Goldsmith,   Byron   B,,    IP,    East   74th-street,  New  York   City, 

U.S.A. 
Goodall,  Walter,  Alma  House,  Pudsey,  near  Leeds 
Goodwin,  Tuomas  S.,  Clyde-terrace,  Tollcross,  Glasgow 
Gordon,  Colin,  Storer's  AVharf,  Cubitt  Town,  E. 
Gordon,  Hugh,  M.A.  Oxon..  3,  Courtfield-gardens,  S.W. 
Gordon,  J.  G.,  Queen  Anne's  Mansions,  AVestminster,  S.W. 
Go.ssling,  Frank,  B.Sc,  Condebec,  Park  Side,  Hampton  Wick 
Gothard,  Frederic,  Bearwood  House,  Burton-on-Trent 
i|Gott,  B.  S.,  B.A.,  Corinium,  St.  Mark's,  Cheltenham 
Gough,   Thomas,   Hex.,    B.Sc.  (Lond.),  King   Edward's  School, 

Ketford,  Xotts 
Cover,  Herbert  J.,  29,  Piccadilly,  Hanley,  Staffordshire 
Gow,  Eobert  J.,  The  Cedars,  Hough  Green,  near  Widnes 
Gower,  Alfred  Roland,  18,  West  View-road,  Barrow-in-Furnes.s 
TGowland,  William,  19,  Beaumont-crescent,  West  Kensington 
Goyder,  George  A.,  Hawkins-road,  Medindie,  Adelaide,   South 

Australia 
Grace,  W.  F.,  54,  York-road,  Hove,  Brighton 
Grafion,  Walter,  11.  Grosvenor-ro;;d,  Upton  Park,  Essex 
'jGraham,  C.  Colborne,  care  of  Messrs.  Blundell,  Spence,  and  Co., 

Beverley-road,  Hull 
jjGraham,    Charles,    D.Sc,    23,    Euston-lmildings,    Gower-street 

Station,  N.W. 
Grant,  James,  9,  Arthur-street,  Prestwich,  near  Manchester 
Gravili,  Edward  D.,  F.R.M.S.,  44,  Margaret-street,  Beverley-road 

Hull 
Gray,    George,    Canterbury     College,    Schocl    of    Agriculture, 

Lincoln,  Xew  Zealand 
Gray,  Thomas,  Anderson ian-buildings,  204, George-street,  Glasgow 
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2; 


Oate  of  Election. 
Fub.  19,  1891 
Dec.     4,  1890 

Feb.     5,  1885 

June  15,  1893 
June  16,  1887 
Dec.  5,  1878 
Dec.  5,  1878 
April  2,  1874 
Dec.  3,  1885 
May  18,  1871 

June    4,  1885 


May  15, 

1873 

Dec.  6, 

1894 

June  18, 

1891 

May  7, 

1885 

Mar.  1, 

1883 

Mar.  5, 

1874 

Dec.  7, 

1893 

Feb.  2, 

1888 

June  16, 

1859 

Dec.  15, 

1881 

April  17 

1879 

Feb.  21, 

1895 

Feb.  19, 

1874 

April  15. 

1880 

May  4, 

1893 

Dec,  5, 

1889 

Dec.  15 

1892 

April  6 

1871 

Dec.  17 

1857 

April  20 

,1871 

Trans. 


Trans.! 


Trans. 


Trans. 


Trans, 


Greaves,  Robert  Bond,  77,  Netheredge  road,  Sheffield 

Green,   Alfred   H.,   Oaklands,   Lowton   St.   Mary's,  Newton-le- 

VriUows 
IGreen,   Arthur   George,    13,    King's-drive,  Heaton   Moor,   near 

Stockport 
Green,  Arthur  Henry,  176,  Lloyd-street,  Greenheys,  Manchester 
Green,  John  Edward,  F.I.C.,  A.R.S.M.,  52,  Claypath,  Durham 
Green,  Herbert,  Hayle  Mill,  Maidstone 
Green,  Lawrence,  Lower  Tovil,  Maidstone 

Greenaway,  Alfred  John,  F.I.C.,  39,  Frognal,  Hampstead,  N.W. 
Greene,  William  H.,  lALD.,  204,  North  36th-street.  Philadelphia 
Greeui,sh,    Thomas,    F.E.M.S.,    20,   Xew-street,    Dorset-squarcj 

KW. 
Greenway,    Thomas    J.,    8th    Avenue,    East    Adelaide,    South 

Australia 
Greenwood,  William  Henry,  Birmingham  Small  Arms  and  INEetal 

Co.,  Adderley  Park  Works,  21,  Portland-road,  Birmingham 
Greeves,  Alf.,  Southlands  College,  Battersea,  S.W. 
Gregor„v,  Alfred  John,  M.D.,  B.Sc,   Colonial  Secretary's  Office, 

Cape  Town 
Gregory,  G.  M.,  Ghazipur,  N.W.P.,  India 

IIGrenfell.  Claud,  M.A.,  e  0  Miss  Boole,  16,  Ladbroke-road,  W. 
Greville,  Henry  Leicester.  Diersheim,  Churchfields,  Woodford 
Grieve,  William  Hatten,  226,  Friern-road,  East  Dulwich,  S.E. 
Griffith,  D.  Agnew,  Ballaspet,  3t.  Johns,  Isle  of  Man 
Griffith,  George,  M.A.,  College-road,  Harrow 
Griffiths,    Arthur     Bower,    Ph.D.,    F.Pt.S.E.,    12,     Knowleroad 

Brixton,  S.E. 
Griffiths,  Thomas,  The  Cedai's,  Clapham  Common,  S.W. 
Grime,  Herbert,  11,  Church-rd.,  Chorltou-cum-Hardy.  Manchester, 
llGrimshaw,    Harry,  Gibbons-street    Chemical   Works,   Bradford, 
Manchester 
Grimwood,  Robert,  London  County  Council,  Chemical  and  Gas 

Department,  40,  Craven-street,  W.C. 
Grimwood,  Robert  George,  41,  Lady  Margaret-road,  St.  John's 

Collcije  Park,  N.W. 
Gripper,  Harold,  2,  Heald-place,  Rusholme,  Manchester 
Grouow,   William   Thoma.s,   Port  Pirie   Smelting  Works,   Port 

Pirie,  South  Australia 
1; Groves,  Charles  Edward,  F.R.S.,   Kennington-greeu,  S.E.,   and 
Guy's  Ho.spital,  S.E. 
Groves,  T.  B.,  Belmont,  Seldown,  Poole 

Grundy,   Cuthbert  Cartwright,  F.L.S.,  Homefield,  Lytham-road. 
Blackpool 
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Date  of  Election. 

Jan. 

17, 

1889 

June 

7, 

1888 

Dec. 

6, 

1888 

Nov. 

4, 

1875 

June 

4, 

1874 

Feb. 

7, 

1878 

June 

7, 

1894 

Dee. 

7, 

1893 

Dec. 

16, 

1886 

June  16, 

1881 

Dec. 

15, 

1892 

Jan. 

20, 

1876 

Dec. 

7, 

1893 

Dec. 

3, 

1891 

Jan. 

l", 

1889 

Dec. 

3, 

1891 

April 

4, 

1889 

Dec. 

1, 

1887 

Jan. 

17, 

1889 

May 

J3, 

1866 

June 

1 

1876 

Dee. 

18 

1884 

Feb. 

16 

1893 

ilay 

20 

,  1886 

Feb. 

3 

,  1859 

April  17, 1890 

June 

7 

,  1888 

Feb. 

15 

,  1894 

ilay 

6 

,  1875 

Dec. 

7 

,  1882 

Jan. 

U 

,  1877 

Feb. 

f 
4 

,1857 

June  15,  1893 

Mar 

.  7,1872 

Gudeman,    Edward,  Ph.D.,  P.O.    Box   3001,   Xew   York  Ciiy, 

U.S.A. 
Gruiterman,  Albert  L.,  Ph.D.,  36,  Piimrose  Hill-road,  X.W. 
Guthrie,  Frederick  Bicke]l,lChemical  Laboratory,  The  Cniversity, 

New  South  "Wales 
Guyer,  James  Brett,  Wrentham,  Higher  Erith-rcad,  Torquay 


Habirshaw,  W.  M.,  159,  Front-street,  and  315,  Madison-avenue, 

New  York  City,  U.S.A. 
Hadkinson,  John 

Hadley,  Arthur,  226,  Monument-road,  Edgbaston,  Birmingham 
Hadley,  Henry  Edwin,  The  School  of  Science,  Kidderminster 
Trans. i     Haga,  T.,  No.  1,  Sadowara-Cho,  Tokyo,  Japan 
I     Hailes,  Alfred  James  de,  15,  Eed  Lion-square 
j     Haines,  Walter  S.,  Prof.,  e  o  Rush  Med.  College,  Chicago,. U.S.A. 
Tran.*.'     Hake,  H.  "Wilson,  Ph.D.,  "Westminster  Hospital,  S.W. 

i     Hale,  Henry  Ormsby,  Oundle  School,  Northamptonshire 
Hall,  A.  D.,  36,  Poplar-grove,  West  Kensington  Park,  W. 
Hall,  Allan  T.,  Ivy  Cottage,  Willerby,  near  Hull 
Hail,  Archibald,  34,  Bishopsgate-street,  E.G. 
Hall,  James,  B.A.,  B.Sc,  Bancroft's  School,  Woodford,  Esse.x 
Hall,  J.  C.  August,  c  o  J.  C,  Hall,  Esq  ,  Poste  Eestante,  Box 
172,  Durban,  Natal,  South  Africa 
Trans.      Hall,  John  A.,  Victoria  Chemical  AVorks,  Victoria,  B.C. 

I  llHall,    Marshall,    Capt.,    Easterton    Lodge,    Parkstone,    R.S.O., 
I         Dorset 

Hall,  Samuel,  East  London  Soap  Works,  Bow 
Hall,  Thomas  P.,  M.A.,  Ph.D.,  Tabor,  Iowa,  U.S.A. 
Haller,  Albin,  14,  Rue  de  Metz,  Nancy,  France 
I     Halliburton.  William  Dobinson,  M.D.  Loud.,  B.Sc.  Lond.,  F.R.S., 
j         9,  Eidgmount-gardens,  Gower-strcet,  W.C. 
1  '||Hambly,  C.  H.  Burbidge,  Holmeside.  Hazelwood,  near  Derby 
Trans.i     Hambly,  Frederick  J.,  University  College,  Dundee 
Hamilton,  James  C,  Trinity  Lodge,  Edinburgh 
Hamilton,  Robert,  Leeds  Steel  Works,  Leeds 
Trans.      Hamlet,    W.    M.,    Government    Laboratory,    Macquarie-street, 
Sydney,  N.S.W. 
Hammersley,  W.  A.  Leslie,  Bridge  House,  Leek,  Staff. 
Hampton,  William,  38,  Lichfield-street,  Hanley 
Hanbury,   Cornelius,    Plough-court,    Lombard-street,   E.G.,  and 

Dynevor  House,  Richmond,  Surrey 
Hancock,   Ernest   Albert,    Government   Laboratory,   St.   Kitts, 
Leeward  Islands,  W.I. 
Trans.      Hannay,  James  Ballantine,  Whitehall  Club,  S.W. 
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Date  of  Election. 

Feb.  21,  1889 

Feb.  21,  1895 

Feb.  3,1859 

Trans. 

April  16, 1863 

Mar.  17,  1887 

Proc. 

May  7,  1885 

Dec.  15,  IS92 

Jan.  20,  1876 

June  19,  1884 

Dec.  16,  1875 

June  1,  1876 

Feb.  7,  1878 

Mar.  2,1857 

Jan.  15,1874 

Dec.  15,  1881 

Feb.  21,  18S4 

Dec.  7,  1893 

Feb.  21, 1895 

Dec.  17,  1874 

Dec.  2,  1886 

June  7,  1894 

Feb.  7,  1878 

Feb.  21,  1895 

May  17,  1888 

Feb.  15,  1894 

Trans. 

June  21,  1883 

May  17,  1888 

Feb.  19,  1891 

Feb.  17,  1876 

Trans. 

Mar.  4,  1886 

Jan.  21,  1869 

Trans 

Mar.  15,  1888 

Dec.  6,  1883 

May  7,  1891 

Mar.  16,  1882 

I  Hanson,  Alfred  Miall,  The  Marjorie,  Whalle}-,  near  Blackburn 
Hanson,  Weldon,  30,  Bakei"-street,  Middlesbrough 
IHarcourt,  A.  G.  Yemon,  M.A.,  D.C.L.,  LL.D.,  F.R  S..  Cowley 

Grange,  Oxford 
iHarcourt,  L.  F.  Vernon,  M.A.,  Fairholme,  Weybridgc 
Harden,  Arthur,  A shville,  Upper  Chorlton-road,  Manchester 
Hards,   AVilliam    Benjamin,    B.A.    Lond.,   St.   John's   College, 

Battersea,  S.W. 
Hardy,  James  G.,  1,  Keir-terraee,  Pollokshields,  Glasgow 
Hargreaves,  James,  Peel  House-lane,  Farnworth,  near  Widnes, 

Lancashire 
Hargreaves,  John,  Widnes,  Lancashire 
Harkness,  William,  Laboratory.  Somerset-house,  W.C. 
Harland,  R.  H.,  37,  Lombard-street,  B.C. 
IJHarland,  William  Dugdaie,  48,  King-street,  Manchester 
JlHarley,   George,    M.D.,   F.ll.S.,   25,   Harley-street,    Cavendish- 
square,  W. 
llHarman,    Frederick  Edwin,   M.R.A.C.,    care    of    Dr.    Piggott, 
Orchard-gardens,  Teignmouth.  Devon 
Harrington,  William  Bury,  Leeview,  Montenotte,  Cork 
Harris,  Frank  \V.,  Laborator3%  G.W.  Ry.,  Swindon,  Wilts 
Harris,  Harold,  Bengal  Iron  and  Steel  Co.,  Barrakuro,  Bengal 
Harris,  Harry,  Pulo  Brani  Smelting  Works,  Singapore 
Harris,  Henry  Penley.  15,  Coverdale-road,  Shepherd's  Bush,  W. 
Harris,  Sydney  Joseph,  Leeds  School  of  Science  and  Technology, 

Rossington-street,  Leeds 
Harris,  Sydney  Walters,   15,   Lansdowne-terrace,   Waltersroad, 

Swansea 
llHarris,  Tliomas  Frederick,  B.Sc,  Bromley  Lodge,  Bromle)-,  Kent 

Harris,  Walter,  B.A.,  Ph.D.,  Campbell  College,  Belfast 

Harrison,  Albert,  72,  Windsor-road,  Forest  Gate 

Harrison.  Edward  Fnink,  40.  Lovaine-place,  Newcastle 
;] Harrison,  Hugh  Erat,  B.Sc,  Leigh  Chambers,  Gt.  Ormond-street, 
W.C,  and  Faraday  House,  Charing  Cross-road 

Harrison,  J.  Burchmere,  Government  Laboratory,  British  Guiana 

Harrold,  Frederick  W.,  18.  Maddox-street,  W. 

Harrow,  G.  H.,  Ph.D.,  127,  Siation-street,  Burton-on-Trent 

Hart,  Bertram  Harvey,  The  Elms,  Old   Charlton,  Kent,  S.E, 

Hart,  F.  W.,  Esq.,  Holly  House,  96,  Stoke  Newington-road,  N. 

Hart,  James,  131,  Embden-street,  Manchester 

Hart,  Thomas,  166,  Blackburn-road,  Bolton 

Hart,   William  Beaumont,   Gransmoor  Avenue,  Fairfield,  near 
Manchester 

Hartley,  Arthur,  Cannon  Brewery,  Brighton 
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Dec. 

15, 

1881 

Mar. 

16, 

1876 

June 

21, 

1883 

Feb. 

16, 

1893 

Dec. 

3, 

1891 

Mar. 

3, 

1887 

Kov. 

2, 

1876 

Dec. 

5. 

1889 

Dec. 

4, 

1890 

June 

3, 

1875 

Jan. 

18, 

1872 

Dec. 

*>, 

1891 

Feb. 

5 

1885 

■Feb. 

18, 

1892 

.VprillD 

1883 

Feb. 

21, 

1853 

June 

18 

18S5 

Pate  of  Election. 

Dec.  20,  1866  [  Trans. 

Feb.  6,  1890   Proc. 


Dec.  3,  1885 
Feb.  17,  1881 
Feb.  15,  1894 
May  6,  1875 

Feb.  21,  1894 
Feb.  18,  1892 

Dec.  2,  1880 


Feb.  2,  1888  !  Trans. 
Dec.  6,  1894  j 

Mar.  3,  1887 
April  15,  1880  ; 
Feb.  15,  1894  ' 


Dec.    1,  1887 


Trans. 


Hartley,  AValter  Xoel,   Prof.,  F.R.S.,  Royal  College  of  Science, 

Stephen's-green,  Dublin  ;  and  36,  Waterloo-road,  Dublin 
Hartog,    P.    J.,    B.Sf.,  Owens    College,    Manchester,     and     6, 

Greville-road,  London,  N.W. 
Harvey,  Ernest  Wm.,A.Pt.S.M.,  39,  Alderbrook-rd.,  Balham,  S.W 
Harvey,  Sidney,  Canterbury 

Harvey,  W.  Peliew,  Assay  and  Mining  Office,  Vancouver,  B.C. 
Hastings,  Henry  Mitchell,  54,  Edith-road,   The  Cedars,  AVest 

Kensington 
Hatfield,  J.  Adams,  2,  Margaretta-terrace,  Oakley -st.,  Chelsea 
Hatton,    William    Percy,    care   of    W.   K.  Hatton    and    Sons- 

Wormwood  Scrubs 
Hawkes,    Alfred   E.,  M.D.   Bruss.,  L.E.C.P.  Edin.,   22,   Aber- 

cromby-square,  Liverpool 
Hawkins,  Lewis  AValter.  20   Norton  Folgate,  London,  E. 
Haworth,    E.,   B.Sc,   Hyndburn-bridge,    Clayton-le-Moors,    Ac- 

crington 
Hay,  Alexander,  97,  Higher  Avdwiek,  Manchester 
Haydon,  William  Frederick,  The  Exchange,  Birmingham 
Hayward,  Edward  Stanley,  e/o  Mr.s.  Sauders,  1 09,  High-street, 

Crediton,  Devon 
Head,  C.  James,  F.LC,  c/o  C.  Preston,  8,  Trinity-square,  Brix- 
ton, S.W. 
Head,  Harold  Ellershaw,  5,  Hchester-mansions,  Kensington,  W. 
Head,  Jeremiah,  47,  Victoria-street.  Westminster,  S.W. 
Heap, Hargreaves,  Eev.,  B.Sc,  The  Grammar  School,  Rotherham, 

Yorks 
Heath,  Artliur  Jolin,  1,  Grove-villas,  Redland,  Bristol 
Heath,  John  William,  33,  Upper  Gloucester-place,  W. 
Hedley,  T.  Albert,  41,  Jean  Baptiste-street,  Montreal,  Canada 
Hehner,  Otto,  11,  Billiter-square,  E.C. 
Helbing,  H.  B.,  63,  Queen  Victoria-street,  E.C. 
Heller,  William  M.,  B.Sc,  40,  Gauden-road,  Clapham,  S.W. 
[|Hellon,  Robert,  Ph.D.,  Seascale,  via  Carnforth 
Helm,  Henry   James,  Simonstoue,   Hammelton-road,   Bromley, 

Kent 
Helmi^,  Albert,  8,  Bridge-street,  Sydney,  N.S.W. 
Henderson,  George  G.,  Prof.,  M.A.,  D.Sc,  F.I.C,  the  Technical 

College,  204,  George-street,  Glasgow 
Hendrick,  James,  Young  Laboratory,  60,  John-street,  Glasgow 
Henning,  E.  C,  Anchor  Brewery,  Dublin 
Hepburn,  J.  G.,  LL.B.,  Dartford,  Kent 
Hepworth,  Thomas  Cradock,  45,  St.  Augustine's-road,  Camden- 

square,  K.W. 
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Date  of  Election. 
Feb.  16,  1871 
June  15,  1876 
Dec.  7.  1893 
May  5.  1892 
Feb.    IS,  1892 


Trans. 


Trans. 


June  21,  1883  ,  Trans. 
Feb.  16,   1882 


.A.pril  1,  1S75 

Dec.  1,  1864 

Dec.  1,  1887 

Feb.  6.  1890 

April  3,1848 

June  1 ,  1876 

Trans. 

June  7,  1894 

Mar.  17, 1881 

May  7,  iS9l 

Dec.  6, 1894 

March  16,1882 

Dec.  16,  1858 

Feb.  15,  1894 

Mar.  5,  1892 

May  15,  1873 

May  5,  1892 

May  3,  1894 

Jan.  20,  1870 

Xov.  IS,  1886 

June  21, 1883 

Dec,  18,  1SS4 

AprillS,  1844 

Trans. 

Nov.  16,  1882 

Trans. 

Dec.  18,  1879 

Trans. 

April  15. 1836 

Aprill7,1873 

Dec.  6,  1894 

May  7,  1885 

Mar.  1,  1883 

Herman,  Douglas,  Eccleston-park,  Prescot 

Heron.  John.  74,  Xorth  Sifle,  Clapham  Common,  S.W. 

Hesketh,  William,  16,  Xew  ^larket-street,  Blackburn 

Hewitt,  John  Theodore,  People's  Palace  Technical  Schools,  E. 

Hewlett,   John   C,   40,  Charlotte-street,    Great    Eastern-street, 

London,  E.C. 
jHeycock-,  Charles  T.,  M.A.,  24,   Fitzwilliam-street,  Cambridge 

Heyes,  J.  P.,  Rev.,  M.A.   Oxon.,   F.R.G.S.,    Crowell,   Chinnor, 
Tetsworth,  Oson 

Heywood,  Charles  A.,  Ivy  Bank,  Cardiff" 

Heywood,  Henry,  Carditf 
■jHeywood,  J.  Garnett,  127,  Sutherland-avenue,  MaidaYale,  W. 

Heyvrood,  Joseph  H.,  Sparth  Cottage,  Manchester-road.  Eoehdale 

Heywood,  J.  S.  C,  19,  Inverness-terrace,  Kensington-gardens,  W. 

Hibbert,  Walter,  14,  Goldhurst-terrace,  South  Hampstead,  N.W. 

Hiehens,  J.  H.,  M.A.,  F.G  S.,  North  Devon  Lodge,  Cheltenham 
IJHiddingh,  Michael, Xewlands,  near  Capetown 

Hiepe,  William  L.,  Ph.D.,  The  Laboratory,  Kilvert's  Buildings. 
Withy  Grove,  Manchester 

Higgs,  JI.  S.,  Clarence  House,  Russell-street,  Gloucester 

Hill,  Ale.xander,  Campanas,  15,  Cordova,  Spain 

Hill,  Alfred,  M.D.,  F.I.C,  F.R.S.E.,  Medical  Officer  of  Health,  The 

Council  House,  Birmingham 
!]HilIs,  Edmoad  Herbert,  Captain  R.E.,  Darland  House,  Chatham 
i! Hills,  Harold  F,,  149,  Bow-road,  London,  E. 
I  [Hills.  Walter,  225,  Oxford-street,  W. 

Hinnell,  Henry  Leonard,  Messrs.  Thwaite,  Tozer  and  Co.,  Jloor- 
fields-chambers,  95  and  97,  Finsbury-pavement,  B,C. 

Hirsc'.i,  C.  T.  W.,  M.D.,  Government  Medical  Officer,  Fiji 

Hislop,  G.  R.,  Gasworks,  Blackstoun-road,  Paisley 

Hislop   Lawrence,  33,  Slatey-road,  Birkenhead 
iJHobbs,  Bedo,  The  Breweiy,  High-street,  Maidenhead 

Hodges,  Herbert  J.,  Stoneleigh,  Worple  road,  Wimbledon 

Hodges,   John  F.,  Prof..  M.D.,   F.I.C,   J.P.,  Queen's   College, 

Belfast,  and  Sandringham,  Malone-road,  Belfast 
i;Hodgkin,    John,   F.L.S.,  F.I.C,  12,  Dynevor-road,  Richmond- 
on-Thames 

Hodgkinson,   W.    R.   Eaton,  Prof,    Ph.D.,   F.R.S.E.,   8,    Park- 
villas,  Blackheath,  S.E. 

Hodgson,  Christopher,  High  House,  Eppleby,  Darlmgton 

Hodgson,  H.  Tjiston,  Harpenden,  Herts 

Hogg,  A.  F.,  M.A.,  73,  Stanhope-road,  Darlington 

Hogg,  Edward  Grindle,  1,  Southwick-street,  Hyde  Park-square,  \Y. 

Hogg,  W.  Douglas,  M.D.,  62.  Champs  Elysees,  Paris 
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Date  of  Election. 

April  17, 1890 

June  11,  1876 

Dec.  3,  1885 

Mar.  16,  1876 

Dec.  3,  1891 

D3C.  2,  1880 

June  18,  1891 

Mar.  4,  1886 

Feb.  15,  1894 

Dee.  2,  1886 

June  7,  1894 

Trans. 

Dec.  7,  1893 

May  i,  1865 

Feb.  7,  1878 

IX-c.  15,  1S92 

Trans. 

Mar.  1,  1883 

May  17,  1888 

Feb. 19.  1891 

Juue  7,  1894 

May  7,  1885 

Feb.  15,  1894 

Dec,  15,  1892 

Dec.  15,  1892 

Mar.  4,  1886 

Dec,  7,  1882 

Feb.  16,  1871 

Mar.  17,  1887 

Proc. 

Dec.  7.  1882 

Feb.  18,  1869 

Nov.  3,  1870 

Trans, 

.\pril21,1887 

Dec.  18,  1879 

Mar.  4,1875 

June  20,  1889 

Dec.  7,  1882 

Feb.  19,  1880 

Jan.  20,  1876 

Jun  15,  1893 

Holburn,  A.,  Cowan,  B.Sc,  10,  West-garden-street,  Qla.sgow 

Holcroft,  Harold,  M.A.,  Parkdale,  Wolverhampton 

Holgale,  Thomas,  12.  Hyde  Park-road,  Halifax 

Holland.  Philip,  22.  Taviton-street,  Gordon-square 

HoUiday,  John,  The  Gas  Works,  Searboro 

Holliday,  Robert,  Huddersfield 

Holloman,  Frederick  R.,  396,  r,arking-road,  Piaistow,  E. 

Holloway,  George  Thomar,,  57  and  58,  Chancery-lane,  W.C, 

Holmes,  John  Winder,  28,  Crooms  hill,  Greenwich,  U.K. 

Holt,  George  Crompton, 

Holt,   Wilmot,  jun.,   e/o   Mi.   Henderson,  Esp    Hill,    Haydon 
Bridge,  Northumberland 

Holthouse,  H.  B.,  42,  St.  Ann's-valley,  Nottingham 

Holzmann,  M.,  Ph.D.,  Marlborough-house,  S.W. 

Hooker,  A.  H.,  Board  of  Health,  Cairo,  Egypt 

Hooker,   .'iainuel    C,    The    Franklin    Sugar  Refinery   Co.,   701, 

F^ont-!^tre■it,  Philadeiphia 
||Hooper,  David,  Ootiicamund,  Madras  Presidency,  India 

Hooper,  E.  Grant,  16,  Royal-avenue,  Chelsea,  S.W, 
11  Hooper,  Ernest  F,,  Elmleigh,  Beckenham 

Hope,  Arthur  Peach,  Pytchley  Manor,  near  Kettering 

Hope,  Charles  Frederick,  Prof.,  M.R.A,C.,  Lindesforne,  Wey- 
mouth 
II Hornby,  E.,  B.A.,  The  High  School,  Newcastle,  Suffordshire 

Horsfall.  John,  Plantation  House,  Cloughfold,  Manchester 

Hoiwill,  Edgar  E.  C,  Firs  Villa,  Fitzwilliam-road,  Clapham,  S.W. 
IjHoskins,  Arthur  Percy 

Hotblack,  Herbert  A.,  Cannon  Brewery,  Brighton 

Houlder.  W.  W,,  10,  Ossulton-villas,  Southall-green,  Southall 

Houlding,  William,  B,Sc.,  Stanley  House,  Anfield,  Liverpool 
II  Howard,  Alfred  G.,  Holmbury,  Woodford-green,  Essex 

Howard,  Alfred  Kingsby,  Bryntirion,  Rhyl,  North  Wales 
;i  Howard,  David,  Devon  House,  Buckhurst  Hill,  Essex 
llHoward,  D,  Lloyd,  jun.,  Alton  Lodge,  AVoodford-green,  Essex 

Howard,  John,  22,  Ashby-road,  Canonbury 

Howard,  Thomas,  50,  Ellington-street,  Liverpool-road,  N. 

Howard,  George  William,  Calverley,  Tunbridge  Wells 

Howe,    J.    Lewis,    M.D.,    Ph.D.,  Prof,  of  Chem.,  Washington, 
and  Lee  University,  Lexington,  Va.,  U.S.A. 

Howell,  Reginald,  95a,  Southwark-street,  S.E. 

Howie,  W.  L.,  Cornbrook  House,  Clarendon-road,  Ecoles,  Lan- 
cashire 

Howitt,  James  J.,  Messrs.   Bowm.in,  Thomson  and  Co.,  North 
wich 
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Date  of  Election. 
April  4,  18S9 
April   4,  1839 

Mar.    2,  1871 

Feb.  21,  1895 
Feb.  21, 1878 
Feb.  15,  1894 
■June  17,  1880 


Dec.  17,  1868  i 
May  17,  1883  | 
Dec.  5,  1889  |  Tran.-. 


June  4,  1885 
Nov.  16,  1882  ! 
i 
XoT.  20,  1884  ! 
Aprill9, 1883 
Dec.  18,  1879  |  Trans. 
Dec.  7,  1893 
Mar.  18,  1869  I 

Feb.  1,  1883 
Dec.  3,  1885  ! 

April  4,  1878  |  Trans. 


Feb.  16,  1893 
Dec.  3,  1885 
Mar.  21,  1861 
Feb.  15, 1894 
Feb.  6, 1890 
Jan.  17,  1884 


Trans. 


Aprill?,  1888 

Feb.  7,  1867 
Dec.  15,  1892 
April  4,  1889 
D.c.  7,  1871 
Dec.  6,  1833 


Trans. 
Proc. 


'|Hoyle,  Richard  Ashworth,  11,  Market-.square,  Lytham,  Lanes. 
Ho3^1es,  Henry  Richardson,  c/o  Mes-srs.  Treacher  and  Co.,  Byculla, 

Bombay,  and  Fern-place,  142,  Upperthorpe,  Sheffield 
llHudleston,  W.  H.,  M.A.,   F.G.S.,  8,  Stanhope  Gardens^,  South 

Kensington,  S.W. 
Hudson,  Percy,  43,  Alexandra  road,  Burton-on-Trent 
Hudson,  William,  B.Sc.  (Lond.),  The  Lilies,  Twickenham 
Hughes,  Frank,  78,  Duke-street,  Chelmsford 
Hughes,  George  Henry,  Analytical  Laboratory,  Barbadoes,  West 

Indies;  and  79,  Mark-lane,  EC. 
Hughes,  John.  Analytical  Laboratory,  79,  JIark-lane,  E.C. 
Hughes,  John,  16,  Finsbury-circus,  E.C. 
Hughes,  Robert  Edward,  B.A.  (Oxon.),  B.Sc.  (Lend.),  Science  and 

Art  Department,  South  Kensington,  S.W.,  and  6,  Fairfax-road, 

Bedford  Park,  W. 
Hughes,  T.  Vaughan,  Greenfield  Mills,  Holywell,  Xorth  Wales 
Hughes,   Thomas,    Borough    Analy.st,    West    Wharf,    Cardiff ; 

Laboratory,  31,  LondoD-square,  Cardiff" 
Hulme,  James,  Xewton  Chemical  Works,  Hyde,  Manchester 
Humphrys,  Norton  H.,  4,  The  Paragon,  Wilton-road,  Salisbury 
Hummel,  J.  J.,  7,  Moorfield-villas,  Woodsley-road,  Leeds 
Hunt,  Bertram,  P.O.,  Box  1606,  Denver,  Colorado,  U.S.A. 
Hunt,  Charles,  Birmingham  Gas  Light  Works,  Windsor- street-,, 

Birmingham 
Hunter,  John,  29,  Chambers-street,  Edinburgh 
Hunter,     Matthew,    M.A.     Oxon,     Rangoon     College,    Lower 

Burmah 
Huntington,   A.    K.,    Prof.,    Metallurgical    Laboratory,    King'.<. 

College,  W.C. 
Huntly,  George  Nevill,  Balliol  House,  Whiteehapel,  E. 
Hurst,  George  H.,  22,  Blacklriars-street,  Salford 
Huskisson,  H.  0.,  5,  Gordon-square,  London,  W.C. 
Hutchinson,  Alficd,  Lea  View,  Carlin  How,  R.S.O.,  Yorkshire 
11  Hutchinson,  Arthur  M.A.,  Ph.D.,  Pembroke  College,  Cambridge- 
Hutchinson,  C.  Clark,  193,  Romford-road,  Stratford,  E. 


ldri.s,  Thomas   Howell    Williams,  Pratt-street,   Camden  Town, 

KW. 
Illnce,  Joseph,  11,  St.  Stephen's-avenue,  Shepherd's-bush,  \Y. 
Ince,  Walter  H.,  Ph.D.,  Port  of  Spain,  Trinidad 
Ingle,  Herbert,  Poole,  near  Leeds 
Irvine,  Robert,  Royston,  Granton,  near  Edinburgh 
I; Irwin,  Wilfred,  3,  Wilton  Polygon,  Cheetham  Hill,  Manchester 

C 
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Date  of  Election. 

Dec.  15,  1892 

Feb.  16,  1882 

Nov.  19,  1885 

May     3,  1894 

Feb.     1,  1883 

Feb.  15,  1894 

Proc. 

Dec.     7,  1882 

Dec.     5,  1889 

Dec.   18,  1884 

Trans. 

Dec.  15,  1892 

Mar.     6,  189C 

©ec.     6,  1883 

Dec.   15,  1884 

^Dec.  15,  1892 

Dec.  15,  1881 

June  16,  1887 

May  16,1878 

Fell    18,  1888 

Trans. 

Feb.   17,  1881 

Trans. 

Feb.     7,  1878 

Feb.     6,  1879 

Trans. 

Feb.  15,  1894 

Nov.  16,  1882 

Feb.   19,  1S91 

Nov.  20,  1890 

May     5,  1887 

Feb.  15,  1894 

Feb.  15,  1894 

April  17,1879 

Feb.     4,  1875 

Illsaac,  John  F.  V.,  114,  Marine-parade,  Brighton 
Isherwood,  Thomas,  B.A.,  LL.B.,  University  School,  Southpoit 
Ivatt,  Albert,  B.A.,  21,  AVillis-road,  Cambridge 


Jackman,  Edwin  Jauie.s,  86.  Brooke-road,  Stoke  Kewington,  N.E. 

Jackson,  Alfred  H.,  B.Sc,  Prof,  c  'o  Wm.  Bowen  and  Co.,  Collius- 
street,  W.,  Melbourne,  Australia 

Jackson,  David  Hamilton,  M.A.,  B.Sc.,bei  G.  Ganzhorn,  Haupt- 
strasse  87,  Heidelberg 

Jackson,  Edward,  27,  Beaufort-road,  Edgbaston,  Birmingham 
llJackson,  Eric  H.,  B.Sc,  61,  Portland-street,  Manchester 

Jackson,  Herbert,  3,  Amyand  Park   Gardens,  East  Twickenham, 
and  King's  College,  Strand 

Jackson,  John,  Khymney,  near  Cardiff 

Jackson,  John  Charles,   M.R.C.S.,  L.R.C.P,  2,  Fulham  Park- 
villas,  Fulliam,  S.  W. 

Jackson,  Robert,  18,  Harrington-street,  Dublin 
||Jackson,  R.  A'aleniine,   c/o  The  Scotch  and  Irish  Oxvgen  Com- 
pany, Polmadie,  Glasgow 

Jackson,  Samuel,  7,  Mulgrave-terrace,  Dalton,  Huddersfield 

Jackson,  Wm.,  F.6.S.,  61,  Beaconsfield  terrace,  Northampton 
||Jadhava,  K   B.,  Baroda,  Bombay  Presidency,  India 

Jago,  William,  F.I.C.,  32,  Clarendon-villas,  Brighton 
II James,  Christopher,  care  of  Elliott's  Me  al  Company,  Pembrey 
Copper  Works,  R.S.O.,  Bury  Port,  South  Wales 

James,  J.  William,  Ph.D.,  29,  Redcliffestreet,  Bristol 

Jamieson,  Alexander,  5,  St.  Mark's-crescent,  Regent's  Park,N.AV. 
ijjapp,  F.  R.,  M.A.,  LL.D.,Ph.D.,  F.R.S.,  University,  Aberdeen 

Jardine,  Walter,  86,  Victoria-place,  Perth 

J'armay,  Gustav,  Hartford  Lodge,  Hartford,  Cheshire 

Jenkins,  Henry  Charles,  Royal  Coll.  of  Science,  S.  Kensington, 
S.W. 

Jenkins,  "NVallis,  9,  Arnobl-street,  Aulaby-street,  Hull 

Jenkins,  John  H.  B.,  Chemical  Laboratory,    G.E.  Ry.  'Works, 
Stratford,  E. 

Jenks,  R.  Leonard,  Esq.,  33,  Cautley-avenue,  Clapham  Common, 
S.W. 

Jennison,    Francis    Herbert,    Holly  well    House,  Theaker-lane, 
Armley,  near  Leeds 

Jewson,  Francis  A.  B.,  Homeficld,  Station-road,  Clapham 

llJohnson,  David,  F.G.S.,  F.R.Iil.S.,  11,  Thurlow-terrace,  Larkhill- 
rlse,  Clapham,  S.W. 

t  Longstafif  Medallist,  IsOl. 
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Date  of  Election 

Feb.  21,  1878 

Traus. 

Feb,  1,  1883 

May  10,  1872 

May  20,  1886 

Dec.  6,  1883 

May  10,  1866 

Dec.  18,  1884 

April  17, 1879 

Dec.  15,1892 

May  20,  1886 

April  6,  1871 

Trans. 

Dec.  4,  1873 

Trans. 

Dec.  6,  1894 

May  4, 1876 

Trans. 

May  4,  1893 

May  16,  1878 

May  15,  1830 

Feb.  19,  1891 

Feb.  18,  1892 

Trans. 

May  7,  1891 

Feb.  21,  1895 

May  4,  1893 

Tran.s. 

Feb.  21,  1891 

Dec.  16,  1892 

May  4,  1893 

Dec.  16,  1886 

Trans. 

Feb.  17, 1881 

Trans. 

June  2,1856 

Dec.    5,  1889 

Dec.  20,  1883 
Dec.  7,  1882 
May     is,  1894 


The  Currie  Schools,  Folke- 
Wolverhampton ;    and    10, 


Johnson,  George  Stillingfleet,  11,  Savile  row,  W. 
Johnson,  James  Edward.  40,  Edmiston-road,  Stratford,  E. 
Johnson,  John  Grove,  41,  Cross-street,  Finsbnry,  E.G. 
Johnson,  J.  T.,  Oakham  School,  Rutland 
Johnson,  Samuel,  174,  Queen's-road,  Everton,  Liverpool 
j  Johnson,  Samuel  H.,  Warren  Hill  House,  Loughton,  Essex 
Johnstone,  James  D.,  Mo.ss  Bank,  Fettercairn,   Lawrence-kirk, 

N.B. 
Johnstone,   William,   Ph.D.,  EflSngham  House,  Arundel-street 

Strand,  W.C. 
Johnston,  William  George,  c'o  Messrs.  Warwick's,  The  Brewery, 

Newark-on-Trent 
Jones,  A.  Wentworth,  M.A.  Oxon. 

stone 
Jones,   E.    W.    T.,   The    Oaklands, 

Victoria-street,  Wolverhampton 
Jones,    Franci.s,   F.R.S.E.,   Beaufort    House,    Alexandra   Park, 

Manchester 
!|Jones,  Geo.  Cecil,  Fyltoa,  Bristol 
yjones,   H.   Chapman,   Royal   Coll.  of  Science,  S.   Kensington, 

S.W. 
Jones,  Hedley  Gordon,  18,  Ingham-road,  W.  Hampstead,  N.W. 
Jones,  Henry  Williams,  17,  White-street,  Coventry 
Jones,  John  Archjll,  B.Sc ,  9,  Granville-road,  Middlesborough 
Jones,   M.   William,  50,  Mayfield-road,  Whalley  Range,  Man 

Chester 
Jones,  Lionel  Manfred,  St.  Dunstan's  College,  Catford,  S.E. 
Joselaad,  Walter  Herbert,  Talke,  near  Stoke-on  Trent,  Staffs, 
Joseph,  Edgar,  42,  Brondeaburj -road,  Kilburn,  N.W. 
Jowett,  Hooper  A.  D.,  B.Sc,  17,  Bloomsbury-square,  W.C 
Jowett,  William  Hall,  2,  Mayfield-road,  Aigburth,  near  Liverpool 


Kacker,  Kunwar  K. 

Kaka  Sorabji,  Manekji,  Devon  Villa,  Karachi,  Sind,  India 

Kawakita,  Micbitada,  Engineering  College,  Tokyo,  Japan 

Kay,  William  E.,  Gowaabank,  Busby,  near  Glasgow 

Kay,     William,    Rev.,    B.A.,     114,    Mount-street,    Grosvenor- 

square,  W. 
Kaye,  James  R.,  M.D.,  Medical  Officer  of  Health,  Town  Hall, 

Huddersfield 
[jKeeling,  Frank,  Miller  Brewing  Co.,  Rochester,  N.Y.,  U.S.A. 
Keen,  Austin,  13,  Lj  ndewoode-road,  Cambridge 
Kellas,  Ales.  Mitchell,  24,  Cecile-park,  Crouch  Hill,  N. 

c  2 
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Date  of  Election. 

Mar.  19,  1874  ( 

May     3,  1894 

April        1867 

May     4,  1882 

Dec.  18,  1884 

Dec.  17,  1874 

Dee.     5,1889 

Feb.  21,  1895 

Dec.  20,1883 

April  15,  1875 

Dec.     7,1882 

Jan.  17,1884 

Feb.  15,  1872 

Trans. 

Feb.  17,  1881 

Trans. 

Mar.  15,  1888 

Dec.     7,  1876 

Feb.  21, 1895 

Dec.    5,  1872 

Trans. 

Mar.    1,  1877 

May     7, 1891 

Tr:.ni?. 

Dec.     2,1886 

IVIay  15,  1890 

Feb.  21, 1S95 

Feb.     2   18S8 

Trans 

May  17,  1858 

June  19,  1873 

May  16,  1889 

Dec.     6,  1888 

June  20,  1889 

May     3,  1894 

May  16,  1878 

Dec.     5,  1S89 

Dec.  18,  1879 

Dec.  15,  1892 

June  16,  1864 

Feb.     6,  1873 

Xov.  17,1887 

Kellner,  William,  Ph.D.,  Chemical  Department,  Eoyal  Arsenal, 

Woolwich,  S.E. 
Kelh-,  Jno.  Abr.,  Kesidencj',  Hydsrabad,  Deccan,  India 
llKemp,  David  Skinner,  52,  Coverdale-road,  Shepherd's  Bush,  AV. 
Kemp,  AVilliam  Joel,  Mountfield,  Robertsbridge,  Sussex 
Kendall,    George   Frederic,  B.A.,  The  Hollies,  Stratford-upon- 
Avon 
Kendall,  James  Alfred,  3,  Ashlake-road,  Streatham,  S  W. 
Kenwood,  Henry  R.,  M.B.,  CM.    (Edin.),  L.R.C.P.  (Lond.),  9, 

Alexandra-villas,  Finsbury  Park,  X. 
KeiiyoD,  Rich.  E.,  B.Sc,  Ashville  Coll.,  Harrogate 
Kerry,  William  H.  R.,  Wheatlands,  Windermere 
Keyworth,  George  Alexander,  St,  Hilary,  Hastings 
Kilner,  Frederick  James,  Royal  Infirmary,  Bristol 
Kilpatrick,  AV.  Stirling,  4,  Annfield-place,  Glasgow 
IlKinch,  Edward,  Royal  Agricultural  College,  Cirencester 
King,  Alfred  John,  Ingersley  Yale,  Bollington,  near  Alacclesfield 
King,  C.  Millird,  21,  Godliman-street,  E.G. 
King,  J.  F.,  Laboratory  of  City  Analyst,  Edinburgh 
Eingdon,  G.  Holman,  B.A.,  Taddyforde  House,  Exeter 
Kingzett,  Charles  T.,  Elmstead  Knoll,  Cliislehurst,  Kent 
Kinninmont,  Alex.,  21,  Abbotsford-placc,  Glasgow 
IlKippiDg,   F.   Stanley,  Ph.D.,  D.Sc.   (Lend.),  7,  Milburne-grovc, 
South  Kensing-ton 
Kirby,  Herbert  E.,  307,  High  Holborn,  W.C. 
Kirk,  Oliver,  11,  Cavendish-place,  Carlisle 
IJKirkaldy,  Patrick  II.,  68,  East  India-road,  Poplar,  E. 
Kirkland,  J.  Booth,  Princes-hill,  Carlton,  Jlelbourne,  Yietoria 
Kirkman,  Henry  James,  Landore,  Alkali  ATorks,  Swarsea 
lIKitchin,  Archibald,  F.I.C.,  Scragill  House,  AA'hitehaven 
Kitchin,  John,  The  Middlesex  Ho-pital,  AA'.C. 
IIKnaggs,  Alfred  Battye,  65,  Bellevue-road,  Leeds 
Knight,  Frederick  Charles,  Boston  and  Colorado  Smelting  Com- 
pany, Argo,  Colorado,  U.S.A. 
Knight,  AA'm.  Albt.,  Sexey's  Trade  School,  Bruton,  Somerset 
Knights,  James  AA'est,  County  Labor.itory,  Cambridge 
Knott,  Frederick  Thoma.*,  The  Laurels,  Eltham-road,  Lee,  S.E. 
Knowles,  Joshua,  Stormerhill,  Tottington,  Bury 
Know'.es,  Thomas    Torrcns,     23,   Croxteth-grovc,  Scfton  Park, 

Liverpool 
Knox,  G.  W.,  B.Sc,  16,  Finsbury-circus,  London,  E.G. 
Koch,  AA'alter  Edward,  M.A.,  F.G.S.,  Sharpsburg,  Allegheny  Cy., 

Pa.,  and  65,  Sandusky-street,  .\llegheny,  Pittsburgh,  Pa. 
Koca,  Yoshimasa,  The  Imperial  Mint,  Osala,  Japan 
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Date  of  Election. 
June  17,  1886 

J  me  8,  ISSo 
Dec.  15,  1892 
Feb.  17,  1859 


Dee. 

6, 

1894 

Feb. 

3, 

1859 

Feb. 

16, 

1888 

-May 

4, 

1893 

Dec. 

15, 

1892 

Feb. 

16, 

1893 

Jan. 

18, 

1877 

.Mar. 

4, 

1886 

June 

18, 

1885 

May 

7, 

1891 

June 

21, 

1877 

Feb. 

16, 

1894 

June 

21, 

1883 

April  15 

1880 

May 

7, 

1891 

Mar. 

4, 

1886 

\ov. 

16 

1876 

Feb. 

6, 

1890 

June 

17 

1850 

June 

17, 

1880 

Jan. 

19, 

1882 

Feb.  2,  1S8S 

April  17. 1S90 
April  17, 1890 
Dec.  16,  1886 
Dec.  6,  1894 


Tran>. 


Trans. 


Kohn,  Charles  A.,  Ph.D.,  B.Sc,  Chemical  Laboratory,  University 

College,  Browulow-street,  Liverpool 
Koningh,  Leonard  de,  325,  Kennington-road,  S.E. 
Kraiise,  Dr.  G.,  Cothen,  Germany 
Kynaston,  Josiah   W.,  Chemical    Laboratory,    3,   Oak-terrace, 

Beecli  street,  Liverpool 


Ladell,  E.  S.,  4,  Colquittstreet,  Liverpool 

IlLackersteen,    Mark    Henry,  M.D.,  M.E.C.P.    Loud.,    M.R.C.S. 
Eng.,  F.L.S.,  Medical  School,  and  163,   State-street,  Chicago, 
Illinois,  U.S.A. 
Lafosse,  Charles  E.,  Abbotsford,  AVildercombe  Park,  Ilfracombe 
Lamb,  Edmund  George,  M.A.,  Old  Lodge,  Salisbury 
||Lamb,  Thornton  Charles,  The  Polygon,  Ardwick,  Manchester 
i     Lambert,  Wesley,  Hotel  dc  Byzauce,  Eue  de  Pera,  Constantinople, 
I         Turkey 
j     Lancaster,  William  James,  F.R.A.S.,   F.R.C.S.,  F.E.M.S.,    The 

Hollies,  Handswortli  Wood,  Birmingham 
I     Lang,  William,  73,  Queen-street,  Glasgow 

I     Langer,  Charles,  Ph.D.,  Lindisfarne,  New  AVarwick-road,  Leam- 
;         ington 

f  IILangham,    Eev.    E.    Norman,    M.A.    (Cantab),    P.L.S.,    Head 
;         Master,  Eastrick  Grammar  School,  Brighouse 
Tran<.      Lapraik,   William,    Ph.D.,    F.LC,    IS,    Dagmar-road,  Camber- 
well,  S.E. 
I     Lapworlh,  Arthur,   13,  Duchess-road,  Edgbaston,  Birmingham 

and  9,  Spencer-road,  Putney,  S.W. 
i     Lascelles,  B.  P.,  B.A,,  Harrow 

I     Last,  Frank  B.,  Laboratory,  78,  Mansell-terrace,  Swansea 
Trans.      Lauder,  Alexander,  12,  Lyle-street,  Greenock 
Trans.;     Laurie,  Arthur  P.,  Woodside,  Baldwin  Hill,  Loughton 
,   II  Law,  Chaunell,  Ilsliam  Dene,  Torquay 
J     Law,  Robert,  F.R.M.S.,  The  Eoyal  Mint,  Melbourne 
Trans.    ||La^es,  Sir  John  Bennet,  F.R.S.,  Rothamsted,  near  St.  Albans 
Trans.'     Lawrance,  Henry  Awbrey,  28,  Grosvenor-road,  Gunnersbury,  W. 
Laws,  J.  Parry,  F.LC,  Laboratory,  32,  Holborn  Viaduct,  E.G., 
i         and  3,  Fyfield-road,  Oxford 
Trans.    ijLawson,  Thomas  Atkinson,  Ph.D.,  B.Sc,  114,  Alexandra-road, 
N.W. 
||Laycock,  William  Frederick,  Ph.D.,  2,  Park  street,  Dewsbury 
Lea,  A.  Sheridan,  D."?c  ,  F.R.S.,  Caius  College,  Cambridge 
}i  Leach,  Walter,  21,  St.  Andrew's-place,  Bradford 
Trans.    H  lican,  Bevan,  D.Sc,  Daltoa  Hall,  Victoria  Park,  Manchester 
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Date  of  Election. 

April  4,  1889 

Feb.     2,  1388 

Dec.     3,  1891     Trans. 

Dec.     5,  1889 

Feb.  15,  1894 

Dec.     6,  1883 

Feb.     1,  1883 

June  18,  1891 
Feb.  6,  1873 
Dee.  1,  1887 
Dec.  3, 1891 
May  16,  1889 

May     7,  1891     Proc. 
Jan.  17,  1889 


Dec.     1,  1887 

Dec.     3,  1891 

Jan.   17,  1889 

June  17,  1886 

Feb.  15,  1894 

Jan.   19,1882 

! 

April  17, 1890 

Feb.     6,  1879 

Trans 

Mar.  1.0,1388 

Trans. 

Mar.  20,  1884 

Nov.  13,  1869 

Trans. 

Feb.   16,  1888 

Tran^. 

Feb.  21,  1878 

April  1.5,  1880 

Trans. 

May     5, 1892 

Mar.     5,  1874 

Aprill5, 1886 

Trans. 

May     5,  1892 

Nov.  21,  1853 

Trans. 

Nov.    7,  1872 

Trans. 

June  21,  1883 

Leaper,  Clement  Joseph,  19,  Belvidere-roal,  Taunton,  Somerset 
Lease,  Frank  E.,  Melapi  Estate,  Sandakan,  British  North  Borneo 
Leather,  J.  Walter,  Ph.D.,  Dehra  Dun,  N.W.P.,  India 
Ledingham,  L.  Napier,  Longley  Farm,  Longley,  near  Sheffield 
Lee,  Clifford  W.,  c/o  AY,  H.  Lee,  Oaklands,  Dewsbury 
Lee,  Herbert  C,    The  New    Westminster   Brewery  Company, 

Earl-street,  Horseferry-road,  S.W. 
Lee,  Eobert  Brewer,  B.Sc,  B. A.,  6,  Warwick-street,  Kensington, 

W. 
Leeds,  Frank  H.,  26,  East  Bank,  Stamford-bill,  N. 
Lees,  Charles,  Grange  College,  Leominster 
Lees,  Samuel,  Jan.,  Lyndhnrst,  Smallshaw,  Ashton  under- Lyne 
Leffler,  Rudolf,  21,  Havelock-^treet,  Sheffield 
]Legg,  John  Edmund,  M.  A.,  F.LC  ,  The  Grammar  School,  Wood- 
bridge,  SutFolk 
Leicester,  James,  8,  liichmond-terrace,  Clifton,  Bristol 
Leigh,  Cecil,   Birmingham   Small   Arms  and  Metal   ('ompany, 

Adderley  Park  Rolling  Mills,  Birmingham 
Lennox,  David,  M.D.,  Hi,  Nethergate,  Dundee 
Lennox,  Robert  N.,  3,  Inverness-terrace,  Fulham,  S.AV. 
Lenox,  Lionel  R.,  Ph.B.,  Leland  Stamford  University,  Palo  Alto, 

Santa  Clara  County,  California 
Leon,  John  Temple,  38,  Portland-place,  W. 
Leonard,  Norman,  B.Sc,  2a,  Lome-road,  Baston,  S.W. 
Le.scher,  Frank  Harwood,   60,  Bartholomew-close,  E.G.,  and  31, 

Devonshire-place,  W. 
Lescber,  Herman.  61,  Egerton-gardens,  South  Kensington 
Letts.  Edmund  Albert,  Ph.D.,  Queen's  College,  Belfast 
Lewes,  Vivian  B.,  19,  Park-row,  Greenwich,  S.E. 
Lewis,  A.  E.,  S6,  Tritonville  road,  Sandymount,  Dublin 
IILewis,  W.  J.,  Mineralogical  Museum,  Cambridge 
Lewkowitsch,   Julius,    Ph.D.,   Lancaster-avejiue,    Fennel-stree% 

Manchester 
Lichtenstein,  T.,  Chemical  Works,  Silvertown,  E. 
Liepmann,   Hcnrj%  Ph.D.,   c  o   P.    Shaw   Liepmann,  Esq.,  23, 

Leadciihall-street,  E.C. 
Lindley,  Hubert  Edward,  22,  Charteres-road,  Finsbury-paik,  N. 
Linford,  J.  S.,  16,  Gladstone-street,  Aulaby-road,  IIu'l 
Ling,  Arthur  R.,  45,  Lambton-road,  Cottenham  Park,  Wimbledon 
Lintern,  Albert  A.,  B.Sc,  Kendrick  School,  Reading 
i;Liveing,  G.  D.,  M.A.,  F.R.S.,  Cambridge 
IjLiversidge,  Archibald,   F.R.S,   Prof.,  University,  Sydney,  New 

South  Wales 
Livingston,  W.  J.,  London  County  Coun'.'il,  Spring-gardens,  S.W. 
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Date  of  Election. 

Feb.  19,  1880 

Trans. 

Feb.     3,  1876 

Trans. 

May     4,  1893 

Feb.   16,1871 

Mar.   20,  1884 

April  18, 1872 

1 
I 

Dec.  15,  1881 

Feb.  20,  1873 

Feb.     7,  1878 

Trans. 

May     4,  1882 

June  15,  1882 

Dee.  18,  1884 

Dec.  15,  1856 

Feb.  21,  1878 

Feb.     3,  1876 

1 

Dec.     6,  1888 

Feb.   15,  1894 

Dec.     3,  1891 

Feb.  15,  1877 

Trans. 

Mar.    6,  1890 

Trans. 

Dec.     5,  1867 

Trans. 

Dec.     4,  1890 

Trans. 

Dec.     5,  1872 

Trans. 

Feb.  30,  1894 

Feb.  16,  1893 

Proc. 

May    1,  1873 

Feb.  19,  1874 

Nov.  18,  1?86 

Trans. 

Feb.     3,  1 859 

Feb.  16,  1888 

i|  Lloyd,  Alfred,  The  Dome,  Bognor,  Sussex 
Lloyd,   F.  J.,  Agricultural  Laboratory,  4,   Lombard-court.  KC. 
Lloyd,   Herbert,    The    Electiic    Storage    Battery    Co.,    Drextl 

Building,  Philadelphia,  U.S.A. 
Lockyer,  AVilliam  John,  7,  St.  Julian's  Farm-road,  West  Nor- 
wood, S.E. 
London,    J.    Edward,   M.D.,    62,    Main-street,   George    Town, 

Demerara 
IILongstafF,  George  Blundell,  M.A.,  M.B.  Oxon.,  M.R.C.P.,   High- 
lands, Putney  Heath,  S.W. 
11  Looker,  Percy, 

Loram,  H.  Y.,  19,  Hillside  road,  Stamford  Hill,  N. 
IlLouis,  D.  A.,  77,  Shirland  gardens,  Maida  Vale,  W. 
Love,  Edward  G.,  Ph.D  ,  80.  East  55th-slreet.,  New  York,  U.S.A. 
IILovibond,  Thomas  Watson,    F.I.C,  The  Tyne   Brewery,  New- 

cast!e-on-Tyne 
Low,  Charles  William,  J[.B.,  Stowmarket 
l|Lowe,  Charles,  Summerfield  House,  Eeddish,  near  Stockport 
j|Lowe,  Walter  Bezant,  M.A.,  Stranraer  School,  Wickham.  near 
Fareham.  Han's 
Lowe,  William  Foulkes,  A.R..S.M.,  9,  Hough  green,  Chester 
Lowman,  Oscar  A.  B.,  Ph.D.,  424,  Brush-street,  Detroit,  Micl.igan 

U.S.A. 
Lucas,  E.  W.,  6,  Chelsea-gardens,  S.W. 
Ludlow,  Lionel,  The  Cape  Copper  Co.,  O'okiep,  Namaqua-'and, 

Cape  of  Good  Hope  and  Southville,  Swansea 
Luff",    A.    P.,    M.D..     B.Sc.    (Lond.},     31,     ■Weymouthstreet, 

Cavendish-square,  W. 
Lumsden,  John  S.,  B.Sc ,  5,  Paradise-road,  Dundee 
Lunge,  Dr.  George,  Polytechnicum,  Zurich,  Switzerland 
Lunt,   Joseph,    B.Sc,    5,    South-view,    Ecclestonrcad,    Ealing 
Dean,  W. 
lILupton,  Sydney,  Grove  Cottag«,  Roundhay,  Leeds 
Luty,  Arthur,  20,  Rryn-y-Mor-ler:  ace,  Swansea 
Luxmoore,  Charles   il.,   B.Sc,  35,  Casseldon-road,   Wi'.lesden, 

N.W. 
Lyon,  J.  B.,  Brigade  Surgeon,  East  India,  V.  S.   Club,   16,  St 

James's-square,  S.W. 
Lyon,  J.  G.,  The  Aire  Tar  Works.  Knottingley,  Yorks 
Lyons,  Albert  Brown,  A.M.,  M.D.,  Honolulu,  Hawaiian  Islands 
IJLyte,  F.  Maxwell,  F.LC,  A.LC.E.,  60,  Finborouuh-roail,  Kensing- 
ton, S.W. 

Maben,  Thomas,  5,  Oliver-place,  Hawick 
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Date  if  Election. 

June  20,  1878 

Feb.  21,  1853 

Feb.  2,  1888 

April  4,  1878 

Dec.  2,  1886 

April  17, 1890 

Feb.  15,  1894 

May  7,  1891 

Mar.  4,  1886 

June  18, 1891 

Feb.  25, 1895 

Dec.  2,  1880 

Mar.  6,  1890 

June  17,  1875 

Dec.  2,  1886 

Dec.  4,  1890 

Dec.  3,  1874 

Feb.  18,  1892 

Mar.  5,  1885 

Jan.  15, 1844 

Jan.  17,  1889 

April  17, 1879 

Feb  17,  1881 

Feb.  1,  1880 

June  i,  1885 

Trans. 

Aprill9, 1888 

Feb.  ti,  1890 

April  21, 18G4 

Trans. 

May  1,  1862 

Trans. 

June  21,  1388 

Trans. 

May  5,  1892 

Dec.  6,  1894 

Macadam,  C.  T.,  The  Lake,  Suaresbrook,  Essex 
Macadam,  Stevenson,  Fh.D.,  F.R.S.E.,  Surgeons'  Hall,  Edinburgh 
IIMacadam,  Stevenson,  J.C.G.,  jun.,  Surgeons'  H.all,  Edinburgh 
Macadam,     W.    Ivison,     F.E.S.E.,    Professor    Kew    Yeierinary 

College,  Surgeons'  Hall,  Edinburgh 
Macan,  Hugh,  M  A.,  Couuty  Hall,  Kingston-on-Thames 
IIMacArthur,  J.  Stewart.  12,  Knowe-terr.,  I'ollokshields,  Glasgow 
Macdonald.  A.  H.,  Bag'^hot  House,  College-road,  Cheltenham 
MacDona'd,  William,  Tung  Wen  Kwan,  Imperial  Coll.,  Peking 
MacEwan,  Peter,  4,  Gresley-road,  Hornsey-lane,  N. 
Macfie,  E.    A.    Scott,  M.A.  (Cantab),  B.Sc,  Kaweliflfo  E.S.O., 

Yorks 
MacFarlane,  Alex.,  149,  Manx-terrace,  Blackley,  Manchester 
Macfarlane,  James  A.,  Hacienda   de   San   Pesenal,  El    Chico, 

Hidalgo,  Mexico 
Macintjre,  Alfred  E.,  St.  John's,  N.B.,  Cana;la 
Mac  Ivor,  K.  Vi.  Emerson,  67,  Great  Clyde-street,  Glasgow 
Mackay,  J.  B.,  Lillie  Prof.  A.K.C.L.,  Director  of  the  School  of 

Mines,  Sandhurst,  Victoria,  Australia 
Mackean,  William,  14,  Palmer-street,  Westminster,  S.W. 
Mackenzie,  D.  C,  106,  Leadenhall-street,  E.G. 
Mackenzie,  Dr.  William  Co.ssar,  Tewfikich  College  of  Agriculture, 

Ghizeh,  Cairo 
Mackey,  Wm.  McD.,  Yictoria-chambers,  South-parade,  Leeds 
Maclagan,  Douglas,  Sir,  M.D.,  F.R.S.E.,  University  of  Edinburgh, 

and  2S,  Heriot  row,  Edinburgh 
MacLeroy,  Arthur  Lloyd,  M.A.  (Oxon),  L.S.A.,  Oakford  House, 

King's  Teignton,  near  Newton  Abbot,  South  Devon 
Macmillan,  J.  L.,  1,  Mangoe-lane,  Calcutta 
MacMunn,  Charles  A.,  M.A.,  M.D.,  F.R.M.S.,  Oakleigb,  Wolvtr- 

hampton 
Macnab,  William,  14,  Great  Smith-street, WesI minster,  S.W. 
Macnair,  Duncan  Scott,  Ph.D.,  B.Sc,  2,  Grosvenor-terrace,  Hill- 
head,  Glasgow 
MacSwinej-,  E.,  IS,  North  Maiii-s(reet,  Coik 
Mactaggart,  James  Guthrie,  care  of  Messrs.  Boustead  and  Co., 

Singapore 
IIMactear,  James,  F.R.S.E.,  2,  Victoria  mansions,   Wes'minster, 

S.AY. 
Madan,  H.  G.,  Bearland  House,  Gloucester 
Maiden,  Joseph  Henry,  C.irator,  Technological  Mr.seum,  Sydney, 

N.S.W. 
Major,  George  Harry,  Devonshire-street,  Ardwick,  JIanchester 
Makin,  C.  J.  Shaw,  Pension  International,  Wiesbaden 
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Date  of  Election 
May  7,  1885 
Dec,  17,  1857 

Feb.  4,  1858 
May     3,  1894 

Feb.  7.  1853 
Feb.  16, 1S93 
June  16,  1881 
Feb.  15,  1883 
Frb.  21,  1895 
Feb.  6,  1890 

Dec.  3,  1891 


Feb. 

19, 

1891 

Not. 

20, 

1890 

Dec. 

6 

1888 

June  16, 

1887 

June 

15, 

1893 

2^ov. 

19. 

1885 

Dec. 

6, 

1883 

Feb. 

16, 

1893 

Feb. 

19, 

1891 

Apri 

( , 

1870 

June 

1, 

1871 

Dec. 

1 

1887 

June 

2 

1851 

Mar. 

9 
-> 

1871 

Feb.  6,  1890 

Mar.  4,  1893 

Nov.  4,1858 

Dec.  5,  1889 

Dec.  2, 1880 

Jan.  19,  1882 

Dec,  4,  1873 


II Mallet,  F.  R.,  18.  The  Common,  Ealing,  ^V, 
Tran*.      Mallet,  J.  W.,   Ph.D.,   M.D.,   F.R  S.,    University  of    Virginia, 
Albemarle  Co.,  Va.,  U.S.X.A. 
j  IIManning,  F.  A.,  18,  Billiter-street,  E.G. 

Mansell,  James,  B..\.,  49,  Upper  Tichborne-street,  Leicester,  and 
Chesterfield  Grammar  School 
Trans.      Marcet,  W.,  M.D.,  F.R.S.,  Flowermead,  Wimbledon  Park,  S.W. 
Mursdcn,  Fn  d,  Ph.D.,  Bangor,  North  Wales 
[i  Marsh,  Charles  W.,  Ph.D.,  126,  Liberti'-street,  New  York,  U.S.A. 
Trans.      Marsh,  J.  E.,  M.  A.,  University  Museum,  Oxford 

Marshall,  Artliur,  60,  Fairholme-road,  West  Ken.«ington 
Trans.      Marshall,     Hugh,      D.Sc,     F.R.S.E.,     Chemical    Department, 
University  of  Edinburgh 
;     Marshal],  John    AVillis,  Ph.D.,  M.Sc,  Brook  Farm,  Thornton, 
j  Poulton-le-Fylde 

j     Jlarshall,  Reginald  Tom,  60,  Oracechurch-street,  E.G. 
I     Marshall,  T.   Rhymer,  D.Sc,  Chemical  Laboratory,  St.  Mungo's 
College,  Glasgow 
Trans.      Marshall,  William,  c  o  D.  G.  Rose,  Esq.,  Samarang,  Java 
;     Marshall,  William,  F.l.C,  149,  Drake-street,  Rochdale 

Martin,  Alexander  Mitchell,  Douglas-villa,  Dunbeth-road,  Goat- 
bridge 
Martin,  Lieut.-Ccl.   Gerald  Ward,  F.R.G.S.,  8,  Pdersham-terr., 
j         Gloucester-road,  South  Kensington,  S.W. 
I     Martin,  W.  H.,  183,  Kings-road,  Chelsea,  S.W. 
I     Martin,  William  J.,  jun.,  M.D.,  University  of  Virginia,   Char- 
i         lottesville,  Va.,  U.S.,  N.A. 

I     Martin,  William  Morley,  16,  Penryn-street,  Redruth,  Cornwall 
j     Martindale,  AVilliam,  10,  New  Cavendish-street,  W. 
i  IIMartineau,  George,  21,  Mincing-lane,  E.G. 
jlMartineau,  Sydney,  South-road,  Ciapham-park,  S.W. 
Trans      Maskelyne,  Nevil  Story,  F.R.S.,  Salthrop,  Wroughton,  Wilts 

Mason,  Alfred  Henrj",  F.R.M.S.,  Seabury  Building,  59,  Maiden- 
lane,  New  York  City,  U.S.A. 
Ma-on,  Francis  H.,  The  Assay  Office,  Arlington-place,  Truro, 

Nova  Scotia 
Mason,  .James,  Gambols,  Blyth,  Northumberland 
||Mason,  James,  Eyusham-hall,  near  Witney,  O-xon 
Mason,  James  Braik,  2,  Balgay  Avenue,  Dundee 
Mason,  William  Brandwood,  117,  Derby -street,  Bolton 
Trans.      Masson.  D.  Orme,  M.A.,  B.Sc,  c'o  Dr.  Smithers,  24,  Bucking- 
ham-terrace, Edinburgh 
Masters,  William,  Sub-Deputy  Opium  Agent,  Gya,  Bengal,  India 
and  82,  Oxford-gardens,  Notting  Hill,  W. 
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Pate  of  Election. 
June  15,  1876 
June  17,  1880 

Dec.     1,  1887 

Jan.  17,  1884 
May  3,  1870 
Dec.  7,  1893 
Dec.  7,  1865 

Dec.  1,  1887 


Feb.  2, 
Feb.  G, 
Feb.  4, 
NTov.  20, 
Dec.  6, 
Dec.  17, 
Dec.  17, 
June  15, 
Feb.  18, 
Mar.  3, 


1S88 
1890 
1875 
1890 
1894 
1857 
1874 
1893 
1892 
1887 


Trans. 


May  4,  1893 
June  15,  1893 

May  5,  1892 

Nov,  20,  1890 
Feb.  6,  1868 

June  7,  1894 
Feb.  17,  1881 


May  3,  1894  ' 
April  4,  1889  Trans. 


Feb.  18,  1882 

Feb.  18,  1892 

Feb.  16,  1871 

Feb.  21,  1895 

Feb.  15,  1894 


Trans.    IjMatihevrs,  C.  G.,  St.  Jobns  Lodge,  Bsckni-iam 
Trans.      Matthews,    Francis   Edward,    Ph.D.,  Koyal   Indian   Engineering 
College,  Cooper's  Hill,  Staines,  and  The  Pines,  Edg'efiekl  Green 
Matthews,  Wm.    Edward,  Prof.,  The  Stawell  School  of  Mines, 

Stiiweil,  Victoria,  Australia 
ijMatthe}',  Edward,  78,  Hatton  garden,  E.G. 
Matthey,  George,  F.R.S.,  78,  Hatton-garden,  E.G. 
IIMawer,  William  Fredtrick,  16,  Fentiman-road,  S.W. 
llMaxwell,  Theodore,  B.A.,  M.D.  Camb.,  B.Sc.  Lond.,  29,  Woolwich- 
common,  S.E. 
'   lIMcArthur,    John,     F.E.S.E.,    196,    Trinity-road,    Waadswcrlb 
Common,  S.W. 
McBretney,  Edmund  G.,  Pontefract-road,  Castleford,  York 
j     McConnell,  Arthur  H.,  35,  Bernard-street,  Russell-square,  W.C. 

llMcCowan,  William,  F.I.C.,  H  he  Brewery,  Reading 
I   llMcCubbin,  William  A.,  Mill  Bank  Hou.e,  West  Derby,  Liverpool 
MrCutcheon,  Jas.,  MarchmoEt,  Lanark 
McDougall,  Alexr.,  61,  Liverpool-road,  Eirkdale,  Southport 
McDougall,  John,  Clifton  House,  Greenwich-park,  S.E. 
i     McElroy,  K.  P.,  1412,  16th-street,  Washington,  D.C.,  L^.S.A. 
I     McFall, J.E.Whitley,  Bankfield-road.West  Derby,  Liverpool 
Tran.«.i     McGowan,  George,  Ph.D.,  2^,  Victoria-parade,  Ashton-on-Ribble, 
I         Preston 

'     McGregory,  Joseph  Frank,  Prof.,  Hamilton,  Xew  York,  U.S.A. 
McKeriow,  Charles  Alexander,  41,  Eceles  Old-road,  Pendleton, 

near  Manchester 
McKerrow,  William  James,  D.Sc,   10,  Qlenmohr- terrace.  Hyde 

Vale,  Greenwich,  S.E. 
McKillop,  Jolin,  96,  Haldon-road,  AVaudsworth,  S.W. 
McLeod,  Herbert,    F.R.S.,    Indian    Civil  Engineering    College, 

Cooper's  Hill,  Staines 
McLeod,  Jas.,  2,  Gladstone-terrace,  Paisley 
McMillan,    Walter   George,    Metallurgical    Laboratory,    Mason 

Cullege,  Birmingham 
McMuUan,  Chas.,  Holy  wood    Co.  Down,  and  Corn  Market,  Bel- 
fast 
jlNlcMurlry,  George  Cannon,  Wallaroo  Smeling  Works,  Wallaroo, 

S.  Australia 
McRoberts,  George,  Todhill,  Xewton  Mears,  Renfrewshire,  X.B. 
Meacham,  Ciias.  Stephen,  Pettridge,  Maidstone 
Trans.      Meldola,  Rapliael,  F.U.S.,  6,  Brunswick  square,  W.C. 
Meldrum,  Robt.,  27,  Lansdowne-road,  S.W. 
I     Melland,    Godfrey,    B.Sc,    Royal    College    of   Science,    South 
i         Kensin"ton 
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Date  of  Elpction. 
May  20,  1875 
Dec.  18,  1884  I 
Dec.     5,  1889  i 

May  7,  1891 

April  20, 1876  Trans. 

June  21,  1888  I 

Feb.  1?,  1892  '  Proc. 

Dec.  18,  1843  j 
Feb. 19,  1891  ' 
Feb.  19,  1880  .  Trans. 
Feb.  21,  1889  I 

April  4,  1889  Trans. 
Dec.  !,  1887  jTran-.; 
May  7,  1885  |  Trans. 
June  15,  1893  Trans. 
Dec.  18,1862  Trans. 


May  7,  1885 

June  21,  1877 

May  5,  1892 
Dec.  1,  1887 
May  7,  1891 


June  18,  1891 

Feb.  16,  1893 
Feb.  15,  1872 
Feb.  18,  1892 

Dec.  18,  1879 

May  4,  1893 
Mar.  3. 1887 
Miiy     5,  1892 

Feb.  19,  1891 


Proc. 


Trans. 


Trans. 


Melmore,  Pattinson  B..  Chemical  Laboratory,  Maryport 
Mercer,  Francis  M.,  89.  Rishop.«gate-street  within,  E.G. 
Mercer,  Thoma.?.  Great  Hey,  Edenfield,  near  Bury,  Lanca-sbire, 

and  Ring  Bnnk  Brewery,  Edenfield,  near  Bury 
Merrils,  Frederick  Johnson,  371,  Glossop  road,  Sheffield 
llMessel,  Rudolph,  Ph  D.,  Silvertown,  Essex 
iiMiers,   Henry  A.,  M.A,   F.G.S.,  Suffiekl-chamber.?,  79,  Davies- 

street,  Berkeley-square 
Millar,  James  Hill,  c'o  Mr.  Horace  Brown,  7'2,  Chancerv-lane, 

W.C. 
II Millar,  James, 

IJMillard,  Edgar  J.,  33,  Lothair-road  South,  Finsbury  Park,  X. 
il Miller,  A.  K.,  Ph.D.,  Ill,  Plymouth  Grove,  Manchester 
Miller,   Harry  East,   Ph.D ,    1264,    Fourteenth-street,   Oakland, 

California 
Miller,  James  Bruce,  A.I.C..  Paibislaw  Den,  Xorth  Aberdeen 
Miller,  John  A.,  Niagara  University,  Buffalo,  Xew  York 
liMiller,  N.  H.  J.,  Ph.D.,  Harpenden,  Hertfordshire 
Mills,  Charles,  21,  St.  Mary  Abbotts  terrace,  W. 
IIMills,   E.   J.,   D.Sc,    F.RS.,    Young    Professor    of    Technical 
Chemistry  in  the  Glasgow  and   West  of  Scotland  Technical 
College,  GO,  John-street,  Glasgow 
||Milne,  Alexander,  M.A.,  M.B.,  Surgeon,  Indian  Medical  Depart- 
ment, Bomliay.  and  Bycuila,  Bombay 
Milne,   G.    A.,    Chemical    Laboratory,   18,   John    Brown  street* 

Bolton 
Milnes,  Ernest  E.,  16,  Ashfield,  Bra-lford 

Mingaye,  John  C.  H.,  Department  of  Mine.?,  .Assay  Branch,  Sydney 
Mitchell,  Charles  Ainsworth,  B.A.  Oxon..   Fairview,  Maberley- 

road,  Upper  Norwood,  S.E. 
Mitchell,  Thomas,  c'o  E.  3Iitchell,  Esq.,  Crossmount,  Bridgend, 

Perth,  X.B. 
Mole,  H.  Bloome,  Hill  Side,  Shepton  Mallet 
||Mond,  Ludwig,  F.R  S.,  20,  Avenue-road,  St.  John'swood,  N.W. 
Mond,  Robert  Ludwig,  M.A.,  F.R.S.E.,  The  Poplars,  20,  Avenue- 
road,  Regent's  Park,  N.W. 
i|Mondy,  Edmund  F.,  Government  Engineering  College,  Howrah, 
Calcutta,  India 
Monson,  Henry  John,  15,  Pahce-.street,  Buckingham  Gate,  S.W. 
IJMoody,  G.  Tatiersall,  D.Sc,  Lome  House,  Xorth  Dulwich.  S  E. 
j|Moor,  Cresacre  George,  B.A.,  State  Med.  Lab,  King's   College, 

Strand.  W.C. 
Moore,  Frederick   Herbert,  Strada  deg'.i  Argentieri,  15,  Messina, 
Sicily 
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Date  of  Election. 
Mar.    6,  1890 

Dec.  15,  1892 
Jan.  7,  1888 
April  3,1873 

Dec.  7,  1893 
June  17,  1880 
Dec.  18,  1879 

May  5,  1892 
Fob.  19,  1880 

Dec.  3,  1891 
Nov.  4,  1869 

May  7,  1891 
June  20,  1889 

Dec.  15,  1851 

Feb.  16,  1872 

Dec.  7,  1893 
Feb.  7,  1884 
April  17, 1890 

Jan.  19,  1871 
Jan.  19,  1871 
Dec.  2,  1880 
Aprill5,  1886 
June  21,  1888 

June  18,  1891 

Feb.  16,  1884 
June  19, 1884 

Jan.  17,  1889 
Feb.  16,  1871 

Mar.  30,  1870 
Feb.     3,  1859 


Trans. 
Trans. 


Trans.! 


Trans. 


Trans, 


Trans. 


Trans. 


Moore,   Ira,    Ph.D.,    Barn     Meadow     Mills,    Dukinfield,    near 

Manchester 
Mooiwood,  Francis  Colin,  260,  Barnslcy-road,  Sheffield 
||Morgan,  John  James,  RivcrJale,  Abergavenny,  Mon. 
Morgan,   William,    Ph.D.,    The    Technical    Institute,    Kelson- 
terrace,  Swansea 
Morgan,  J.  R.,  57,  Coldstream-street,  Llanelly 
Moritz,  Edward  R.,  Ph.D.,  72,  Chancery-lane,  W.C. 
IlMorley,    H.    Forster,     M.A.,    47,    Broadhurst-gardens,    South 

Hampstead,  N.W. 
Morris,  Albert,  Fern  Bank,  Dunkinfield 
Morris,   G.   Harris,   Ph.D.,   72,    Chancery-lane,   ^V.C.,  and  18, 

Gwendwr-road,  West  Kensington,  W. 
Morris,  Joseph,  Stamford-street,  Mossley,  near  Manchester 
Morrison,  John,  Chemical  Engineer,  St.  Peter's  Chemical  Manure 

Works,  Newcastle-on-Tyne 
Morrison,  George  R.,  Richmond  House,  Plaistow,  Essex 
Morrow,    Henry    W.,    M.S.,    Ph.D.,    1210,     Delaware-avenue, 

Wilmington,  Delaware,  U.S.A. 
Morson,  Tliomas,  124,  Southampton -row,  Russell-square,  AV.C, 

and  42,  Gordon-square,  W.C. 
Morton,    Edward     Handheld,   Campayne-mansions,   Campavne- 

gardea.s.  South  Hampstead 
Morton,  Frederick,  101,  Quarmby-road,  Huddersfield 
Morton,  Percy,  Christ  College,  Brecon,  South  Wales 
Mosenthal,  Henry  de,  220,  Winchester  House,  Old  Broad-street, 

t;.c. 

IIMoiS,  John,  3J,  Tressillian-road,  St.  John's,  S.E. 
Moss,  Richard  J.,  F.I.C.,  St.  Aubyn,  Ballybrack,  Co.  Dublin 
IIMott,  H.  A.,  Ph.D.,  61,  Broadway,  Room  56,  New  York 
Moul,  Frank,  Alder.sgate  Chemical  Works,  Southall 
Mousley,  Frank,  c/o  Mrs.    Mousley,   2,  Featherston-road,  King's 

Heath,  Birmingliam 
Mouslej',  H.  J.  Marston,  Kingsbury,  19,  Larches-street,  Camphill, 

Birmingham 
llMoyie,  R.  E.,  B.A.,  Heightley,  Clmdleigh,  Devon 
Mueller,  Baron  Ferdinand  Von,  K.C.M.G.,  M.  and  Ph.D.,  F.R.S  , 

Melbourne 
Muir,  James,  The  Yorkshire  College,  Leeds 
Muir,  M.  M.  Pattison,  ALA.,  Fellow  and  Prrelector  in  Chemistry, 

Gonville  and  Caius  College,  Cambridge 
||Muirhead,  Alexander,  D.Sc,  The  Lodge,  Shortlands,  Kent 
llMuller,  Hugo,  Ph.D.,  F.R.S.,  110,  Bunhill-row,  E.C. ;    and  13, 
Park-square  East,  Regent's  Park,  N.W. 
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Date  of  Election. 
May  4,  1893 
Mar.  15,  1838 

Dec.    7,  1871 

Feb.  17, 1876 
May     4,  1893 

Feb.  15,  1894 

Jan.  21,  1869 
Dec.  3,  1873 
Dec.     4,1890 

Not.    3,  1870 


Dec.  4,  1890 
Feb.  18,  1892 
Mar.  6,  18P0 


Feb.  3,  1837 

Mar.  5  1874 

June  21,  1877 

June  15, 1893 

Dec.  5,  1878 

Dec.  3,  1891 

April  4,  1878 

Dec.  3,  1891 

Dee.  5,  1889 

AprU  4,  1 878 

Trans 

Jane  1,  1871 

Trans. 

April  17,  1890 

Trans. 

June  16,  1892 

June  4,  18So 

April  19, 1860 

Trans. 

Feb.  18,  1864 

Dec.  3,  1891 

Munbj,  Alan  E.,  Felstead  School,  Essex 

Munroe,  Charles  E.,   Prof.    Columbia  University,   Washington, 

D.C.,  U.S.A. 
IIMunro,  Donald,  M.D.,  CM.,  D.P.H.,  Medico  Legal  Department, 
University  of  Glasgow 
Trans.      Munro,  J.  M.  H.,  D.Sc,  Churchfields,  Salisbury 

Murray,  J.  Alan,  20,  Queen's-road,  and  University  College  of 
Wales.  Aberystwyth 
j     Murray,  John  Moore,  Esq.,  "Municipal  Technical  School,  Arundel- 
I         street,  Portsmouth 
j   iJMuspratt,  E.  K.,  Seaforth-hall,  near  Liverpool 
piuspratt,  Sidney  Knowles,  51,  Croxteth-rcad,  Liverpool 
Trans.      Murray,  Thomas  Smith,  D.Sc,  Chemical  Department,  Marischall 

College,  Aberdeen 
Trans,  j     Muter,  John,  M.A.,  Ph.D.,  F.R.S.E.,    F.LC,  Laboi-atorj-,  325, 
j         Kennington-road,  London,  S.B.,  and  Winchester-house,  Ken- 

nington-road,  S.E. 
I     Mj-ers,  Harry  C,  Ph.D.,  Stanford  University,  Pa!o-Alto,  Cali- 
!         fornia,  U  S.A. 
Trans.      Myers,  William  Shields,  B.Sc,  98,  Easton-avenue,  Xew  Bruns- 
'         wick,  U.S.A. 

Myles,   John,   M.A.,    B.Sc,    Principal,   Eeinet    College,    Cape 
Colony 


Kagel,  David  Henry,  iLA.,  Trinity  College,  Oxford 
llNapier,     Arthur     S.,     co     Herren     Mayer    &     Miiller,     51, 

Markgrafen-strasse,  Berlin,  W.,  Germany 
Napier  James,  89,  London-road,  Ipswich 
Napier,  John  Watson,  Chemical  Werks,  Addiewell,  N.B. 
Napper,  Edward  W.,  The  Hollies,  Vicarage-lane,  Bowden 
Najlor,  William,  16,  Walton's-parade,  Preston 
Naylor,  W.  A.  H.,  38,  Southwark-street,  S.E. 
NeilbOn,  Thomas,  Utah  Furnace  and  Manfg.  Co.,  Ogden,  L'lah 
Nettleton,  J.  A.,  2,  Barrows-terrace,  The  Mount,  Belfast 
j,Xevile,  R.  H.  C,  Crown  Lea,  Malvern 
Nevill,  Edmund  Neville,  Gov.  Lab.,  Durban,  Natal 
Neville,  Francis  Henry,  S.dney  College,  Cambridge 
Nev  all,  John  Fenton,  8,  Market-place,  Manchester 
llXewbolt,  Francis  George,  Oakley  Lodge.  Weybridge 
i^Newiands,  John  A.  E.,  Laboratory,  27,  Mincing-lane,  E.G. 
Newlands,  B.  E.  R,  11,  Dunsmure-road,  Stamford  Hill,  N. 
llNewland.'j,  William,  P.  R ,  I,  Mildenhall-road,  Lower  Clapton, 

N.E. 
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Date  of  Election. 
Feb.     6,  1890 
AprU  4,  1889  [ 
June    7,  1894  | 
Dec.  18,  1879 
Mar.    4,  1886  ' 
Mar.    1,  1833  | 

Dec.   15,  1892  i 

Feb.  16,  1870  [  Trans. 

June     4, 1885     Trans. 


Dec.     5,  18S9 


Ftb.     1,  1883     Trans. 
June    7,  1894  j 
May     6,  1869  i 


Dec.  5,1889 
April  4,  1861 
June  16,  1832 
April  17, 1879 

May  5,  1892 
Dec.  IS,  1854 
April   4,  1878 

June  18,  1891 


Miy  4,  1893 
Mar.    4,  1886 

May  15,  1890 
Jan.   19,  1873 

Jan.  17,  1848 
May  4,  1871 
Dec.     2,  1875 

June  20,  1889 
Dec.     4,  1890 

Nov.    4,  1869 


Proc. 


Trans, 


Trans 


Newman,  William  Samuel,  The  Leez,  Madras,  India 
Newsholme,  G.  T.  Wilkinson,  74,  Market-place,  Sheffield 
Xewth,  J.  S.,  Royal  College  of  Science,  South  Kensington 
||Newton,  Howard,  Singapore,  Straits  Settlements 
Newton,  Walter,  Park-green,  Macclesh'ild 
Newton,    William,   Ph.D.,    F.l.C,    39,   Mincing-Ian'^,   London, 

E.G. 
Nickolls,  J.  Bate,  The  Laboratory,  Guernsey 
I, Nicholson,  Edward,   Brigade  Surgeon,  41.  Sandy-road,  Seafortb, 

Liverpool 
Nicholson,  T.  Goddard,  B.Sc,  M.R.C.S.,  L.R.C.P.,  St.  Thomas' 

Hospital,  S.E. 
Nickels,    Wallace    Christopher,    14,    Yew-grove,    Cricklewood, 

N.W. 
Nicol,  W.  W.  J.,  15,  Blacket-place,  Edinburgh 
Nixon,  Alf.,  General  School,  Deansgate,  Manchester 
Noble,  Captain  Sir  A.,  Engineer,  Elswiek  Ordnance  Works,  New- 
castle 
Norman,  John  T.,  78,  Chslverton  road,  Putney,  S.W. 
Norrington,  Frederick,  5,  Downiield-road,  Clifton,  Bristol 
Norris,  Charles  James,  24,  Ravenscourt-gardens,  Hammersmith 
North,   W.,  M.D.,  Nedderdale,   Chapter-rJ.,  Willesden'  Green, 

N.W. 
Northing,  John,  The  Murrough,  Wicklow 
Norton,  Fletcher,  Claremont,  Huyton,  Liverpool 
II Norton,  Prof.   T.   H.,   Ph.D..,   University  of  Cincinnati,  Ohio, 

U.S.A. 
Notter,  J.  Lane,  M.A,,  M.D.,  West  Cliff,  Woolstone,  Southampton 


Gates,  William  Henry,  Broomhall  Park,  Sheffield 

Obach,  Eugene,  Ph.D.,  F.l.C,  2,  Yictoria-road,  Old  Charlton, 

Kent 
Oddy,  Robert  Walter,  Waterhouse,  Toad-lane,  Rochdale 
Odling,  Walter,   132,  High-street,  and  at  Messrs.   Bass  &  Co., 

Burton-on-Trent 
Odling,  William,  M.B.,  F.R.S.,  15,  Norham  Gardens,  Oxford 
Ogston,  G.  H.,  Analytical  Laboratory,  39,  Lime-street,  E.G. 
Oman,  J.  Campbell,  Prof.,  Government  College,  Lahore,  Punjab, 

India 
O'Mahony,  D.  J.,  Municipal-buildings,  Cork 
Ormandy,  Wm.  Reginald,   c/o  VV.  Ormandy,  17a,  King-stree', 

Wigan 
Orme,  Temple  A.,  University  College,  W.C. 
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Date  of  Election. 
May  16,  1872 

Dec.  6,  1894 
Dec.  1,  1887 


Jane  15,  1893 

Feb.  21,  1884  '  Proc. 

Mar.  17,  1881  Trans. 
Dec.  1,  1887 

April  20,  1876  '  Trans. 
Mar.  1,  1883  I     , 
Mar.  17,  1887  j     j 
May  7,  1891 
Feb.  16, 1888 
June  16,  1887 

Feb.  16,  1893 

Dec.  15,  1851 


IJOrmerod,  Joseph  Arderne,  M.B.,  M.R.C.P.,  25,  Upper  Wimpole- 

street,  W. 
Ormerod,  T.,  Sa;kville-street,  Burnley,  Lanes. 
llOrmiston,    Archibald    R.,    Heathlaud.    Uddingaton  ;  and   203, 

St.  Vincent-street,  Glasgow 
Orr,  Ale.xander,  109,  Pitt-street,  Sydney.  Australia 
Orstnan,  W.  J.,  jun..  The   Roburie  Explosives   Co.,  Gathurst, 

near  Wigan 
O'ihea,  L.  Trant,  Firth  College,  Sheffield 
Ostersetzer,   Julius,  Messrs.  W.  and  H.    M.  Goulding,  M:inure 

Manufacturers.  Dublin 
tO'SuUivan,  C,  F.R  S.,  140,  High-street,  Burton  on  Trent 
O'SuUivan,  James,  26,  Ashby-road,  Burton-on  Trent 
ijO'Suilivau,  Patrick  T.,  M.B.,  B.C.L.,  34,  South  Mall,  Cork 
Ough,  Lewis,  6,  Upper  King-street,  Leicester 
Overbcck,  Otto  G.  S.  L.,  10,  Town  Hall  street,  Grimsby 
Orerend,    Fred.   Lawrence,  B..-^.   (Oxonj,  Blair   Lodge    School, 

Polmoat  Station,  X.B. 
Owen,   Robert  Henry,    PI  .s  y-coed,   Tro-d\rhiw,  near  Merthyr- 

lydvil 
Oxland,  Robert,  Dr.,  32,  Portland- square,  near  Plymouth 


Dec.  21,  1871     Trans. 

Jan.    17,  1884 

May     4,  1882 

Nov.  19,  1S68     Trans. 
Aprill9,1888 


April  17,  1879 
Jan.  19,  1882 
May  3,  1894 
Dec.  7,  1832 
Jan.- 17,  1889 


Nov.  20,  1890  i  ! 

Nov.    2,  1865     Trans.^ 

May     4,  1893  |  I 

Feb.  18,  1892  I 


Page,  Frederick  James  Montague,  B.Sc,  54,  Sutherland -street, 
Pi:nlico,  S.W. 

jPallister,  J.  W.,  B.Sc,  22,  Grimthorpe-terrace,  Headingley, 
Leeds 

Palmer,  Alfred  Neobard,  17,  Bersham-road,  'Wrexham,  North 
Wales 

Palmer,  Dr.  W.  J.,  32,  Bassett  road.  W. 

Palmer,  Heury  John,  Penleigh  House,  Cotham  Grove, 
Bristol 

Palmer,  Walter,  Westfield,  Reading 

Parker,  Joseph  R.,  Avoadale,  Beaver-road,  Ashford 

Parker,  Matt.  A.,  13,  Hamilton-crescent,  Partick,  Glasgow 

Parker,  R.  H.,  35,  Clifton-road,  Maida  Vale,  W. 

Parker,  Robert  Hodgson,  c,  o  Mr.  Parker,  senr.,  Buckingham- 
villa,  Keynsham,  Bristol 

Parkes,  Thomas,  30,  Hopwood-street,  Barnsley 

Parkinson,  James,  F.G.S.,  Queen's  chambers,  Pirie-street, 
Adelaide,  South  Australia 

Pdrrish,  S.,  15,  Fenton-street,  WoDdhouse  lane,  Leeds 

Parry,  Ernest  John,  B.Sc.  71,  Woo.lside-green,  S, E, 

t  Longstaff  Medallist,  I, -184. 
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Dite  of  Election. 

May  17,  1888 

April  21, 1870 

Feb.  15,  1894 

Mar.     5,  1885 

Tran.s. 

Mar.  17,  1870 

Trans. 

Dec.     3,  1863 

Trans. 

Mar.    5,  1868 

Trans. 

Dec.     3,  18S5 

Trans. 

Feb.  15,1894 

Dec.   7,   1893 

Feb.  15,  1894 

Jan.   16,1874 

Trans. 

Feb.  15,  1894 

Feb.     4,  1870 

Trans.' 

May  20,  1886 

Proc. 

Mar.    7,  1870 

Dec.  16,  1886 

Jan.    17,  1889 

April  17,  1884 

Trans. 

June  18,  1891 

Trans. 

Dec.   15,  1856 

Trans. 

April  17, 1884 

Trans. 

Feb.     6,  1890 

Proc. 

Dec.     6,  1838 

Trans. 

June  16,  1881 

Feb.     1,  1887 

June  20,  1889 

Fcl).  10,  1882 

Feb.  21,  1889 

June  16,  1887 

Jan.   10,  1862 

Trans. 

Parsons,   William,   Dispensary,    St.    Bartholomew's    Hospilal, 
E.G. 

Patchett,  Isaac,  F.I.C.,  1,  Leopold-square,  Leeds 

Paterson,  David,  Lea  Bank,  Roslin,  N.B. 

Patterson,  George,  The  Mambre  Saccharine  Co.,  Hammersmith, 
W. 

Patterson,  T.  L.,  c'o  Messrs.  John  Walker  and  Co.,  Greenock 

Pattinson,  John,  75,  The  Side,  Newcastle-upon-Tj-ne 
||Paul,  Dr.  B.  H.,  Analytical  Laboratory,  20,  Victoria-street,  West- 
minstei-,  S.W. 

Paul,  Lewis  Gordon,  Ph.D.,  Messrs.  Read,  Holliday  and  Sons, 
Huddersfield 

Paulusz,  Eichd.,  General  Hospital,  Colombo 

Payne,  George,  F.M.D.,  Atlanta,  Georgia,  U.S.A. 

Pearson,  AVilliam  Henry,  P,  Brvn-villas,  B'.aina,  Mon. 

Pearce,  William,  jun.,  Chemical  Works,  Bow  Common,  E. 

Peden,  Johxi,jun  ,  Chemical  Laborator}',  11,  DufF-street,  Greenock 
yPedler,  Alexander,  Prof.,  Presidency  College,  Calcutta 

Pendlebury,  William  Henry,  M.A.,  6,  Gladstone-terrace,  Dover 

Penney,  M.  D.,  11,  High-street,  Hull 

Pentecost,    Stephen    Jame.s,    Nottingham  road,    New    Basford, 
Nottingham 

Percival,  John,  M.A.,  S.E.  Agric.  Coll.,  Wye,  near  A.shford 

Perkin,  A.  G.,  8,  Montpelier-terrace,  Hyde  Park,  Leeds 

Perkin,  Frederick  M.,  Cheml.  Laborat.   Univer.  of  Wiirzburg, 
AViirzburg,  Bavaria 
tllPerkin,    W.   H.,    Ph.D.,    F.R.S.,    The    Chestnuts,    Sudbury, 
Harrow 

Perkin,  W.  H.,  jun.,  F.R.S.,  Fairview,  Wilbraham-road,  Fallow- 
field,  Manchester 

Perman,  Edgar  Pbilip,  D.Sc,  University  College,  Cardiff,  and   1 , 
Gordon-road,  Neath,  Cardiff 

Perry,  George  Edward,  6,  Norwood-villas,  Edgba^^ton,  Birming- 
ham 

Philip,  Arnold,  Heriot-Watt  College,  Edinburgh 

Phillips,  A.  G.,  18,  Fopstone  road,  Kensington,  S.W. 

Phillips,    Benjamin,    16,    Finsbury-circus,    E.C.,    and    Orientai 
Bank-buildings,  Bombay,  India 

Phillips,  Henry  Harconrt,  183,  Moss-lane  East,  Manchester 

Phillips,  Henry  Josluia,  Palace-chaniber.s,  Westminster,  S.AV. 

Phillips,  J.  Stanley  H.,  6,  Albany,  Piccadilly,  W. 

Phipson,    T.    L.,    Ph.D.,   Laboratory  of  Analytical   Chemistry,. 
Putne  ''>S.W.,  and  Holtham  Villa,  Putney,  S.W. 
t  LonsstalT  Meaallin.  1SS8. 
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Date  of  Election. 

Feb.  19,  1891 

Feb.    7,1878 

Trans 

April  17, 1890 

Trans 

June    7,  1894 

Jan.  15,1874 

Trans 

Dec.  20, 1883 

Dec.     5,  1889 

Feb.  21,  1889 

Mar.  17,  1881 

Feb.  16,  1882 

Feb.  16,  1893 

April  4,  1889 

Nov.  15,  1860 

Feb.  23,  1841 

Trans. 

Dec.    2,  1880 

Trans. 

April  1,  1858 

June    7,  1888 

Feb.  15,  1894 

Dec.     4,  1S90 

Dec.     4,  1848 

Mar.    6,  1862 

Feb.  19,  1891 

Tran.s. 

Dec.  18,  1884 

Dec.     6,  1S83 

Feb.  21,  1895 

Feb.  21,1884 

April  15, 1880 

-A[ay  19,  1864 

Mar.    2,  1876 

Trans. 

May  16,1861 

Dec.    5,  1872 

Trans. 

May    4,  1882 

Jan.   17,1889 

Dec.    3,  1891 

Pickering,  M.  Samuel,  38,  Price-street,  Burslem 
II Pickering.  Percival  Spencer  Umfreville,  M.A.,  F.R.S  ,  48,  Bryan- 

ston-square,  AY.,  and  Harpendon,  Herts 
jjPicton,  Harold,  B.Sc,  80,  Regents  Park-road,  KW. 
Pike,  E.  Brookes,  6,  Harrow-villas,  East  Ham,  E.ssex 
II Pike,   William  Herbert,  Ph.D.,   School   of   Practical   Science, 

Toronto,  Canada 
iJPilley,  John  J.,  Ph.D.,  Crescent  Lodge,  Camberwell  Grove,  S.E. 
Ping,  William,  2,  Sandbourncroad,  Brockley,  S.E. 
Pingstone,  G.  Arthur,  Yew  Bank,  Brook-road,  Heaton  Chapel, 

near  Stockport 
Pisani,  0.  Y.,  Gibraltar-house,  Rochmount-road,  Upper  Norwood 
Pitt,  Theophilus,  16,  Col  ?niau-street,  E.C. 
Piatt,  Charles,  Ph.D.,   Hahnemann's  Med.   Coll.,   Philadelphia, 

U.S.A. 
Platts,  John  Charles,  Ryecroft  Glen,  near  Dore  Station,  Sheffield 
IJPlayer,  J.  H.,  16,  Prince  Arthur-road,  Hampstead,  KW. 
*Playfair,  Right  Hon.  Lord,  K.C.B.,  F.R.S.,  68,  Onslow-gardens, 
South  Kensington 
Plimpton,  K.  T.,  Ph.D.,  23,  Lansdowne-road,  Clapham-road,  S.W. 
Poehin,  Henry  Davis,  Bodmont  Hall,  Conwaj',  N.  Wales 
Pollard,  F.  Ernest,  Old  Cross,  Hertford 
llPoUok,  J.  Holms,  Castle  Grove,  The  Park,  Nottingham 
Pond,  James  Alexander,  Auckland,  New  Zealand 
Pontifex,  Edmund  A.,  M.I.C.E.,  72,  Cornwall  Gardens,  S.W. 
Pooley,  Thomas  A.,   B.Sc,  F.I.C.,  121,   The  Grove,  Denmark 

Hill,  S.E. 
Pope,  Wm.  Jackson,  Central  Technical  College,  Exhibition-road, 

S.W.,  and  16,  Barclay-read,  Walliam  Green,  S.W. 
Porter,  T.  Cunningham,  Rev.,  Eton  College,  Windsor 
Potter,  Charles  E.,  c/o  Messrs.  Tate  &  Sons,  Love-lane  Sugar 

Refiner3%  Liverpool 
Powell,  H.  James,  530,  Lordship-lane,  S.E. 
Power,  Francis  R.,  The  Royal  Mint,  Melbourne 
Preller,  Charles  S.  Du  Riche,  M.A.,  Ph.D.,  A.M.I. C.E.,   F.G.S., 

18,  Margaret-street,  Cavendish-square,  W. 
I  Prentice,  Manning,  Woodfield,  Stowmarket 
Prescott,  Albert   B.,   M.D.,  University,  Ann  Arbor,  Michigan, 

U.S.A. 
Prestwich,  Joseph,  F.R.S.,  Skoreham.  Sevenoaks,  Kent 
Prevost,  E.  W.,  Ph.D.,  EUon,  Newnham,  Gloucester 
[Price,  Arthur  F.,  524,  Sacramento-street,  San  Francisco 
Priestley,  Charles  AY.,  B.Sc,  Yivian  Institute,  Torquay 
Priestley,  Lawrence,  Newark-on-Trent 
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Date  of  Election 

Feb.  17,  1870 

June  15,  1871 

Trans. 

April   4,  1889 

June  15,  1882 

Feb,  18,  1892 

Proc. 

Nov.  15,  1888 

Trans 

June  21,  1883 

June    3, 1875 

T.ans. 

Dec.     2,  1{ 


Dec. 

2, 

1886 

Mar. 

4, 

1868 

Pec. 

5, 

1889 

Dec. 

6, 

1894 

Feb 

15, 

1891 

April  iv,  1879 
Dec.  15,  1892 
Not.  15,  1888 
Mar.  20,  18  "3 
May  7,1891 
April  18,  1843 
Dec.  3,  1835 
May  16,  1889 
April  21, 1887 
June  17,  1880 
Jan.   17,  1884 

April  4,  18S9 
Nov.  20,  1890 
Jan.   15,  1874 

July  16,  1892 
June  20,  1889 
Jan.  18,  1866 
Mar.  17,  1887 
Nov.  18,  1886 
D^c.     7,  1893 


Trans 


Trans. 

i 

Trans.  I 


Trans. 

Trans. 
Trans 


Trans 


Pritchard,  Prof.  William,  President  Royal  Veterinary  College, 
N.W. :  and  5,  Regent's  Park-road,  Gloucester-gate,  N.W. 

Procter,  Henry  R.,  F.I.C,  The  Yorkshire  College,  Leeds 

Proctor,  Charles,  Upland  House,  359,  Upland  road,  Dulwich,  S.E. 
II  Pullar,  Rufus  D.  Ochil,  Perth 

Pullinger,  William,  B  A.,  Ash  Lea,  Romiley,  Stockport 

Pullinger,  Frank,  63,  Holywellstreet,  Oxford 

Purcell,  M.  F.,  71,  Harcourt  street,  Dublin 

Purdie,  Thomas,  Ph.D.,  B.Sc,  Assoc.  R.S.M.  Universit}-, 
St.  Andrews,  N.B. 

Pyke,  L.  S.  M.,  A  M.LC.E.,  M.I.C.E.,  F.R  1 ,  44,  Kensington 
Park-gardens,  W. 


Qaayle,  Edwin,  Belmont,  130,  Fli.xton-road,  Urmstjn,  Manchester 
Quibeli,  Oliver,  Magnus  Lodge,  Newark-on-Trent 
Quincke,  Frederick,  Ph.D., 

Quinn.  Gerald  G.,  16,  Albert-street,  Newcastle- under- Lyme,  Staffs. 
Quinn,   J.   Cardwell,  c/o    Lancashire    Rubber  Company,  Globe 
Works,  Holland-street,  Pendleton,  Lanes. 


Rait,  George  Logan,  5,  Fordwych-road,  West  Hamps'ead,  N.W. 
IJRamage,  Hugh,  Royal  College  of  Science,  Dublin 

Ramsay,A.  Alexander,  Anan  Villa,  Rose-road,  Auckland 
llRamsay,  W.,  Ph.D.,  F.R.S,  University  College,  W.C. 

Randall,  Percy  Morrice,  3,  Belsize  Park-gardens,  X.W. 

Randall,  William  B.,  Glenhurst,  A.rchers-road,  Southampton 

Eanken,  Charles,  Stockton-road,  Sunderland 

Ransom,  Francis,  12,  Bancroft,  Hitchin 

Rawlins,  Edward,  114,  Burl ey -road,  Leeds 

Rawson,  Christopher,  2,  Melbourne-place,  Bradford 
||Rawson,  Sidney  George,  D.Sc,  Westbourne,  Westbourne -grove. 
West  Kirby,  Cheshire 

Read,  Arthur  A.,  3,  Fitzalan-place,  Cardiff 

Redding,  Richard  James,  17,  Leghorn-road,  Plumstead,  S.E. 
IJReddrop,  Joseph,  Laboratory,  London   and   North    West.   Ry., 
Cre\\  e 

Redman,  Henry  Ramsden,  10,  The  Gardens,  East  Dulwich,  S.E. 

Redwood,  Robert,  4,  LJishopsgate-street-within,  E.G. 

Redwood,  Boverton,  F.R.S.E.,  4,  Bishopsgate-street-within,  E.G. 

Redwood,  T.  Home,  15,  Red  Tiion-sqnare,  W.C. 

Ree,  Alfred,  Ph.D.,  1,  Brighton-grove,  Rushoime,  Manchester 

Rees,  George  Percival,  Ely  House,  Basford,  Stoke-on-Trent 
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Date  of  Election. 

Nov.  16,  1882 

Proc. 

April  15,1880 

Dec.     7,1893 

Dec.  15,  1881 

Jane  17,  1886 

Feb.     6,  1879 

Tran.s. 

May  17,  1888 

June  19,  1873 

Trans. 

Nov.  19,1857 

June  18,1891 

May  18,  1876 

April  4,  1889 

Jan.    17,  1889 

Jan.   17,  1889 

June  17,  1836 

May     5,  1892 

June  18,  1835 

Trans. 

Feb.  16,  1838 

Feb.     1,  1883 

Mar.    6,  1873 

Dec.     6,  1888 

Aprill9, 1866 

Dec.     1,  1864 

May     5,  1892 

Nov.  17,  18S7 

Mar.    3,  1887 

Trans. 

Feb.     3,  1845 

Dec.     6,  1894 

Dec.     7,  1882 

Trans. 

April    3,  1873 

Feb.  16,1882 

Trans. 

Dee.     6,  1888 

Dec.   15,  1851 

Trans. 

Dec.     4,  1873 

Reed,  Lester,  F.I  C,  Hyrst-hof,  8,  South  Park-hill-road,  Croydon 

S.E. 
llRegester,  William,  Lawn-lodge,  Islewortli,  Middlesex 
Reid,  Thoma.s  Anderson,  Lostjck,  Gralann,  Northwich 
Eeid,  Walter  Francis,  Fieldside,  Addiestone,  Surrey 
Remington,  J.  Price,  Prof.,  1832,  Pine-.street,  Philadelphia,  Pa., 

U.S.A. 
Rennie,  Edward   H.,  Ph.D.,  University  of  .Vdelaide,  S.  Australia 
Reynolds,    Colonel    Henry    Charles,   Thorucliff,    Sandown-road, 

Cheltenham 
Reynolds,  James  Emerson,  Prof.,  F.R.S.,  Trinity  College,  Dublin 
Reynolds,  Richard,  13,  Briggate,  Leeds 
Rhodes,  Edward,  HighfieLis,  Frodsham,  Cheshire 
Richards,  D.  H.,  Bryntirion,  O.swestry 
Richards,   Dun. -an   T.,  3,  Madeira-terrace,   Westoc-lane,  South 

Shields 
llRicbards,  Edgar,  1621,  H.  Streat,  Washington,  D.C.,  U.S.A. 
IIRicharJs,  Percy  A.  E.,  F.I.C.,  44,  Sinclair-road,  Kensington,  W. 
Richards,  William,  B.Sc,  Th?  Clock  House,  Tooting,  S.W, 
Richardson,  Albert  Ernest,  Fairlight,  Kaight's-park,  Kingston- 

on-Thames 
IjRichardson,  Arthur,  22,  Meridian-place,  Clifton,  Biislol 
llRi.-hardson,   Clifford.    Office    of    the    Engineer    Commissioner 

Central  Power  Stati  m,  G.R.R.,  Washington,  D.C.,  U.S.A. 
Richardson,  F.  W.,  2,  Farclifie-place,  Bradford 
Richardson,  Henry,  Lyndeue,  Hale-road,  Bowdon,  Ches'iire 
Richardson,  Hubert  N.  B.,  The  Hawthorns,  Knighton  Park-ro.d 

Leicester 
Richardson,  Joseph,  jun.,  40,  Warwick-road,  Chorlton-cum-Hardy, 

Manchester 
Richardson,  J.  G.  F.,  Ph.D.,  Elmfield,  Knighton,  Leicester 
Richir.lson,  Reginald  E.  S ,  Elmfield,  Knighton,  Leicester 
Richardson,  W.  H.,  Dudley 

Richmond,  H.  Droop,  7,  Cambrian-road,  Richmonl 
IIRickard,  W.  T.,  136,  Mij-grove  road.  West  Hampstead,  N.W. 
Riddick,  D.  G.,  Stores  Department,  G.E.R.,  Stratfor.l,  E. 
j|Rideal,  Samuel,  D.Sc,  F.l.C,  28,  Yictoria-strect,  Westmiiister, 

S.W. 
Rider,  Alonzo  John,  4,  Haddington-road,  Stoke,  Devonport 
Ridsdale,  C.  H.,  Hatton-grange,  Guibbrough,  Yorks 
Rigby,   John   S.,  35,   Bigot  street,  Wavertree,   Liverpool,  and 

Diiton,  Lancashire 
Riley,  Edward,  14a,  Finsbury-square,  E.G. 
Rimmington,  F.  M.,  Bradford 

I)  2 
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Date  of  Election. 
May  4,  1893 
June  15,  1893 
Mar.     3,  1864 

May  4,  1893 
April  13, 1872 
June  20,  1889 
June  21, 1883 
Jan.  20,  1876 

April   4,  1889 

May  3,  1894 
Feb.  19,  1880 
2s  ov.  7,  1866 
F^eb.  15,  1894 
3rar.  17,  1887 

Dec.  4,  1890 

Feb.  21,  1889 
31ay  5,  1881 
^'c■v.  16,  1882 
Feb.  21,  1895 
Way    3,  1866 

June  7,  1894 
Dec.  15,  1892 

Dec.  15,  1892 
Dec.  20,  1883 
Jan.  17,  1884 
June  7, 1894 
April  15, 1886 
Dec.  17,  1855 

Feb.  19,  1891 
Feb.  15,  1894 
Feb.  17,  1870 
Dec.  15,  1881 
June  18,  1891 
Feb.   18,  1892 

Mar.    6,  1890 


Trans. 


Trans. 


Trans. 


Trans. 


Trans. 


Proc. 


Kintoul,  William,  Eoyal  Gunpowder  Factory,  Waltbam  Abbey 
Ritchie,  George,  8,  Buchanan-jjardens,  Mount  Vernon,  N.  B. 
Kitchie,  William,  jun.,  Kincaid-field  House,  Milton  of  Campsie, 

Glasgow 
Robbius,  James  H.,  4,  Roderick-road,  Haverstock  Hill,  N.W. 
Robbins,  John,  57,  AVarrington-crescent,  Maida-rale,  AV. 
Roberts,  Emmanuel,  M.D.,  Moratniva,  Ceylon 
II  Roberts,  Frederick  G.  Adair,  Warton-road,  Stratford,  E. 
Roberts.    ]\Iartin    Fenn,    Postal     Telegraph     Factory,     Mount 

Pleasant,  Cierkenwell,  E.G. 
Robert?,  R.  Wightwick,  c/o  A.  W.  Rowe,  Esq.,  Dashwood  House, 

9,  New  Broad-street,  E.G. 
Roberts,  Thos.  John,  31,  North-road,  St.  Helens,  lanes. 
Roberts,  W.  Briltain,  Wilderspool  House,  Warrington,  Lancashire 
Roberts-Austen,  William  Chandler,  C.B.,  F.R.S.,  Royal  Mint,  E. 
Roberison,  A.  B.,  Dungayne,  Bearsden,  by  Glasgow 
Robertson,  George,  London  Hospital,  and  Madeira-villa,  Wood- 
ford Green,  Essex 
II Robertson,  George  Henry,  30,  Hem.stall-road,  West  Hampstead, 

N.AV. 
Robins,  Harry  H.,  Messrs.  Southwell  and  Co.,  Dockhead,  S.E. 
Robinson,  G.  Carr,  Ro^'al  Institution,  Hull 
1', Robinson,  Henry  H.,  M.A.,  Imperial  College,  Hankow,  China 
Robinson,  H.  Lewin,  9,  Lloyd-street,  AV.C. 
Robinson,   John,   Cantley-mansions,  Fairhazel  gardens,  Hamp- 
stead, N.W. 
Robjohns,  Herb.  Harold,  King's  School,  Pontefract 
Robson,    James,    Andersouiau-buildings,     204,     George-street, 

Glasgow 
11  Rodger,  James  AVyllie,  80,  Anerley-park,  S.E. 
Rogers,  Arthur  AV.,  Tadcaster  Tower  Brewery  Co.,  Tadcaster 
Rogers,  Francis  M.,  21,  Burma-road,  Stoke  Newington,  N. 
Rolfe,  John  F.,  Homewood,  Leytonstone 
Roose,  Robson,  M.D.,  45,  Hill-street,  Berkeley-square,  AA'. 
Roscoe,   Sir  H.  E.,  M.P.,  LL.D.,  F.R.S.,  10,  Bramham-gardens, 

South  Kensington,  S.AV. 
Rose,  Tom  Kirke,  9,  Royal  Mint,  E. 
Ross,  Arthur,  1,  Glengall-road,  Old  Kent-road,  S.E. 
Ross,  Lewis  Buttle,  Drifheld 
Ross,  Rev.  Henry,  LL.D.,  Dallas  House,  Lancaster 
Rossiter,  Edmund  Charles,  107,  St.  Paul's-road,  Smethwick 
Rothewell,  C.  F.  Seymour,  88,  George-street,  Moss  Side,  Man- 
chester 
Rothwell,  Robert  R.,  88,  George-street,  Moss  Side,  Manchester 
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Date  of  Election. 

Feb.  15,  1894  j 

Dec.  19,  1872    Trans. 


Feb.  19,  1891 
June  18,  1868 
May     4,1882 

June  19,  1884 

Dec.  20,  1883 

June  19,  1879 
Feb.  19,  1880 
May     4,  1876 

Aprilie  1863 
Feb.  17, 1859 
June  25,  1871 
May     4,1882 

Mar.  3,1870 
Feb.  18,  1892 
Dee.  6,  1888 
Nov.  16,  1882 
Dec.     4,  1890 

Dec.     3,  1891 

Dec.  15,  1892 


Feb.  15,  1894 

June  17,  1880 

Mar.  20,  1862 

Feb.  15,  1872 

Trans. 

Jan.  17,  1889 

Trans. 

Feb.  15,  1883 

Feb.  6,  1890 

Mar.  3,  1851 

Trans. 

June  7,  1894 

Feb.  16,  1870 

Trans. 


Trans. 


Trans. 


Eouillard,  Eichard  A.,  2,  Springfield-ro,'\d,  Wimbledon,  S.W. 
Routledge,  Robert,  B.Sc,  The  North-Iiastern  Railway  Labora- 

torj',  Greenfield,  Gateshead-on-Tyne 
Rowntree,  Walter  Smithson,  National  Liberal  Club,  S.W. 
||Roy,  Tarapusauna,  Medical  College,  Calcutta 
||RoyIe,  Thomas,  Dalton  House,  Upton-lane,  Forest  Gate,  E. 
Ruffle,  John,  GnoU  Brook,  Neath,  South  AVaies 
Ruhemann,  Siegfried,  Ph.D.,  M.A.,  Gonville  and  Caius  College, 

Cambridge 
Rumble,  Charles,  31,  Oberstein-road,  New  Wandsworth 
1} Russell,  Edward,  36,  Lucerne-road,  Highbury  Park,  Is. 
IJRussell,  W.    J.,    Ph.D.,  F.R.S.,    34,    Upper    Hamllton-terraoe, 
St.  John's-wood,  N.W. ;  and  St.  Bartholomew's  Hospital,  E  C. 
Ryce,  George,  B  A.,  Rathmore-place,  Cork 

IIRylands,  Thomas  Glazebrook,  F.L.S.,  Highfields,  Thelwall,  ueai 
Warrington 


Sacre,  Howard  C,  5,  Ecclesford-road,  Manchester 

Sadler,  S.  A.,  Dr.,  Cleveland  Chemical  Works,  Middlesborough 

Sadtler,   Samuel  P.,   Ph.D.,  145,  North  lOth-street,  and  1042, 

Drexel-buildings,  Philadelphia,  U.S.A. 
St.   Stephen,    Raynor,    Tregenna    House,    25,    Fordwych-road, 

Brondesbury 
[Saint,  W.  Johnston,  Kurfuersten  Strasse  5,  Bonn-Poppelsdorf, 

Germany 
ySakurai,  J.,  Science  College.  Imperial  University,  Tokj-o,  Japan 
Salamon,  Alfred  Gordon,  27,  Holland-park,  W. 
ijSalomons,  Sir  David  Lionel,  Broomfield,  Tunbridge  Wells ;  and 

Berkeley  Chambers,  13,  Bruton-street,  Hyde-park,  W. 
II  Salt,  Henry,  M.D.C.M.,  F.R.G.S.,  Ingle  wood.  Great  Malvern 
ySalter,  Thomas  W.,  Hamilton  House,  The  Croft,  Hastings,  Sussex 
IjSalter,  Mortyn  John,  Northcote,  Beaconsfield-road,  New  Southgate 
Samuel,  W.  Cobden,   Wilton   Lodge,  337.   Norwood-road,  West 

Norwood,  S.E. 
llSandherg,  C.  P.,  19,  George-street,  Westminster 
Sandercock,  Thos.  J.  Buckler,  Sidcup  College,  Sidcup,  Kent 
Sanderson,  John,  Middlesborough,  Kentucky,  U.S.A. 
Sanford,  P.  Gerald,  Laboratory,  20,  Cullum-street,  E.G. 
Saniter,  Ernest  Henry,  Laboratorj',  Wigan  Coal  and  Iron  Co., 

and  11,  Market-street,  Wigan 
Sanyal,  Abhayacharan,   M.A.,   Professor   of    Physical    Science, 

Queen's  College,  Benares,  N.W.P.,  India 
Sarbadhicary,  Satya-prasad,  1,  College-street,  Calcutta 
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Datfi  of  Election. 
JTune  17,1886 


1888 


1890 

1885 

1877 

J  873 
189-3 
1888 

1886 
1892 
1892 

1842 

1894 
1863 

1879 

1390 
1887 

1883 
1891 
1890 

1888 
1875 


Trans. 


Trans. 


Proc. 


1892 

Trans. 

1882 

1875 

Trans. 

1887 

1890 

1893 

1870 

Trans. 

Saunders,  Prof.  William,  Expeiimental  Farm,  Oltaw.i,  Ontario, 
Canada 

Saunders,  W.  Sedgwick,  M.D.,  L.K.C.P.  Ed.,  M.R.C.S.,  F.S.A., 
Medical  Officer  of  Health  for  City  of  London,  13,  Queen- 
strref,  Chenpside,  E.C. 

Sayeri!,  William  Charles,  63,  High-street,  Lewisham,  S  E. 

Scammell,  Luther  R.,  42-4,  King  William-street,  Adelaide, 
South  Australia 

Scarf,  Sydney  Isaac,  F.I.C.,  City  of  London  School,  Victoria  Em- 
bankment, E.C. ;  and  75,  Oxford-road,  Islington,  N. 

Schacht,  George  Frederick,  1,  Windsor-terrace,  Clifton,  Bristol 

Schidrowitz,  Philip,  102,  Oxford-gardens,  Netting  Hill 
||SchiefFelin,  William  Jay,   170,  William-street,   New  York  City, 
U.S.A. 

Schleselman,  Jume?,  Victoria-chambers,  Dundee 

Sehloesser,  Augustus,  Ph.D.,  Storey  Institute,  Lancaster 

ISchofield,  James  Alexander,  University  of  Sydney,  New  South 
Wales 

Schunck,  Edward,  Ph.D.,  F.R.S.,  Oaklands,  Kersal,  Man- 
chester 

Scorer,  A.  G.  Flaxmoor,  Gaston,  Attleborough,  Norfolk 

Scorgie,  James,  Poona  Villa,  K'ng's  Gate,  Beechgrove-terrace, 
Aberdeen 

|Scott,  Alexander,  M.A,  D.Sc,  Chemical  laboratory,  Uni- 
versity, Cambridge 

Scott,  Ernest  George,  67,  Lord-street,  Liverpool 

Scrutton,  W.,  Robinson's  Ferry,  Calaveras  County,  California, 
U.S.A. 

Scudder,  Frank,  44,  Mosley-street,  Manchester 

Searl,  Albert,  Montrena,  Victoria-road,  Sid  cup 

Seaton,  Edward  Cox,  M.D.,  The  Limes,  56,  North  Side,  Clapham 
Common,  S.W. 

Seely,  Herbert  W.,  11,  Corn-market,  Halifax 

Sellon,  Scudamore,  The  Hall,  Sydenham,  S.E. 

Sell,  William  Jame?,  Univ.  Chem.  Laboratory,  Pembroke-street, 
Cambridge 

Sell.*,  V.  Perronet,  Highfieid,  New  Headington,  Oxford 

ISenier,  Alfred,  Prof.,  M.D.,  Ph.D.,  Queen's  College,  Galw.ay 

Senier,  Harold,  Braybrook  Lodge,  Harrow 

Sergeant,  Edward,  L.R.C.P.  (Lond.),  M.R.C.S.  (Eng),  County 
Offi-^cs,  Preston,  Lancashire 

Se-ssio  s,  Wilfred,  B.Sc,  Leighfon  Park  School,  Reading 

Seward,  Henry,  c/o  Messrs.  J.  B.  Freeman,  Sons,  and  Co., 
Wandle  Colour  Works,  Wandswotth,  S.W. 
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00 


Date  of  ElectiLii. 

Feb.  19,  1874 

June  20,  1880 

1 

Feb.  20, 1873 

Dec.     7,  1893 

June    4,  1874 

Jure  18,  1885 

Feb.  21,  1895 

Feb.     2,  1888 

Dec.  15,  1892 

Feb.     6,  1890 

Tran«.i 

June,  16,  1887 

April  4,  1889 

Feb.  17,  1876 

Trans. 

May  21,  1S74 

Dec,  16,  1886 

Dec.  15,  1892 

June  18,  1891 

Trans. 

Dec.  16,  1886 

Trans. 

A  prill  9,  1883 

June    7,  1894 

Nov.  18,  1886 

April  17,  1890 

June    7,  1894 

May   16,  1889 

Dec.  15,  1859 

April  17,  1890 

Nov.  29,  1874 

Trans. 

Dec.     2.  1886 

Dec.     3,  1885 

April  4,  1889 

April  21,1887 

1857 

i    m 

May   29,  1886  i  Tran?. 


,|Sexton,  A.  Humboldt,  F.I.C,  F.R.S.E.,  Profes-sor  of  Metallurgy, 
Metallurgical  Department,  Andersonian  buildings,  201,  George- 
street,  Glasgow 

Shadwell,  J.  E.  L.,  Meadowbanks,  Melksham,  Wilts 

Shap'.eigh,   Waldron,    W'elsbach    Incandescent   Gas   Light   Cj., 

Factory,  Gloucester  Ci'v,  New  Jersey,  U.S.A. 
llShapley,   Frederick,  c,  o  Wiiiifier,  Fuller,  and  Co.,   21,   Front- 
street,  San  Francisco,  California 

Sliarman,  William,  247,  Mare-.street,  Hackney,  N.E. 

Sharp,  James,  The  Towers,  Low  Moor,  near  Bradford 

Sharrott,  T.  C,  2,  Jlargaretta-terrace,  S.W. 

Shaw,    Frederic    W.,   Laboratory,    Heapy   Bleach   Work.s,   near 
Chorley,  Lancashire 

Shaw,  G.  Arthur,  4.",  St.  Petersgate,  Stockport 

Shaw,   Saville,   Durham   College  of    Science,    Newcastle  upon- 
Tyne 

Sheard,  John  T.,  Avenue-place,  Brimington,  Stockport 

Shegog,  Thomas    Alexander,    4,    Om.sbersley-road,    West    Park, 
Newport,  Mon. 

Shenstone,  W.  A.,  Clifton  College,  Bristol ;  and  12,  Clifton  Park- 
road,  Clifton,  Bristol 
llShepherd,   H.   H.   B,   Northcote,   Mount   Pleasant-lane,   Upper 
Clapton,  N.E. 

Sheshadri,  P.    Y.,  The  Mission  House,  Bethel,  near  Jaulna,  via 
Bombay,  India 

Shepherd,  Reginald  des  Forges,  6,  Coltman  street,  Hull 
!iShie:ds,  John,  Ph.D.,  D.Sc,  University  College,  W.C. 

Shimidzu,  T.,  2111,  North  Jefferson-street,  Peoria,  Ills.,  U.S.A. 

ohopofF,  Yulko  Ivan,  Pliilippopolis,  South  Bulga'ia 

Shorthouse,  H.  S,  47,  Pershore-ror.d,  Birmingham 

Shutt,  Frank,  M.A.,  Experimental  Farm,  Ottawa,  Canada 

Shuttlewood,  W.  Brewin,  8,  Clifton-road,  Crouch  End,  N. 

Shuttleworth,  E.  B.,  Prof.,  220,  Sherborne-street,  Toronto 

Sibson,  Alfred  Edward,  3,  Osborne-road,  Buckhuret  Hill,  Essex 

!-ibson,  Alfred,  23,  St.  Mary  Axe,  E.C. 

Sibun,  James,  2,  Lax-terrace,  Norton,  Stockton-oaTees 

Siebold,  Louis,  Broomville-avenue,  Sale,  near  Manchester 

Silvester,  Harry,  Malvern  House,  Hauds worth,  Birmingham 

Sim,  James,  77,  Dee  street,  Aberdeen 

Simmonds,  Henry,  Gas  Works,  Colue,  Lancashire 

ll Simmons,  L.  Owen,  Wolvesey,  Winchester 

Simpson,     Maxwell,     M.D.,     F.R.S.,     9,     Barion  street.    West 
Kensington 

[iSimpson,  William  Selby,  95,  Di^.renth  road,  Stamford  Hill,  N. 
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Date  of  Election. 

Dec.     7,  1893 

Trans.' 

ilaj  16,  1889 

April  15, 1880 

Feb.     2.  1888 

Trans. 

Feb.  18,  1892 

April  17, 1879 

Aprillo,  1880 

Trans 

Dec.     5,  1878 

April  4,  1889 

Feb.     5,3  863 

Trans. 

Dec.  16,  1875 

Dee.     5,  1872 

June  21,  1803 

Trans.' 

Aprill7, 1890 

Trans. 

Feb.  16,  IS 88 

Dec.  15,  1881 

Trans. 

1 

Feb.  15,  1894 

Dec.     6,  1894 

TransJ 

Feb.  21,  ]884 

Mar.  20,  1878 

Dee.     9,  1869 

3\me    7,  1894 

Trans. 

June  16, 1892 

^ov.  20,  1892 

April  2,  1874 

Dee.  20,  1883 

Feb.  18,1892 

Feb.    6,  1890 

Mar.  16,  1878 

Maj-    5,  1892 

Dec.  18,  1879 

Feb.     6,1873 

,  Trans. 

Sims,  W.  Edgar,  c  o  Dr.  G.  Gro.«.sman,  Hendham  Vale  Chemical 

AVorks,  Manchester 
Singer,  Ignatius,  The  Poplars,  Chapel-street,  Calverley,  York?. 
Skellon,  J.  E.,  Ttie  Homestead,  Thorj/e  Village,  Konrlch 
Skinner,  Sidney,  M.A.,  The  Cavendish  Laboratory,  Cambridge 
Skurray,  Thomas,  United  Breweries,  Abingdon,  Berkshire 
Slater,  Charles,  Ifi,  North  wick-terrace,  St.  John's  Wood,  N.W. 
i  Slater,    Harold    H.,   Laboratory    and    Cement  Testing    Office, 

Grays,  Essex 
Slatter,  George  W.,  A.U.C.S.,  F.I.C.,  1-2,  Bromley-street,  Stapley, 

Yorkshire 
Slater,  John  W.,  36,  "Wray -crescent,  Tollington  Park,  N. 
Smee,    A.    Hutchinson,   The    Grange,    Hackledge,   CarshaUon, 

Surrey 
llSmetham,  Alfred,  Analytical  Laboratory,  Cereal  Chambers,  18, 

Brunswick-street,  Liverpool 
Smith,  A.  Percy,  20,  Endsleigh-gardens,  X.W. 
Smitli,  Adolphe,  4,  Barclay-road,  "Walham  Green 
[Smith,  Alexander,  Ph.D.,  B.Sc,  University  of  Chicago,  Chicago, 

U.S.A. 
Smith,  Angus,  10,  Ardgowanstreet  "W.,  Gresnock,  X.B. 
Smith,  Bernard  E.,  Alkali  Acts  Department,  Local  Government 

Beard,   Whitehall,  S.W. ;  and  73,  Westmorland-road,  New- 
castle on- Tyne 
Smith,  Charles  Henry,  Accra,  Gold  Coast,  AVest  Africa 
Smith,  Claude,  Fernside,  Haveringatte  Bower,  Romford,  E. 
llSmith,  Edgar   Francis,    35,    Ampthill-square,  Hampstead-road, 

N.W. 
Smith,  Edgar  F.,  Prof.,  University  of  Penna.,  Philadelphia,  Pa. 
Smith,  Edward,  Hcathfield  House,  Chudleigh,  Devon 
Smith,  Ernest  A.,  17,  Oval-road,  Regent's  Park.  X.AV, 
Smith,  Ernest  Heber,  17,  Carlisle-road,  Cambridge 
llSmith,  Fred.,  P.O.  Box  1321,  Johannesburg 
Smith,  George,  Xobel's  Explosives  Co.,  Polmont  Station, Scotland 
Smith,  George,  141,  Lothair-r^ad,  North  Finsbury  Park,  X. 
I  Smith,  George  P.  Darnell,  80,  Wocdland-road,  Bristol 
Smith,  Harry   Wood,  B.Sc,  Messrs.   May  and  Baker,  Garden 

Wharf,  Church-road,  Eattersca 
Smith,  H.  P.,  1,  Aubertpark,  Highbury,  X. 
Smith,  John  Meadow.s,  Laboratory,  66,  Ccllege-street,  Chelsea, 

S.W. 
Smith,  John  William,  ilass.  Institute  of  Technology,  R(yston- 

street,  Boston,  Massachusetts 
Smith,  Miles  H.,  3,  Great  Titchfieldstreet,  Oxford-street,  W. 


FELLOWS    OF    THE    CHEMICA.L    SOCIETV. 


Date  of  Election. 
Feb.  19,  1891 
Feb.  lo,  1S8» 
Nov.  18,  188-3 
Apr.l  7,  1856 

Feb.  3,  1876 
Dec.  20,  1866 
Dec.  20,  1883 
Dec.  18,  1873 
Mar.  3,  1887 

May  16,  1872 

Dec.  18, 1879 

Feb.  3,  1887 
June,  18,  1891 
Dec.  17,  1874 
Dec.  18,  1884 

June  15,  1893 

May  6,  1875 
June  21,  1883 
Dec.  15,  1892 
Feb.  21,  1889 

Jan.  18,  1866 

Feb.  1,  1883 
April  4,1878 
Mar.  4,  18S6 
Feb.  6,  1879 
June  16,  1887 

June  7,  1894 

Feb.  3,  1859 
Jan.  15,  1S63 
.June  18,  1885 
June    4, 1885 

Feb.   18,  1892 


Trans 
Tran.s, 

Trans, 

Trans. 


Trans 


Trans. 


Smith,  R.  Greig,  Durham  College  of  Science,  Newcastle-on-Tyne 

Smith,  Sam,  Ebor,  Mount  Pleasant-road,  Exeter 

Smith,  Sidney,  35,  Ampihiil  square,  Hampstead-road,  N.W. 

Smith,  Thomas  J.,  F.G.S.,  Wilton-terrace,  Hornsea,  Ea.st  York- 
shire 

Smith,  W.  A.,  M.A.,  M.B.  Oxon,  M.E.C.S.  Eng.,  Newport,  Essex 

Smith,  Watson,  34,  D^pper  Park-road,  Haverstock  Hill,  N.W. 

Smithells,  Arthur,  Professor,  The  Yorkshire  College,  Leeds 
jlSmyth,  John,  M.A.,  Milltown,  Banbridge,  Ireland 
ySnape,  Henry  Lloyd,  Prof.,  Chemical  Laboratories,  University 
College  of  Wales,  Aberystwith 

Snelus,  George  J.,  F.R.S.,  2,  A^ictoria-mansions,  Victoria  street. 
Westminster,  and  42,  Lowther-strcet,  Whitehaven 

Snodgras.s,     James,     2,     Keir-terrace,     Maxwell-road,    PoUok, 
shields,  Glasgow 

Sohn,  Charles,  F.I.C.,  25,  Beverley-road,  Anerley 

Solomon,  Frank  Oakley,  68,  Fern-avenue,  Newcastle-on-Tyne 

Sonstadt,  Edward,  Church  Field,  Cheshunt,  Herts 

Sorabji  Boraanji,  Khan   Bahadur,  Ph.D.,  C.E,  (Bombay)  Assoc?., 
M.I.C.E.  (Lond.),  8,  Sleater-road,  Bombay 

Sorrell,   Henry  Thomas,   Holly   Lodge,  Millbrook-road,  South- 
ampton 

Southall,  Alfred,  Garrick  House,  Richmond  Hill,  Edgbaslon 

Soward,  Alfred  AV.,  28,  Therapia-road,  Honor  Oak,  S.E. 

Spackman,  Charles,  Rosehaugh,  Clitheroe,  Lancashire 

Speakman,    James,    Penhold,    Post     Office,   Calgary,    Alberta, 
Canada 

Speir,  James,  70,  Parliament  Hill-road,  N.W.,  and  St.  George's 
House,  Eastcheup 
IjSpencer,  Ernest  Samuel,  Arborfield,  Wimbledon  Park 

Spencer,  James,  B.Sc,  38,  Ash-grove,  Bradford 

Spencer,  Richard,  Woodiiide,  Croslands  Park,  Barrow-in-Furnes& 
ySpencer,  Samuel,  21,  St.  George's-road,  Southwark,  S.E. 

Spencer,  W.  Shelley,  105,  Bridge-street,  Farnworth,  near  Bolton, 
Lancashire 

Spenzer,  John  George,  M.D.,  Ph.D.,  Prof.,   Western   Reserve 

University,  370,  Central-avenue,  Clevelnnd,  Ohio,  U.S.A. 
llSpiller,  John,  2,  St.  Mary's-road,  Canoubury,  N. 
llSpiller,  William,  Atlas  Dye  AVorks,  Hackney-wick,  E. 

Spilsbury,  James,  4,  Lyntou-road,  Crouch  End,  London,  N". 
|]Spottiswoode,    W.    Hugh,    Balliol    College,    O.xford;    and    41, 
Grosvenor-place,  S.W. 

Spray,  Henry  John,  c/o  Messrs.  Hopkins  and  Williams,  Bridge- 
fields,  Wandsworth,  S.W. 
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Date  of  Election. 
Dec.     1.  1864 


May 

Pel). 


4,  1882 
4,  1858 


Feb.  18.  1892 
May  5,  1892 

June  21,  1877 
Dec.  18,  1879 
April  21,  1859 
Mar.  17.  1887 


Feb.  3, 
Dec.  3, 
Dec.  15, 
Dec.  15, 
Mar.  16, 
Xov.  16, 
May  4, 
May  7, 
J  uQe  7, 
Dec.  5, 
Dec.  4, 
Dec.  18, 
Jan.  17, 
May  5, 
Dec.  6, 
April  15, 
Feb.  21, 
Dec.  ?, 
Dec.  3, 
Dec.  6, 


1887 
1885 
1S70 
1870 
1876 
1882 
1882 
1885 
1894 
1889 
1890 
1884 
1884 
1892 
1883 
1880 
1895 
1885 
1891 
1888 


Dec.  15,  1881 

Feb.  18,  1864 

Feb.  6,  1879 
June  20,  1872 
FeU  21,  1889 

Dec.  15,  1881 
Juue  21,  1866 


Trans.j     Sprengel,  Hermann  Johann   Philipp,    Ph.D.   (Heidelb.)   F.R.S., 
Royal  Prussian  ProfL'>sor (titular), Savile  Club,  107,Piccadily,W. 
■   llSquire,  P.  Wyatt,  413,  Oxford-street,  W. 
Trans. I     Squire,  W.  Stevens,  Ph.D.,  C!arendon  House,  St.  John's  Wood- 
j         park,  X.W. 

I     Squir..s,  llfred  James, 32,  Derby-road,  Farnworth,  Widnes,  Lani.s. 
Siables,    William    Herbert,  Rev.,   B. .\.,    The   Green,   Pvuncorn, 
Cheshire 
I     Stacey,  Henry  George,  300,  High  Holborn,  W.C. 
Trans.      Stailard,  George,  M.A.,  Horton  Crescent,  Rugby 
Trans.     UStauford,  Ed«ard  Charles,  Glenwood,  Dalmuir,  Dumbartonshire 
Stanger,    W.    Harry,   Chemical   Laboratory,     Broadway,    West- 
minster 
|Stansell,  Lionell  W.,  Bydews,  Holland-road,  Maid.stone,  Ke..t 
Staples,  Henry  J.,  Spondon,  Derby 
Starey,  Arthur  J.,  18,  Ashley-road,  Hornsey-rise,  X. 
Trans.!   |, Stark,  J.  Fleming,  Bromborough  Pool,  near  Birkenhead 

I     Starling,  J.  H.,  Crossness,  Belvidere,  Kent 
Trans.      Stead,  J.  E.,  Redcar,  Middlesborough 

Stebbins,  James  H.,  jun.,  Ph.D.,  114,  Pearl-street.  New  York 
Steel,  Robert  Elliot,   County  School,  Northampton 
Steel,  Eobert  W.,  Wedderburn,  Paisley 
Steel,  Sj'duey,  26,  Somerset-street,  Portmansquare,  W. 
Steel,  Thomas,  c,o  djlon'al  Sugar  Refining  Co.,  Sydney,  X.S.W. 
Steele,  Robert,  8,  .\delaide-square,  Bedford 
Stenhouse,  Thomas,  ?,  We.st  street,  Rochdale 
Trans.'     Stenhouse,  James,  Gas  Works,  Xew-street,  Edinburgh 
Stephens,  C.  W.,  116,  Wed nesbury-road,  Walsall 
llStephens,  Henry  Charles,  M.R.  Inst.,  Avenue  House,  Finchley 
Stephenson,  Herbert  F.,  10,  Muschamp-road,  E.  Dulwich,  S.B. 
Stephenson,  Stephen,  98,  Kensington,  Liverpool 
Stephenson,  Thomas,  Bellasis-road,  BycuUa,  Bombay 
Tians.      Stern,  Arthur  Landauer,  D.Sc,  F.I.C.,  170,  Ashbyroad,  Burton- 
on-Treut 
Steuart,  Daniel  Rankin,  Osborne  Cottage,  Broxburn,  Linlithgow- 
shire 
Stevenson,  Thomas,  M.D.,  Sandhurst  Lodge,  45,  Gre.sham-voad, 

Brixton,  S.W. 
Stevenson,  William,  95a,  Southwark-street,  S.E. 
llStewart,  Walter,  1,  Murrayfieidgatdens,  Edinburgh 
Stillman,  Thomas  B.,  Steven's  Institute  of  Technology,  Hoboken, 

N.J.,  U.S.A. 
Stitt,  Charles  Alfred,  29,  Clunygardens,  Edinburgh 
Stock,  W.  F.  K.,  ?,  Di.xon-teriace,  Darlini^ton 
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Date  of  Election 
Feb.  19 


1891 

1874 

1S87 

1885 

1894 

1879 

Trans. 

1873 

1S90 

1875 

1879 

1891 

i 

1884 

1887 

1885 

Traas. 

1893 

1 

1890 

Trans. 

1878 

Tran? 

1888 

1887 

1884 

1860 

1886 

1875 

1889 

1894 

1 

18S9 

' 

1892 

1891 

1889 

1891 

1880 

Stockdale,  R.,  the  Grammar  School,  Leeds 
yStocks,    Frederic,    Snead's  Green    House,    Dro^twLh,    ^Vorces- 

tershire 
Stocks,  Herbert  B.,  54,  Fernda'.e-road,  Southdown-road,  Liverpool 
Stocks,  Joseph  M.,  Ramsbottom  Paper  Mill  Co.,  Ramsbottom, 

Lancashire 
Stoddart,  Frederick  Wallis,  Grafton  Lodge,  Saeyd  Park,  B^i^tol 
li Stokes,  A.  W.,  A^estrj-  Hall,  Paddington 
rStone,  Edward  Daniel,  Laboratory,  IP,  Lever-street,  Piccadilly, 

Manchester 
Stone,    Frederick    Richard    M.,    58.     Upper    Parliament-street, 

Liverpool 
llStone,  J.  Harris,  M.A.,  F.L.S.,   Barrister-at-Law,  3,  Dr.  John- 

aon's-buildings,  Temple,  E.G. 
IlStone,  William,   M.A,  Cantab,   F.L.S.,   Oxford  and  Cambridge, 

Garrick,  and  Union  Clubs,  and  D.  6,  The  Albany,  Piccadilly 
||Storey,  James  Ashburner,  B.Sc,  Warakamure,  Matale,  Ceylon 
Stormouth,  Thomas,  Athol  House,  Clarence-road,  St.   Thoma.*?, 

Exeter 
jStrangman,  J.  Pirn,  Sarno,  Province  of  Salerno,  Italy 
IjStuart,  Charles  M.,  M.A.,  St.  Dunslan's  College,  Catford,  S.E. 
Styles,  R.  Curling,  Knockhall,  Greenhithe,  Kent 
IJSudtorough,  J.  Joseph,   Ph.D  ,  B.Sc,  University  College,  Not- 
tingham 
llSuguira,    Shigetakc,   care   of    Tokio    Chemical   Society,  No.  7, 

Nishikouyacbo,  Tokio,  Japan 
Sumner,   Robert   Mason,    c  o   Messrs.    Farke,    Davis    and   Co., 

Detroit,  Michigan,  U.S.A. 
||Suther'and,   D.A.,    F.I.C.,   2,    Victoria-mansions,   AVestminster, 

S.Yv^. 
Sutton,  C.  W.,  19,  Henley  roul,  Ipswich 
Sutton,  F.,  Laboratory,  Bank  Plain,  Norwich 
IjSutton,  F.  Napier,  6,  Grosvenor-gardens,  Willesden  Green 
Swan,  Joseph  William,  M.A.,  B'.R.S  ,  Lauriston,  Bromley,  Kent 
Swan.  Robert,  M.  W.,  15,  Walmer-crescent,  Glasgow 
jSwiiiburne,  James,  4,  Hatherley-road,  Kew 
Sworn,  .'Sidney  .\ugustus,  The  New  Municipal  Technical  Schtol, 

Graveseiid 
Sykes,  J^.mes,  76,  Lockwoodroad,  Huddersfield 
Sykes,  M.  Carrington,  L.P.H.  Lond.,  L.R.C.P.  Lond.,  M.R.C.S. 

Eng.,  L.S.A.  Lond.,  Sykeshurst,  Barnsley,  Yorks. 
Sykes,   Walter  J.,  M.D.,  59,  Friend's-road,  Croydon 
Symes,  K.  Edward,  12,  Wilton-avenue,  Southampton 
Symons,  Brenton,  11.  Parade,  Truio,  Cornwall 
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Date  of  Election. 
Dec.  17,  1874 


ISymons,  William   Henry,  il.D.  (Brux.),  M.R.C.S.  Eng.,  F.I.C. 
F.R.XI.S.,  Junior  Constitutional  Club,  Piccadilly,  TV. 


Peb.  17,  1S81 

Trans. 

Feb.  3,  1887 

Trans. 

Feb.  1.5,  1894 

Feb  19, 1874 

Dec.  4,  1890 

June  16,  1881 

Trans. 

Dec.  18,  1884 

Trans. 

May  15,  1890 

Dec.  5, 1867 

Dec.  6,  1894 

Dec.  2, 1875 

Dec,  7,  1882 

June  7,  1894 

June  17, 1880 

June  IS, 1891 

April  19, 1888 

Trans. 

Jan.  15,  1874 

Dec.  6,  1888 

April  4,  1878 

April  17, 1879 

Trans. 

May  1,1877 

May  3,  1894 

Feb.  15,  1881 

June  18,  1891 

Feb.  16,  189.3 

Dec.  18,  18S4 

Nov.  17,  1859 

Dec.  7,  1871 

Mar.  5,  1874 

Feb.  18,  1875 

Trans. 

Feb.  5,  1863 

Mar.  4,  1886 

Trans. 

June  7,  1894 

June  15,  1S93 

i;Takamatsu,  T.,  Tokio  University,  Japan 

Takamine,  Jokichi,  2111,  X.  Jetferson-street,  Peoria,  111.,  U.S.A. 

Tanner,  Alf.  E.,  Westminster  Hospital,  S.W. 

Tanner,  Henry,  Prof.,  The  Wallands,  Silver  Hill,  St.  Leonard? 

Tate,  Francis  Henry,  9,  Hackins  Hey,  Liverpool 

Tate,  George,  Ph.D.,  College  of  Chemistry,  Duke-street,  Liverpool 
11  Tate,  AValter,  43,  Kcrwood-grove,  Liverpool 

Tate,  William,  Royal  College  of  Science,  South  Kensington,  S.W. 

Tatlock,  Robert  R.,  Novara,  Stirling 

Taylor,  Albert,  2,  Torkington-street,  Edgeley,  and  the  Technical 
School,  Stockport 

Taylor,  Andrew,  11,  Lutton-place,  Edinburgh 

Taylor,  G.  ^[idgley,  27,  Great  George-street,  Westminster 

Taylor,  Herbert  J.,  9,  Portlaudvillas,  Bath-street,  Dewsbury 
II Taylor,  James,  B.Sc,  Government  Metallurs:ist,  Department  of 
Mines,  Sydney,  New  South  Wales 

Taylor,  John,  15,  Lucius-street,  Torquay 

Taylor,  John  G.,  Orielton-terrace,  Pembroke 

Taylor,  R.  L.,  37,  Mayfield-road,  Whalley  Range,  Manchester 

Taylor,  William,  China  Sugar  Refining  Co.,  Ea.<t  Point,  Hong  Kong 
||Tcherniae,   Joseph,  Ph.D.,    Thalstrasse    1,    Freiburg,  Biiesgau, 
Germany 

Teed,  Frank  L.,  D.Sc,  15,  Victoria-street,  S.W. 

Terrill,  William,  42,  St.  George's-terrace,  Swansea 

Terry,  Edwin,  374,  Brixton-road,  S.W. 

Tervet,  Robert,  54..  Penshurst-road,  South  Hackney,  E. 

Tetley,  Frederick,  3,  Mannville-terrace,  Horton-road,  Bradford 

Thackrah,  James  R.,  M.A.,  Ph.D.,  Technical  Schools,  Tavistock- 
road,  Plymouth 

Thorn,  George,  Dollar,  N. B.,   and  4S,  Stanford-road,  Victoria- 
road,  Kensington,  W. 
|]Thomas,  .Andrew,  13,  Hendley -street,  Adelaide,  South  Australia 
jjThomas,  Charles,  Woodcote,  Stoke  Bishop 

Thomas,  Harry  Edgcombe.  Rockleaze  Point,  Clifton,  Bristol 
IJThomas,  Joseph  William,  Drumpeliier,  Brunswick-road,  Gloucester 
II Thompson,  Beeby,  55,  Victoria-road,  Northampton 
IjThompson,  Claude  M.,  M..A.,  University  College,  Cardiff 

Thompson,  Edward  Gumming,  5,  Gubyonavenue,Herne  Hiil,S.E. 

Thomp.son,    Frank    Ernest,    97,     Murdook-road,    Handsworth, 
Birmiogham 
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Date  of  Election. 

May 

5,  1892 

May 

4,  1S93 

Dec. 

16,  1886 

Dec. 

17,  1885 

Nov. 

2, 1876 

ApnllS,  1858 

.Jan. 

18,  1872 

Jan. 

13, 1872 

Dec. 

3,  1885 

Feb. 

16,  1882 

Nov. 

20,  1890 

Dec. 

3,  1891 

Feb. 

1,  1S66 

Feb. 

16,  1S71 

Dec. 

7,  18P3 

ilay 

7,  1891 

Dec. 

2, 1875 

•Tune 

7,  1894 

Dec. 

20, 1880 

Dec. 

2,  1860 

Feb. 

19,  1863 

i\lar. 

17,  1881 

June 

1, 1865 

Dec. 

5,  1S89 

May 

7,  1891 

June 

20,  1853 

June 

2,  1864 

Feb. 

21,1884 

June 

21,  1877 

Jan. 

15,  1855 

Dec. 

3,  1868 

Trans 
Tran.s 
Trans, 
Trans, 


Trans. 

Trans 
Trans 

Trans, 
Tran.s. 


Trans. 
Trans 
Trans. 
Trans. 


Trans. 
Trans, 


Trans 


Thompson,  George-deRoos,  17,  Tanfield-street,  Leeds 
Thompson.     Georgj     R.,    The    Laboratory,    57,    Dock-street, 

Newport,  Mon. 
Thomp.son,  W.  Phillips,  95,  Shrewsbury-road,  Claughton,  Birken- 
head 
Thomson,  Andrew,  D..Sc..  10,  Pitcullen-terrace,  Perth 
Thomson,  George  C,  23,  Kersland-terrace,  Hillhead,  Glasgow 
II Thomson,  John,  12,  Lower  Kennington-lane,  S.E. 
Thomson,  John  Millar,  King's  College,  W.C. ;  and  85,  Addison- 

road,  'W. 
Thomson,  William,  Pioyal  Institution  Laboratory,  Manchester 
Thorne,  Edward  E.  H.,  care  of  H.  E.  Thome,  Esq.,  Bridgetown, 

Barbadoes,  West  Indies 
Thorne,  Leonard  T.,  Ph.D.,  8,  Dynevor-road,  Piichmond,  Surrey 
Thornley,  J.,  Brooks,  jun.,  c/o  Felton,  Grimwash,  and  Co.,  JefF- 

cott  street,  Melbourne,  Australia 
Thorp,  AValter,  21,  Barrington-street,  Limerick 
II Thorp,    William,    B.Sc,    24,    Crouch  Hall-road,   Crouch   End, 

London,  N. 
tThorpe,  T.  E.,  Ph.D.  (Heid.),  B.Sc.  (Vict.),  D.Sc.  (Dubl.),  LL.D. 

(Glas.),  F.Pi.S.,  Inland  Revenue,  Somer.set  House,  W.C. 
Thorpe,  Joselyn  Field,  Neuenheimer,  Landstrasse  12,  Heidelberg 
Thonger,  C.  G.  Freer,  M.R.A.C,  Colonial  College,  Hollesley  Bay, 

Suffolk 
Thresh,  J.  C,  D.Sc,  Medical  Officer  of  Health,  Chelm.sford 
Thudichum,  George  Duprj,  Montrose,  Dor.set-road,  Merton  Park, 

Wimbledon 
Thudichum,  John  L.  W.,  M.D.,  11,  Pembroke-gardens.  W. 
Thwaite,   B.  H.,  Moorfields-chambers,    95    and    97,  Finsburj-- 

pavement,  E.G. 
Tichborne,  C.  R.  C,  Ph.D.,  15,  North  Great  George-street,  Dublin 
Tiemanu,  Ferdinand,  Prof.,  Dr.,  Bendlenstras.se  18,  Berlin,  W. 
Tilden,  AVilliam  A.,  Prof,  F.R.S.,  9,  Ladbroke-gardens,  W. 
liTingle,  J.  Bishop,  Ph.D.,  Gordon's  College,  Aberdeen 
Tocher,  James  Fowler,  A.I.C.,  1,  Chapel-street,  Peterhead 
j|Tomlin,  Andrew,  Valparaiso 
Tomlinson,  Charles,  F.R.S.,  7,  North-road,  Highgate,  N. 
|]Tompion,  Frederick  AVilliam,  1,  St.  Mildred's-road,  Ramsgale 
IJToms,  Frederick  Woodland,  F.I.C.,  States  Analyst,  Jersey 
iJTookey,  Charles,  Museum  of  Practical  Geology,   Jermyn-street, 

S.W. 
Tosh,  Edmund  G.,  The  Lund,  Ulverston,  Lancashire 

t  Longstaff  Medallist,  1 88 1. 
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Date  of  Election. 

Feb. 

16, 

1893 

Feb. 

2, 

188? 

June 

6, 

188T 

Feb. 

18, 

1892 

Feb. 

15, 

1894 

Mar. 

15, 

1888 

June 

16, 

1881 

Dec. 

4, 

1873 

De?. 

5, 

1889 

May 

5, 

1892 

Dee. 

2, 

1886 

Dec. 

6, 

1888 

Feb. 

1, 

1883 

Feb. 

21, 

1889 

De3. 

15, 

1892 

Feb.    2  1871 

Feb.  2,  1888 
June  19,  1879 
May  5,  1892 
Feb.  17,  1876 
Dec.  7,1876 
Dec      3,1885 

April  6,  1876 
Nov.  16,  1865 
Feb.  16,  1893 
Feb.  21,  1889 


June  3,  1869 

Mar.  16,  1882 

Mar.  6,  1890 

Dec.  1,  1887 

Mar.  1,  1883 

Dec.  7,  1882 

June  15, 1893 


Trans. 


Trans.  I 


Trans, 
Trans 
Trans 


Trans 


Trans 


IITowers,  John  William,  Victoria-road,  Widnes 

Townsend,  Charles  F.,  31,  Elm=;-road,  Clapham  Common,  S.W. 

Traphagen,  Dr.  Frank  W.  Bozeman,  Montana,  U.S.A. 

Travers,  Morris  W.,  2,  Phillimore-gardens,  Kensing'on,  W. 

Trench,  George,  Cotton  Powder  Co.,  Faversham 
IITrewby,  Herbert,  Radnor  House,  Ribblesdale-road.  Horns9y,  N. 

Trigger,  Oliver,  Chemical  Dept.,  Royal  Arsenal,  Woolwich 
llTruman,  Edgar  Becket,  M.D.  (St.  And.),  F.I.C.,  31,  Derby-road, 
Xottiagham 

Tucker,  'Willis  G.,  M.D.,  Albany,  New  York,  U.S.A. 

Tuer,  Arthur  Holt,  Thornhill,  Wi^an,  Lancashire 

Turner,  Arthur,  L.D.S.  Ed.,  The  Limes,  Aylesbury 

Turner,  Charles,  22ja,  Oxford-street,  Manchester 
l;Turner,  Thomas,  County  Offices,  Stafford 

Turpin,    George    Sherbrooke,    M.A.    (Cantab),    D.Se.    (Lond.), 
The  Technijal  Schojl,  Huddersfiel  1 

Turton,  Albert  Henry,  F.R.G.S.,  Ashleigh,  Carlyle-road,  Edglias- 
ton.  Birmingham,  and  Launceston,  Tasmania 
llTustin,  John  Robt.,  The  Elm.?,  Merton  Hall-road,  Wimbledon, 
S.W. 

Tutton,  Alfred  E.,  Rcyal  College  of  Science,  South  Kensington 

Tweedie,  George  R.,  3,  Granville-terrace,  East  Clifl,  Ramsgate 

Tweedie,  Thomas  Shortridge,  The  Mo.at,  Annan 

Typke,  P.  G.  W.,  Ravenhurst,  New  Maiden 

Tyrer,  Thomas,  Stirling  Chemical  Works,  Abbey-]ane,  Stratford 

Tyson,  Thomas  B.,  1,  New  China  Bazaar  street,  Calculta 

llUdall,  Thomas  Bertram,  Newcastle-under-Lyme,  Stafforlshire 
Umney,  Charles,  50,  Southwark-street,  S.E. 
Umney,  John  C,  50,  Southwark  street,  London,  S.E. 
Underbill,  Thomas  J.,  6,  The  Terrace,  Royal  Victoria  Yard,  Dept- 
ford,  S.E. 

||Vacher,  Arthur, 
yVacher,  Francis,  Birkenhead 

Valentin,  Basil  William,  ilessrs.  Buckley  Bros.,  Brewery,  Llanelly, 
S.  Wales 
IjVargas,  Vergara  J.  M.,  Laboratorio  Central,  Calle  13,  No.  206, 

Bogota,  Republic  of  Columbia,  South  America 
Vasey,  S,  A.,  Kingsthorpe,  Lower  Park,  Loughton,  Essex 
Vasey,  Thomas  E.,  6,  South-parade,  Leeds,  and  P.O.,  Box  1149, 

Montreal,  Canada 
Vautin.  Claude  T.  J.,  42,  Old  Broad-street,  EC.  and  3,   Upper 
Hamilton-terrace,  N.W. 
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Date  of  Election 

Dec.     6,  1894 

I 

April  17, 1879 

Trans. 

Feb.  19,  1891 

Maj     6,  1381 

Jan.   18,  1872 

Mav  16,  1889  ' 

Feb.  2J,  1884 

Jan.  17,  1884 

A  prill  7, 1862 

i 
1 

April   4,  1889 

1 
1 

Not.  19,  1885 

Feb.     6,1890 

Dee.    6,  1894 

Apriin,  1884 

Feb.  16,  1893 

May  17,  1888 

Dec.     7,  1893 

Feb.  1.5,  1866 

Trans. 

Feb.   16,  1S93 

Jan.  16,  18G8 

Mar.  17,  1881 

June    7,  1894 

Dec.     5,  1889 

Feb.     6.  1890 

Trans 

Fe'>.     J,  1865 

Trans. 

April  17, 1890 

Dec.     6,1888 

Feb.  17,  1881 

April  17,  1879 

June    4,  18S4 

Vaux,  Cuthbert,  11,  Thornliill-park,  Sunderland 

Veley,  Ticlor  H.,  M.A.,  F.R.^.,  22,  Norham  road,  and  University 

Mu.seum,  Oxford 
A'elling,  F.  W.  De,  B.A  ,  L'pper  Board  Schools,  Heckmondwike 
Tenable,  Fr.mk  F.,  Ph.D.,  Chapel  Hill,  North  Carolina 
Vincent,  Charles  AV.,  F.R.S.E.,  F.C.S.  of  Berlin,  Reform  C\ah, 

Pall  .Mall,  S.W.,  and  Royal  Institution,  W. 
Virtue,  William,  Abbey-street   and  Waterside  Distilleries  and 

Mills  Londonderry 
jVoelcker,  Edward  William,  Essex  Villas,  Kensington,  W. 
Voelcker,    John    A.,    Ph.D.,    20,     Upper    Phillimjre  gardens, 

Kensington,  W. 
Von   Bose,  C.  Moriiz,  Messrs.  Gehe  and  Co.,  Chemical  Works, 

Dresden 
jVos-,  Walter  Arthur,  159,  Croydon-road,  Anerley,  S.F-. 
Vulte,  Hermann  T.,  Ph.B.,  School  of  Mines,  Columbia  College, 

East  4Sth-.«treet,  corner  of  4th-avenue,  Xew  York 

Wade.  John,  B.Sc.  (Lond.),  15,  St.  George's  Mansions,  Blooms- 
bury,  W.C.,  and  Guy's  Hospital,  S.E. 

I  Wagner,  W.  G.,  101,  Leadenhall-streU,  E.C. 

Wainwright,  Howard,  Ph.D.,  22,  West  46th  Street,  New  York, 

City,  U.S.A. 
Wait,   Chas.   E.,    Prof.,    University    of    Tennessee,    Knoxville, 

U.S.,  X.A. 
Wait,  Frank  Goodell,  Geological  Survey  Depart.nent,.  Ottawa 
Walden,  William  Herbert,  35,  Ciapham-road,  S.W. 
Walenn,  W.  H.,  9,  Carleton-road,  Tufuell  Park,  X. 
Walke,  Willoughby,   l--t  Lieut ,  Fort  Monroe,   A'ir^inia,   U.S.. 

X.A. 
IjWalker,  Maj. -Gen.  Alexander,  C.S.I. ,  Director-General  of  Ord- 
nance, Race  A'iew,  Simla,  India 
i  Walker,  Archibald,  B.A.,  8,  Crowu-teiTace,  Dowanhill,  Glasgow 
Walker,  Chas.  H.  H.,  B.A.,  13,  Hyde-road,  Eastbourne 
Walker,  Daniel,  A.K.C.,  B.Sc,  School  of  Mine.<,  Ballarat,  Victoria 

II  Walker,  James,  Prof.,  D.Sc,  8,  Windsor-terrace,  Dundee 
[Walker,  J.  F.,  M.A.,  45,  Bootham,  Torks  ;  and  Sidney  College, 

Cambri:lge 
Walker,  James  S.  H.,  M.B.,  CM.,  Earlybank,  Perth 
Walker,  J.  T.  Ainslie,  The  Laboratory,  Rishton  Paper  Mills,  near 

Blackburn,  Lancashire 
Walker,  Robert  William,  Bank  Cottage,  Elgworth,  near  Bolton 
i;  Walker,  Thomas  Hatfield,  1.  Picton-place,  Xewcastle-on-Tyne 
llWallace,  Prof.  Robert,  The  University,  Edinburgh 
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Date  of  Election 

Dec.  5,  1878  Trans. 

Mar.  3,  1SS7 
Mar.  1,  1883 
Dec.  6,  1888 

Mar.  20,  1S34 


April  21, 
Dec.  3, 
April  20, 
Dec.  4, 
May  20, 
Mar.  19, 
Feb.  21, 
June  15, 
Dec.  7, 
May  5, 
Dec.  6, 
Dec.  6, 
Nov.  17, 
Nov.  16, 
June  7, 
Dec.  6, 
April  4, 
Mar.  15, 
May  4, 
JIar.  5, 
Jan.  18, 


1864 
1891 
1871 
1873 
1875 
1863 
1895 
1893 
1871 
1891 
1894 
1888 
1887 
1882 
1894 
1894 
1889 
1888 
1893 
1885 
1872 


June  16,  1887 
May  4,  1882 
Mar.  1,  1883 
Jan.  20,  1876 
June  2J,  1877 

Mar.  1,1883 

Feb.  1,  1872 

Dec.  5,  1878 

Dec.  6,  1888 

June    6, 1872 


Trans. 
Trans. 

Trans. 
Trans 


Trans. 


Trans. 
Trans, 
Trans 


||Vt'aller,  Elwyn.  T'b.D.,  School  of  Mines,  Columbia  College,  corn 

49th-street,  4th-avenue,  New  York 
Wallis,  Henry  Weston 

liWalmsley,  K.  Mullineux,  D.Sc,  Heriot-Watt  College,  Edinburgh 
Walrond,   Edward  Dalrymple,    B.A.,   North  Eastern   Counties 
School,  Barnard  Castle,  Durham 
II  Walton,  Thomas  Ulrick,  B.Sc,  F.I.C.,  Colonial  Sugar  Eefinery 

Co.,  Sydne}-,  New  South  Wales 
Ward,  George,  Buckingham-terrace,  Ileadingley,  Leeds 
Ward,  Thomas  Armistead, 
Ward,  William,  Sheffield  Moor,  Sheffield 

Warden,  C.  J.  H.,  Prof,  of  Chemistrj',  Medical  College,  Calcutta 
Wardle,  Thomas,  F.G.S.,  Leek,  Staffordshire 
II  Warington,  Kobert,  F.R.S.,  Harpenden,  St.  Alban 
Warington,  T.  C,  1,  Charles-street,  Hanley,  Staffs. 
Warmington, Edward  A.,  Ph.D., F.I. C,  36,  Cannon-st.jBirmingham 
Warner,  George  Joseph,  41,  Albert-road,  Widnes 
Warren,  Cyprian  A.,  Messrs.  Watney's  Brewery,  Richmond 
Warren,  W.  L.,  12,  Westland-row,  Dublin 
Warrick,  Frederic  Walmsley,  59,  Great  Ormond-street,  W.C. 
Warrington,  Arthur  Walley, University  Coll.  of  Wales,  Aberystwith 
Waterfall,  Charles  J.,  Marienberg,  Somerville-road,  Bristol 
Waterfield,  A.  Swainson,  Westwood-roaJ,  Beverley,  York 
Waterhouse,  Robert,  101,  Leadenhall-street,  E.G. 
Waterhouse,  Wm.  John,  B.Sc,  Christ  Church,  Oxford 
Wales,  Edward  Arthur,  Secunderabad,  Deccan,  India 
Watson,  A,  Forbes,  Chemistry  Dept.,  University  of  Edinburgh 
Watson,  Charles,  Walsden  Chemical  Works,  near  Todmorden 
AVatsoa,  David,  D.Sc,  The  Brou'^^hton  Copper  Works,  Salford> 
Manchester,  and  Willow  Bank  House,  Kersal  Dale,  Higher 
Broughton 
il  Watson,  Frederick  Percy,  6  and  7,  Bailgate,  Lincoln 
Watson,  George,  IG,  East  Nelson-street,  Whitevale,  Glasgow 
ilWatson,  Thomas  Donald,  16,  St.  Mary's-road,  Bayswater,  W. 
II  Watson,  W.  H.,  Braystones,  near  Whitehaven,  Cumberland 
AVatt,  Alexander,  c/o  Messrs.  Macfie  and  Son?,  34,  Moorfields, 

Liverpool 
Watts,  Francis,  Govt.  Laboratory,  St.  John's,  Antigua,  W.  Indies 
iJWatts,  John,  D.Sc,  Chemical  Laboratory,  Museum,  Oxford 
Watts,  Jehn  I.,  Fairleigh,  Hartford,  Cheshire 
Way,  Edward  J.,  F.I.C.,  Eastleigh  Syndicate,  Box  84,  Keerks- 

dorp,  Transvaal,  South  African  Republic 
Weaver,  Richard,  C.E.,  The  Sanitary  Laboratory,  Manor-street, 
Clapham,  S.W. 
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Date  of  Election. 

Mar.    1,1883 

Trans. 

Mar.    1.1866 

June  21,  1877 

April  4,  1889 

Feb.  16,  18 'S 

Dec.     7,  1893 

Feb.  19,  1891 

May     5,  1892 

June  19,  1884 

Trans, 

Feb,     6,  1890 

Feb.  18, 1888 

Trans. 

Dec.  15,  18  9  2 

l-)ec.  17,  1874 

Trans. 

Dec.     6,  1883 

Mar.    4,  1886 

May     5,  1892 

June  1.5,  1893 

Feb.  16,  1893 

Dec.     6,  1888 

April  17, 1879 

Feb.  16,  1893 

Dec.     3,  1891 

Mar.  20,  1862 

April  4,  1889 

Dec.     7,  1893 

Feb.     5,  1S85 

Dec.     5,  1889 

Dec.  15,  1892 

June  16,  1892 

April  1.^.,  1886 

Proc 

Nov.    5,  1863 

June  15, 1893 

Dec.     5,1889 

Dec.     5,  1889 

^Vebster,  Cbarles  Stuart,  Malvern  House,  Redlaud,  Bristol 
Webster,  G.  AV.,  33,  Bridge-street-row,  Chester 
Webster,  AViiliam,  Glencof,  Blackheath  Park,  Blackheath,  S.E 
Weir,  P.  A.,  Surgeon-Major,  M.B.,  Agency  Surgeon,  Beloochistan 

via  Quetta 
Welch,  J.  Cuthbert,  Messrs.  Simonds,  The  Brewery,  Reading 
Welchman,  Frank  Ernest,  16,  Carlton  i-oad.  Putney  Hill,  S.W. 
WelliDgtoii,  Stephen   N.,   M.I.C.E.,   The   Bungalow,   The   Ga8 

Works,  Parel,  Bombay 
Wells,  George  I.  J.,  F.I.C.,  47,  Parkgate-road,  Chester 
Wells,  James  S.  C,  Ph.D.,  Hackensat-k,  New  Jers>y,  U.S..\. 
AVells,  S.  Russell,  B.Sc,  M.B.,  14,  Girdlers-rd.,  West  Kensington 
Werner,  Eniil  A.,  5,  Church-avenue,  Rathmines,  Dublin 
Westaway,  Frederick  William,  B  A.,  Higher  Grade  School,  St. 

George's,  Bristol 
Wether  d,  Edwaid.  4,  St.  Margaret's-terrace,  Cheltenham 
Wetzel,   Henry  A.,    Messrs.    Parke,   Davies   &   Co.,    Box    470, 

Detroit,  Michigm,  U.S.A. 
Wertheimer,  Julius,  Prof.,  B.Sc,  B.A.,   F.I.C.,  Merchant  Ven- 
turers' Technical  College,  Bristol 
Whalley,  Lawreuce  J.  de  Lancaster,  26,  Park-place,  Greenwich, 

S.E. 
\\  halley,  Sydney,  88,  Havelock-street,  Canterbury 
II  Wheeler,     William    Ernest,    Curuberland-hoiise,    Meynell-ro.id, 

South  Hackney,  N.E. 
Whieldan,  Ernest  William,  12,  Bedford-road,  Tottenham,  N. 
Whitaker,  Thorp,  Messrs.  Ripley  &  Sons',  Dye  Works,  Bradford, 

Torkshire 
White,  H.  C,  Prof,  Athens,  Georgia,  U.S.A. 
White,  Henry,  43,  Woodstock-road,  Sheffield 
White,  Leedliam,  2,  l.ime-street-square,  E  C. 
ijWhite,  John  Tsawoo,  M.A  ,  F.  I. C.  Treasury  Ogee,  Katha,  Upper 

Burmah 
White,  William  Gilchrist,  J^amb  Roe,  Whalley,  near  Blackburn 
Whitehead,  Henry  H.,  The  Royal  Brewery,  Brentford 
Whitehouse,  William,  Albany  House,  Bradmore,  Wolverhampton 
Whiteside,  John  Lowe,  51,  Cannon-street,  Bolton 
Whiteley,  Fred.,  B.A.,  2'\  Dunkerley-street,  Oldham 
Whiteley,  R.  Lloyd,  University  College,  Nottingham 
Whitfield,  John,  113,  AVestborough,  Scarborough 
AVhittakcr,  Thomas,  70,  Arden-terrace,  Accrington 
Whittam,  Matthew,  M.A.,  The  Isle  of  Wight  CoUrge,  lv\de 
Wigan,  Basil  P.,  North  Cheshire  Brewery  Company,  Macclesfield, 

and  i'5,  Christ  Chuuh-bquare,  Macclesfield 
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Date  of  Election. 
Dec.  15,  189-^ 
May  7,  1891 
Feb.  19,  1891 
May  4,  li:93 
Dec.  17,  1885 
Feb.  19,  1891 
Jan.    16,  1862 

Dec.  15,  1892 
June  21, 1883 
June  18,  1891 

Dec,     5,  1872 


'I'lans 


Proc. 


Mar.    5,1885 

Feb.  19,  1874 

Trans 

Dec.  15,  1892 

Feb.     7,  1878 

Feb.  15,  1394 

May   15.  1848 

Trans 

Dec.     4,  1874 

Trans 

Mar.    4,  1886 

'I'raus 

June  15,  1871   ' 

Dec.     5,  1872 

Dec.     2.1875 

Dec.     5,  1889 

Dec.    5,  1892 

Feb.     5,  1885 

Tran? 

June  19, 1879 

Dec.     6,  1894 

June  21.  1883 

Tran? 

Nov.  19.  1855 

Dec.  18.  1879 

-April   1,  1875 

May   16,  1878 

Dec.     3,  1891 

Xov.  20,  18P0 

Dec,     6,  1J94 

Dec.     7,  1871 

Dec.  17,  ISS.n 

Wigham,  F.  H.,  Cherr\garth,  Eastmoor-road,  V»'akefielcl 

^Vild,  John,  28,  Hyde-road,  Woodley,  Stockport 

Wilkinson,  David, 

Wilkinson,  John,  Drighlington,  near  Bradford 

Will,  Wm.  Watson,  1,  St.  Agnes-place,  Eennington  Park,  S.E. 

Will,  W.,  PhD.,  Beethhoven-stra^'se,  Xo.  ',  Berlin,  X.W. 

Williams,  C.  Greville,  F.Pt.S.,  F.l.C.   Castlemaine,  Oakhill-road, 

Putney,  S.W. 
Williams,  Joim,  Government  Laboratory,  British  Guiana 
Williams,  Eowland,  iSunny  Lea,  Aldcliffe-road,  Lancaster 
Williams,  Seward   W.,  c  o  Scabury  and  Johnson,  8,   Brighton- 
avenue,  East  Orange,  Xew  Jersey.  U.S.A. 
ilWilliams,  Thomas,  Chemical   Laboratory  and  Assay  Office,  A, 

Queen  Insurance-building,  10,  Dale-street,  Liverpool 
;  Williams,  Walter  Collingwood,  B.Sc,  68.  Grove-street,  Liverpool 
I, Williams,  W.  Carleton.  Firth  College,  Sheffield 
Williams,  William,  County  Offices,  Westgate-street,  Cardiff,  and 

63,  Plymouth-road,  Penarth 
Williams,  W.  J.,  635,  Market-street,  Camden,  X.J.,  U.S.A. 
Williams,  W.  Lloyd,  10,  Miskinroad,   I'artford,  Kent 
iWilliamson,  A.  W.,  LL.D.,  F.R.S.,  High  Pitfold,  Haslemere 
j  Williamson,  Eobert,  Low  Walker,  Xewcastle-on-Tyne 
Williamson,  Sidney,  Cbem,  Laby.,  United  Colleges,  St.  Andrews 
Willmore,  Charles.  Queenwood  College,  near  Stockbridge,  Hants 
Wills,  Jos.  Lainson,  c,o  Lrs.  Wyati  and  Saarbach,  12,  Old  Slip, 

New  ^  ork 
Wills,  Samuel  Day,  11,  Upper  Belgrave-road,  Clifton,  Bristol 
Wilkie,  John,  M.D.,  20,  Buckingham-street,  Strand,  W.C. 
Wil.smore,  X.  Y.  M.,  .il,  Stanley-gardens,  Hampstead.  X.W. 
Wilson,  A.  (".,  Borough  Hall,  Stockton-on-Tees 
II Wilson,  Charles  J.,  14,  Old  Queen-street,  Westminster 

Wilson,  Christopher,  The  Grama'ar  Scbool,  Manchester 
yWilson,  D»vid,  jim.,  Carbeth,  Killearn,  by  Glasgow 
Wilson,  G.  F.,  F.R.S.,  Heatherbank,  Weybridge  Heath 
Wilson,  J.  Millar,  Norwich,  Conn.,  U.S.A. 
ijWilson,  James,  M.A.,  B;irrister-at-law,  2,  Essex-court,  Temple, 

and  23,  Aberdeen-road,  Highbury,  X. 
i  Wilson,  James  Henry,  6,  Fenchurch-buildings,  E.C. 
Wilson,  John  Henry,  .\.I.C.,  29,  Eadford-sireet,  Coventry 
Wibon,  J.Mitchell,  .M.D.,  Medical  Offior  of  Health,  Doncaster 
Wihon,    li.   H.,    59,    Harder  s-road,    Pcckham,    and    Washing 

Stocks  Farm,  Bromsgrove 
Wilson,  William  John,  6,  Maiden-road,  Watford 
Wii.son,  William  M.,  G3,  QuccnVsqiiarc,  Bristol 
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Date  of  Election. 

})ec..      5,  1889    1 

Feb.     5,  1874 

i 

Dec.  18,  1884 

Dec.     1,  1887 

Dec.     7,  1893 

Feb.  15,  1894 

Mar.  16,  1876 

Nov.  19,  1885 

Mar.    2,  1857 

Dec.     3,  1891 

June  15,  1876 

Trans. 

Dec.     5, 1867 

April  4,  1889 

1 

Jan.   19,  1860 

Trans- 

Dec.     7,  1876 

Dec.     4,  1S90 

Dec.  18,  1884 

Feb.  19,  1S80 

Dec.     7,  1871 

Trans. 

Feb.  18,1892 

April  19, 1888 

Apiil   4,1889 

Dec      6,  1889 

^^ov.  19,  1885 

Dec.  IS,  1884 

Feb.     4,1858 

Trans. 

Feb.  21,  1878 

Trans. 

June    7, 1894 

Mar.    4,  1886 

Feb.     4,  1864 

Feb.   19,  1891 

Dec.     2,  1880 

Wiltshire,  J.,  Sliiie  Hall,  Hereford 

Wiltshire,   Thomas    Pembertou,   c  o    New    York  Tartar    Com- 
pany, 9th-street  and  Gowans  Canal,  Brooklyn,  New  York 
Wilton,  Thomas,  The  Gas  Light  and  Coke  Co.,  Beckton,  North 

Woolwich 
Winder,  Bartleit  W.,  Sunny  Bank  Hou.e,  43.  Broomhall-place, 

Slieffield 
Winder,    Edward    Humphreys,    37,    Yincent-square,    London, 

S.W^ 
"Wingate,  Hamilton  M.,  B.Sc,  c  o  MacCullockand  Ekber,  Works, 

Cassilis,  Gippslaud,  Victoria 
Winser,  Porey  James,  Greendale,  Bebington,  near  Birkenhead 
llWinstone,  Arthur  B.,  7,  Gray's-inn-square,  W.C. 
Winstone,  Benjamin,  M.D.,  100,  Shoe-lane,  E.G.,  and  58,  Puitsell- 

square,  AV.C. 
Wititerion,  A.  W.,  6,  Linden-terrace,  liotherham 
Witt,  Otto  N.,  Ph.D.,  33,  Lindenallee,  Westend,  Charlottenbur',', 

near  Berlin 
Wood,  Augustus  A.,  74,  Cheapside,  E.G. 
Wood,  Charles,  5,  Wood-view,  Bradford,  Yorks 
JiWood,  Charles  Henry,  Bellevue,  Eusham-road,  Egham 
W^ood,  John,  Portland-villa,  Troon,  N.B. 
Wood,  Sidney,  B.Sc,  S.  Kensington  Museum,  S.W. 
Wood,  William  H.j  B..\.  (Oxon.),  La  Martini^re,  Calcutta 
Wood,  W\  H.,  3,  New-road,  Halifax 

Woodcock,  Reginald  C,  The  American  and  (]lontinental  Sanita- 
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